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Section I – Introduction
This WQMP template has been prepared specifically for the Phase II Small MS4 General Permit in the
Mojave River Watershed.  This location is within the jurisdiction of the Lahontan Regional Water Quality
Control Board.

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

Project Name TRACT NO. 20104

Project Owner Contact Name: THOMAS STEENO
Mailing
Address:

17055 LAS LUNAS STREET, HESPERIA, CA
92345

E-Mail
Address: Telephone: (760) 244-5001

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

Additional Information/
Comments:

SITE ADDRESS: NW CORNER – US HWY 395 & AVENAL STREET, HESPERIA, CA 92345
Number of Drainage Areas (DA) = 1
Number of Drainage Management Areas (DMA) = 1
Existing Lot Area = 190,696 square-feet (4.378 acres)
Existing Pervious Area = 190,696 square-feet
Existing Impervious Area = 0 square-feet
Proposed Lot Area (GROSS WQMP) = 175,933 square-feet (4.039 acres)
Proposed Pervious Area = 21,148 square-feet
Proposed Impervious Area = 154,785 square-feet
# of Below Ground Infiltration System = 1
# of Above Ground Infiltration Rain Gardens = 6
DA 1 DCV = 9,822 cubic-feet (10,237 cubic-feet – PROVIDED)

Description of Project:

FREIGHT CO.: This project consists of the development of an existing 4.378-acre parcel in the
City of Hesperia, County of San Bernardino. The parcel is located at the northwest corner from
the intersection of U.S. Highway 395 and Avenal Street, having an A.P.N. of 3064-371-12. The
pre-developed land cover is classified as “Barren (rock land, eroded and graded land)” with,
multiple Joshua trees and no existing structures. The development of the existing parcel will
include and offer of dedication along both U.S. Highway 395 and Avenal Street, dedications
being 13-feet and 15-feet, respectively. The proposed site will be reduced to a 4.039-acre
parcel. The proposed improvements to this parcel include the construction of a 12,000 square-
foot warehouse, 1,500 square-foot office area, commercial landscaping/trees, perimeter
walls/fencing, concrete curbs and gutters, concrete walkways, asphalt pavement, underground
utilities, underground storm drain, catch basin and underground infiltration chambers. Auto-
mobile parking will be located along the east and west ends of the warehouse/office building
with loading dock access to the warehouse being along the north and south ends. Additional
trailer parking will be located at the westerly portion of the site.

The post-developed condition will mimic the same flow pattern as the pre-developed
condition. Stormwater will begin to be generated at the southwesterly corner of the proposed
asphalt parking lot and sheet flow northeasterly. Flows will then be concentrated in a concrete
v-gutter that will flow northerly and then easterly parallel to the northerly property line of this
parcel. A catch basin is proposed at the northeasterly corner along U.S. Highway 395.
Stormwater will then be captured and transported to the underground infiltration chambers
via a 12-inch storm drain pipe. There are a total of 6 infiltration rain gardens proposed
throughout the site. The roof drains will outlet to these proposed rain gardens.

Stormwater flows and volume that exceed the capacity of the 12-inch storm drain and
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underground infiltration chambers will release into the public right-of-way along Highway 395
in the same manner as the pre-developed condition.

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.

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

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

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

  #1 New development
involving the creation of 5,000
ft2 or more of impervious
surface collectively over entire
site

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

  #3 Road Project – any
road, sidewalk, or bicycle
lane project that creates
greater than 5,000 square
feet of contiguous
impervious surface

#4 LUPs – linear
underground/overhead
projects that has a
discrete location with
5,000 sq. ft. or more
new constructed
impervious surface

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

2 Project Area (ft2): 175,933 3 Number of Dwelling Units: 4 SIC Code: 4225

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

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

Form 2.2-1 Property Ownership/Management

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

FREIGHT CO.

11025 TAMARIND AVENUE

BLOOMINGTON, CA 92316

CONTACT: VARINDER SANGHA

PHONE: (909) 241-7464

E-MAIL:

Las Lunas Street infrastructure will be transferred to a public agency after project completion.

A property owner’s association (POA) will not be formed for long-term maintenance of project stormwater facility. Owner will
maintain ownership of all units and they will be rental only.

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

Determine and describe expected stormwater pollutants of concern based on land uses and site activities
(refer to Table 3-3 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 Common runoff pollutant from pavement and landscape areas,
including wild birds and animals together with garbage

Nutrients - Phosphorous E N Common runoff pollutant from landscaping, including fertilizer, food
waste, and garbage

Nutrients - Nitrogen E N Common runoff polllutant from landscaping, including fertilizers, and
food waste

Noxious Aquatic Plants E N Runoff pollutant from landscaping

Sediment E N Runoff pollutant from pavement, landscaping, graded slopes and
rooftops

Metals E N Runoff pollutant from vehicular traffic

Oil and Grease E N Runoff pollutant from vehicular traffic

Trash/Debris E N Runoff pollutant from poorly maintained trash containers and parking
areas

Pesticides / Herbicides E N Runoff pollutant from landscaping

Organic Compounds E N Runoff pollutant from overuse of fertilizer

Other: E N

Other: E N

Other: E N
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Section 3 Site and Watershed Description
Describe the project site conditions that will facilitate the selection of 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
Drainage Management Areas (DMAs)) is conveyed to the site outlet(s). Refer to Section 3.2 in the TGD for
WQMP. The form below is provided as an example. Then complete Forms 3.2 and 3.3 for each DA on the
project site. If the project has more than one drainage area for stormwater management, then complete
additional versions of these forms for each DA / outlet.  A map presenting the DMAs must be included as
an appendix to the WQMP document.

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

Latitude  34.4381 Longitude  -117.4006
Thomas Bros Map page
Page 4475

1 San Bernardino County climatic region:   Desert

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

Ex. Bioretention overflow to vegetated bioswale with 4’ bottom width, 5:1 side slopes and bed slope of 0.01. Conveys
runoff for 1000’ through DMA 1 to existing catch basin on SE corner of property
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1
For Drainage Area sub-watershed DMA,
provide the following characteristics DA 1 DMA A

1 DMA drainage area (ft2) 190,696

2 Existing site impervious area (ft2) 0

3 Antecedent moisture condition For desert

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

AMC II

4 Hydrologic soil group Refer to  County

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

A

5 Longest flowpath length (ft) 703

6 Longest flowpath slope (ft/ft) 0.0164

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

of Hydrology Manual
BARREN

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

POOR < 50%
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Form 3-3 Watershed Description for Drainage Area 1
Receiving waters

Refer to CWRCB site:

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

Oro Grande Wash
Mojave River

Applicable TMDLs

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

303(d) listed impairments

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

Environmentally Sensitive Areas (ESA)

Refer to Watershed Mapping Tool –

http://sbcounty.permitrack.com/WAP
Desert Tortoise Habitat Cat 3, Desert Tortoise Habitat Cat 2

Hydromodification Assessment

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

  No                           BASINS MITIGATE INCREASED RUNOFF
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Section 4 Best Management Practices (BMP)

4.1 Source Control and Site Design BMPs

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

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

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

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

The owner will implement an education program for BMP information and maintenance.
Material will be provided by owner to hired contractors regarding the protection of storm
water quality. The provided materials will include, but not limited to, approved "County of
San Bernardino Stormwater Pollution Prevention" education materials for residential sites
and applicable maintenance specifications for proposed BMPs. BMP education material
found in, but not limited to, Section 6.4 of this report and accessible for contractors and
maintenance crews of the property. The property owner will maintain, enforce and revise
the BMP education program as necessary.


N2 Activity Restrictions

Owner will be prohibited from any discharges into the on-site infiltration basins and paved
areas. Other prohibited discharges listed in the City of Hesperia Ordinances will be restricted.
Prohibition of these discharges will prevent comingling of on-site pollutants to the existing
drainage system.

N3 Landscape Management BMPs

Landscaped areas adjacent to curbs and sidewalks will be installed at a minimum of 1-inch
below the finished surface. Landscape will be maintained in accordance with County of San
Bernardino “Stormwater Pollution Prevention: Landscape Maintenance”, located in Section
6.4 of this report.


N4 BMP Maintenance BMPs will be maintained per Form 5-1 of this report.


N5
Title 22 CCR Compliance
(How development will comply)

No hazardous materials will be stored or generated on-site.

N6 Local Water Quality Ordinances
Owner will comply with all City of Hesperia Water Quality Ordinances. Stormwater runoff
from the site will be treated in the infiltration basins prior to leaving the site.

N7 Spill Contingency Plan No underground storage tanks on this site.

N8
Underground Storage Tank
Compliance

No hazardous materials will be stored or generated on-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

N9
Hazardous Materials Disclosure
Compliance

No hazardous materials will be stored or generated on-site.

N10 Uniform Fire Code Implementation
All fire code requirements regarding products storage and safety from Article 80 of the
Uniform Fire Code shall be implemented.

N11 Litter/Debris Control Program

Trash will be stored in City approved trash enclosure with approved trash bin with lid
and will be picked up weekly via by waste company, will be put into effect at time of
occupancy. Maintenance employees will pick up litter in parking lot and common areas
on a weekly basis.

N12 Employee Training
Property owner will be provided a copy of this WQMP to train any hired contractors on
post-construction storm water treatment management.

N13 Housekeeping of Loading Docks
Loading docks will be monitored for trash/debris on weekly basis.  All trash/debris will
be collected and disposed of in appropriate bins.

N14 Catch Basin Inspection Program

The on-site catch basins shall be inspected before the rainy season (October 1st) and
before and after each storm to ensure proper operation. The owner shall contract with a
qualified landscape contractor to inspect and clean out accumulation of trash, litter and
sediment. Evidence of illegal dumping shall be reported to the City.

N15
Vacuum Sweeping of Private Streets and
Parking Lots

All landscape maintenance contractors will be required to sweep up all landscape
cuttings, mowing and fertilizer materials off paved areas weekly and dispose of properly.
Parking areas and drive ways will be swept monthly

N16 Other Non-structural Measures for Public
Agency Projects Not a public agency project.

N17 Comply with all other applicable NPDES
permits Will comply with Construction General Permit.
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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)

All drainage inlets will be stenciled or signage will be provided that indicates "NO
DUMPING-DRAINS TO RIVER". Stenciling shall be blue on a white background with
lettering 2" in height. A fish or similar water dependent creature silhouette may be
included subject to City approval. A catch basin curb marker, circular or
rectangular, at least 4" in height or diameter, may be used. Legibillity of stencils
and signs must be maintained and will be inspected monthly.

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

No outdoor material storage areas proposed.

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

Trash will be stored in an approved trash bin with a lid of which will be held in a
city approved trash enclosure

S4

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

Irrigation systems will be designed to supply just the right amount of water for the
landscape to flourish and not overwater. Timed irrigation systems will be used.
Rain sensors for automatic shut off of sprinklers when it is raining will be used.
Shut-off valves triggered by a pressure drop to control water loss in the event of a
broken sprinkler head or broken line will be used.


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

Landscaped areas adjacent to curbs and sidewalks will be installed at a minimum
of 1-inch below the finished hardscape surface. Inspection will occur before rainy
season (October 1st).

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

No proposed slopes for this development.

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

Loading dock will be covered to prevent direct precipitation contact. No run-on or
runoff will occur from loading dock to truck wells. Cleaning of loading docks will
consist of sweeping activities and no cleaning with water.

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

No maintenance bays proposed
.
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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

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

No vehicle wash areas proposed
.

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

No processing areas proposed
.

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

No equipment wash areas proposed
.

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

No fueling areas proposed.

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

No significant hillsides
.

S14 Wash water control for food preparation areas
No food preparation areas proposed
.

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

No community car wash racks proposed
.
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4.1.2 Site Design BMPs
As part of the planning phase of a project, the site design practices associated with new LID requirements in the
Phase II Small MS4 Permit must be considered.  Site design BMP measures can result in smaller Design Capture
Volume (DCV) to be managed by both LID and hydromodification control BMPs by reducing runoff generation.

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

Describe site design and drainage plan including:

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

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

Minimize impervious areas: Yes     No
Explanation: The proposed site includes designing drive aisles and sidewalks to the minimum required widths. More pervious
landscaped around the development were designed by minimizing these impervious areas to their minimum widths.

Maximize natural infiltration capacity; Including improvement and maintenance of soil: Yes  No
Explanation: The proposed BMP will use the site’s infiltration capacity to capture/treat stormwater.

Preserve existing drainage patterns and time of concentration: Yes  No
Explanation: Existing drainage pattern is being maintained by allowing the site to continue to drain to the existing outlet of the
proposed development, the site will first drain to the infiltration chambers which will increase the time of concentration.

Disconnect impervious areas. Including rerouting of rooftop drainage pipes to drain stormwater to storage or infiltration BMPs
instead of to storm drain: Yes  No
Explanation: Roof downspouts are designed to drain directly to concrete splash pad.

Use of Porous Pavement:  Yes  No
Explanation: No porous pavement will be used. Site will be treated in the infiltration basin before leaving the site.

Protect existing vegetation and sensitive areas: Yes  No
Explanation: Full site will be developed, no sensitive areas located on this site.

Re-vegetate disturbed areas. Including planting and preservation of drought tolerant vegetation: Yes  No
Explanation: Pervious areas within the limits of construction vegetated with drought resistant vegetation.

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes  No
Explanation: Infiltration chambers to be staked off and constructed with minimal compaction at bottom to allow storm water
to infiltrate and be treated.

Utilize naturalized/rock-lined drainage swales in place of underground piping or imperviously lined swales: Yes  No
Explanation: Graded swales will be used where possible but drain pipes are necessary for site drainage.

§ 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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Stake off areas that will be used for landscaping to minimize compaction during construction: Yes  No
Explanation: Proposed landscape areas will be staked off to unsure minimal compaction.

Use of Rain Barrels and Cisterns, Including the use of on-site water collection systems:   Yes  No
Explanation: No rain barrels or cisterns will be used, the entire site will be treated in the infiltration basin.

Stream Setbacks.  Includes a specified distance from an adjacent steam: Yes  No
Explanation: No streams on or near site.

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

San Bernardino County Special Districts:

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

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

Mojave Water Agency:

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

Summertree: http://www.mojavewater.org/files/Summertree-Native-Plant-Brochure.pdf

Thornless Garden: http://www.mojavewater.org/files/thornlessgardenprototype.pdf

Mediterranean Garden: http://www.mojavewater.org/files/mediterraneangardenprototype.pdf

Lush and Efficient Garden: http://www.mojavewater.org/files/lushandefficientgardenprototype.pdf

Alliance for Water Awareness and Conservation (AWAC) outdoor tips –  http://hdawac.org/save-outdoors.html
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4.2 Treatment BMPs
After implementation and design of both Source Control and Site Design BMPs, any remaining runoff from
impervious DMAs must be directed to one or more on-site, treatment BMPs (LID or biotreatment) designed to
infiltrate, evaportranspire, and/or bioretain the amount of runoff specified in Permit Section E.12.e (ii)(c)
Numeric Sizing Criteria for Storm Water Retention and Treatment.

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

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

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

Methods applied in the following forms include:

§ For LID BMP Design Capture Volume (DCV), San Bernardino County requires use of the P6 method (Form 4.2-
1) For pre- and post-development hydrologic calculation, San Bernardino County requires the use of the
Rational Method (San Bernardino County Hydrology Manual Section D). Forms 4.2-2 through Form 4.2-5
calculate hydrologic variables including runoff volume, time of concentration, and peak runoff from the
project site pre- and post-development using the Hydrology Manual Rational Method approach. For projects
greater than 640 acres (1.0 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 hydromodification performance criteria.

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

RUNOFF VOLUME:
SEE SECTION 6.4 FOR RUNOFF VOLUME CALCULATIONS.

TIME OF CONCENTRATION:
SEE SECTION 6.4 FOR TIME OF CONCENTRATION CALCULATIONS.

PEAK RUNOFF:
SEE SECTION 6.4 FOR PEAK RUNOFF CALCULATIONS.

*SITE IS CAPTURING AND TREATING FULL 10-YEAR STORM EVENT. NO ADDITIONAL HCOC MITIGATION IS
REQUIRED*
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Form 4.2-1  LID BMP Performance Criteria for Design Capture Volume (DA 1 DMA A)

1 Project area DMA A (ft2):
175,933

2 Imperviousness after applying preventative
site design practices (Imp%): 88%

3 Runoff Coefficient (Rc):  0.702
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.436 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 Compute P6, Mean 6-hr Precipitation (inches):  0.539
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 ( Desert = 1.2371)

6 Drawdown Rate
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval
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):  9,822
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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Form 4.2-2  Summary of Hydromodification Assessment (DA 1)
Is the change in post- and pre- condition flows captured on-site? :  Yes     No
If “Yes”, then complete Hydromodification assessment of site hydrology for 10yr storm event using Forms 4.2-3 through 4.2-5 and

insert results below (Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County

Hydrology Manual- Addendum 1)

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

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 2 – Item 5

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
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Form 4.2-3  Hydromodification Assessment for Runoff Volume (DA 1)
Weighted Curve Number
Determination for:
Pre-developed DA

DMA A DMA B DMA C DMA D DMA E DMA F DMA G DMA H

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 A DMA B 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 10 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 hydromodification requirement, (ft3):
Vhydro = (Item 13 * 0.95) – Item 12
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Form 4.2-4 Hydromodification Assessment for Time of Concentration (DA 1)
Compute time of concentration for pre and post developed conditions for each DA (For projects using the Hydrology Manual complete the
form below)

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

DMA A DMA B DMA C DMA D DMA A 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):  Minimum of Item 12 pre-developed DMA

14 Post-developed time of concentration (min): Minimum of Item 12 post-developed DMA

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

Compute peak runoff for pre- and post-developed conditions

Variables

Pre-developed DA to Project
Outlet (Use additional forms if

more than 3 DMA)

Post-developed DA to Project
Outlet (Use additional forms if

more than 3 DMA)

DMA A DMA B 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 - 0.7 LOG Form 4.2-4 Item 5 /60)

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

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

4 Pervious area infiltration rate (in/hr)
Use pervious area CN and antecedent moisture condition with Appendix C-3 of the TGD
for 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 Hydromodification Requirement (cfs): Qp-hydro = (Item 14 * 0.95) – Item 10
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Please note that the selected BMPs may also be used as dual purpose for on-site,
hydromodification mitigation and management.

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

§ Site Design BMPs (Form 4.3-2)

§ Retention and Infiltration BMPs (Form 4.3-3) or

§ Biotreatment BMPs (Form 4.3-4).

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

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

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

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

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

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

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

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

3) Historic sites, structures or landscapes that cannot alter their original configuration in order to maintain
their historic integrity.
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Form 4.3-1 Infiltration BMP Feasibility (DA 1)
Feasibility Criterion – Complete evaluation for each DA on the Project Site

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

If Yes, Provide basis: (attach)

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

would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

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

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, Selection and Evaluation of Biotreatment BMP  BMP.
If no, then proceed to Item 8 below.
8 Any answer from Item 4 through Item 6 is “Yes”:                                                                                                                      Yes  No
If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Site Design BMP.
If no, then proceed to Item 9, below.
9 All answers to Item 1 through Item 6 are “No”:
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
Proceed to Form 4.3-2, Site Design BMPs.
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4.3.2 Site Design  BMP
Section E.12.e. of the Small Phase II MS4 Permit emphasizes the use of LID preventative measures; and the use of
Site Design Measures reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all
applicable Site Design Measures shall be provided except where they are mutually exclusive with each other, or
with other BMPs. Mutual exclusivity may result from overlapping BMP footprints such that either would be
potentially feasible by itself, but both could not be implemented. Please note that while there are no numeric
standards regarding the use of Site Design BMPs. If a project cannot feasibly meet BMP sizing requirements or
cannot fully address hydromodification, feasibility of all applicable Site Design BMPs must be part of
demonstrating that the BMP system has been designed to retain the maximum feasible portion of the DCV.
Complete Form 4.3-2 to identify and calculate estimated retention volume from implementing site design BMP.
Refer to Section 5.4 in the TGD for more detailed guidance.

Form 4.3-2  Site Design BMPs (DA 1)
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):  0      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 1  DMA A
BMP Type

INFILTRATION RAIN
GARDEN #1

DA 1  DMA A
BMP Type

INFILTRATION RAIN
GARDEN #2

DA 1  DMA A
BMP Type

INFILTRATION RAIN
GARDEN #3

7 Ponding surface area (ft2) 811 324 225

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

9 Surface area of amended soil/gravel (ft2) 811 324 225

10 Average depth of amended soil/gravel (ft) (min. 1 ft.) 1.0 1.0 1.0

11 Average porosity of amended soil/gravel 0.30 0.30 0.30

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

649 259 180

13 Runoff volume retention from on-lot infiltration (ft3):  1,088 Vretention =Sum of Item 12 for all BMPs
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Form 4.3-2  Site Design BMPs (DA 1)

14 Implementation of Street Trees:   Yes      No
If yes, complete Items 14-18.  If no, proceed to Item 19

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

15 Number of Street Trees

16 Average canopy cover over impervious area (ft2)

17 Runoff volume retention from street trees (ft3)
Vretention = Item 15 * Item 16 * (0.05/12) assume runoff retention of
0.05 inches

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

19 Total Retention Volume from Site Design BMPs:  1,088 Sum of Items 5, 13 and  18

Form 4.3-2  Site Design BMPs (DA 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):  0      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 1  DMA A
BMP Type

INFILTRATION RAIN
GARDEN #4

DA 1  DMA A
BMP Type

INFILTRATION RAIN
GARDEN #5

DA 1  DMA A
BMP Type

INFILTRATION RAIN
GARDEN #6

7 Ponding surface area (ft2) 580 109 98

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

9 Surface area of amended soil/gravel (ft2) 580 109 98

10 Average depth of amended soil/gravel (ft) (min. 1 ft.) 1.0 1.0 1.0

11 Average porosity of amended soil/gravel 0.30 0.30 0.30
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Form 4.3-2  Site Design BMPs (DA 1)
12 Retention volume achieved from on-lot infiltration (ft3)
Vretention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11)

464 87 78

13 Runoff volume retention from on-lot infiltration (ft3):  629 Vretention =Sum of Item 12 for all BMPs

14 Implementation of Street Trees:   Yes      No
If yes, complete Items 14-18.  If no, proceed to Item 19

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

15 Number of Street Trees

16 Average canopy cover over impervious area (ft2)

17 Runoff volume retention from street trees (ft3)
Vretention = Item 15 * Item 16 * (0.05/12) assume runoff retention of
0.05 inches

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

19 Total Retention Volume from Site Design BMPs:  629 Sum of Items 5, 13 and  18
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4.3.3  Infiltration BMPs
Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs.
Volume retention estimates are sensitive to the percolation rate used, which determines the amount of
runoff that can be infiltrated within the specified drawdown time. The infiltration safety factor reduces field
measured percolation to account for potential inaccuracy associated with field measurements, declining
BMP performance over time, and compaction during construction. Appendix C of the TGD for WQMP
provides guidance on estimating an appropriate safety factor to use in Form 4.3-3.

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

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

4.3.3.1 Allowed Variations for Special Site Conditions

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

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

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

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

4) Facilities serving high-risk areas such as fueling stations, truck stops, auto repairs, and heavy industrial
sites may be required to provide additional treatment to address pollutants of concern unless these high-
risk areas are isolated from storm water runoff or bioretention areas with little chance of spill migration.

.
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Form 4.3-3 Infiltration LID BMP - including underground BMPs (DA 1)
1 Remaining LID DCV not met by site design BMP (ft3): DMA A = 9,822  Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item19

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

DA 1  DMA A
BMP Type Stormtech
Infiltration Chambers

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

5.95

3 Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 3.5

4 Design percolation rate (in/hr) Pdesign = Item 2 / Item 3 1.7

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
6.75

7 Ponding Depth (ft) dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 6.75

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

2,437

9 Amended soil depth, dmedia (ft) ---

10 Amended soil porosity ---

11 Gravel depth, dmedia (ft) VARIES

12 Gravel porosity 40%

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))]
---

15 Underground Retention Volume (ft3) Volume determined using

manufacturer’s specifications and calculations

10,237 (per Manufacturer’s
Specifications, see Section

6.4)

16 Total Retention Volume from LID Infiltration BMPs:    10,237 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

17 Fraction of DCV achieved with infiltration BMP: 104% Retention% = Item 16 / Form 4.2-1 Item 7

18 Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes   No
If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that the portion of the site

area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP) for the applicable category of development
and repeat all above calculations.
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4.3.4 Biotreatment BMP
Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and
infiltration. A key consideration when using biotreatment BMP is the effectiveness of the proposed BMP in
addressing the pollutants of concern for the project (see Table 5-5 of the TGD for WQMP).

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

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

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

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

Form 4.3-4 Selection and Evaluation of Biotreatment BMP (DA 1)
1 Remaining LID DCV not met by site design , or
infiltration, BMP for potential biotreatment (ft3):  0
Form 4.2-1 Item 7 - Form 4.3-2 Item 19 – Form 4.3-3 Item 16

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 4.3-5 and 4.3-6 to compute treated volume

Flow-based biotreatment
Use Form 4.3-7 to compute treated flow

 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): Form 4.3-
5 Item 15 + Form 4.3-6 Item 13

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 4.3-5 Volume Based Biotreatment (DA 1) –
Bioretention and Planter Boxes with Underdrains

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

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

1 Pollutants addressed with BMP List all pollutant of concern that

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

2 Amended soil infiltration rate Typical ~ 5.0

3 Amended soil infiltration safety factor Typical ~ 2.0

4 Amended soil design percolation rate (in/hr) 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 4.3-6 Volume Based Biotreatment (DA 1) –
Constructed Wetlands and Extended Detention

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

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
 for more BMPs)

Forebay 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 4.3-7 Flow Based Biotreatment (DA 1)

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

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

1 Total LID DCV for the Project DA-1 (ft3): 9,822 Copy Item 7 in Form 4.2-1

2 On-site retention with site design BMP (ft3): 1,718 Copy Item18 in Form 4.3-2

3 On-site retention with LID infiltration BMP (ft3): 10,237 Copy Item 16 in Form 4.3-3

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

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

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

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

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

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

7 If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative
compliance plan. Check box that describes the scenario which caused the need for alternative compliance:

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

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

· Facilities, or a combination of facilities, of a different design than in Section E.12.e.(ii)(f) may be permitted if all of the
following Phase II Small MS4 General Permit 2013-0001-DWQ 55 February 5, 2013 measures of equivalent
effectiveness are demonstrated:
1) Equal or greater amount of runoff infiltrated or evapotranspired;
2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment;
3) Equal or greater protection against shock loadings and spills;
4) Equal or greater accessibility and ease of inspection and maintenance.



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

4-27

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

Form 4.3-9 Hydromodification Control BMPs (DA 1)
1 Volume reduction needed for hydromodification

performance criteria (ft3): ---
(Form 4.2-2 Item 4 * 0.95) – Form 4.2-2 Item 1

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

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

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

4 Volume capture provided by incorporating additional on-site BMPs (ft3): ---

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

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

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

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

· Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site retention
BMPs
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4.4 Alternative Compliance Plan (if applicable)
Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, or biotreat the DCV via
on-site LID practices. A project proponent must develop an alternative compliance plan to address the remainder of
the LID DCV. Depending on project type some projects may qualify for water quality credits that can be applied to
reduce the DCV that must be treated prior to development of an alternative compliance plan (see Form 2.4-1, Water
Quality Credits). Form 4.3-9 Item 8 includes instructions on how to apply water quality credits when computing the
DCV that must be met through alternative compliance.

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

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

2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment;

3) Equal or greater protection against shock loadings and spills;

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

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

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

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

BMP Reponsible
Party(s)

Inspection/ Maintenance
Activities Required

Minimum Frequency of
Activities

UNDERGROUND
INFILTRATION

CHAMBERS

PROPERTY
OWNER

INSPECT, REMOVE TRASH AND DEBRIS. IF 48-HOUR
DRAWDOWN IS NOT ACHIEVED, OWNER WILL

REMOVE SILT, REMOVE AND REPLACE AMENDED
SOIL AND RE-SCARIFY A MINIMUM OF 2” ALONG

BASIN BOTTOM TO PROVIDE FRESH INFILTRATION
SURFACE.

INSPECT SYSTEM
MONTHLY, REMOVE
TRASH AND DEBRIS.

RESCARIFY WHEN
DRAWDOWN IS NOT MET

GRADED
LANDSCAPE

SWALE

PROPERTY
OWNER

INSPECT, REMOVE SEDIMENT BUILD-UP, TRASH AND
DEBRIS.

INSPECT VEGETATED
SWALES ON A

MONTHLY BASIS

LANDSCAPING PROPERTY
OWNER

MAINTAIN LANDSCAPING, DISPOSE OF GREEN
WASTE PROPERLY, REMOVE ANY TRASH IN

LANDSCAPE AREAS & INSPECT IRRIGATION SYSTEMS
WEEKLY BASIS

TRASH &
WASTE

PROPERTY
OWNER

INSPECT TRASH RECEPTACLES FOR ANY LEAKAGE.
TRASH TO BE PICKED UP ON A WEEKLY BASIS. WEEKLY BASIS

DRIVEWAY/
PARKING LOT

SWEEPING

PROPERTY
OWNER

DRIVEWAYS/PARKING LOTS TO BE SWEPT AND
LITTER TO BE REMOVED

SWEEP PARKING LOTS
QUARTERLY AND

REMOVE LITTER AS
NEEDED

Note that at time of Project construction completion, the Maintenance Covenant must be
completed, signed, notarized and submitted to the Town’s Engineering Department
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Section 6 WQMP Attachments
6.1. Site Plan and Drainage Plan
WQMP Exhibit ......................................................................................................................  A

6.2 Post Construction
Electronic Data (to be completed during Final WQMP) .....................................................  A

6.3 Post Construction
Maintenance Agreement (to be completed during Final WQMP) ......................................  A
Operation and Maintenance ................................................................................................  B

6.4 Other Supporting Documentation
Soils Information ..................................................................................................................  A
Soils Factor of Safety Calculation .........................................................................................  B
BMP Design ..........................................................................................................................  C
County Education Materials .................................................................................................  D
HCOC Information (to be completed during Final WQMP) ...............................................  E
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6.1.A – WQMP Exhibit



DA1 (DMA A)
175,933 SQ. FT.

PROJECT
LOCATIONFREIGHT CO.

PRELIMINARY WATER
IN THE CITY OF HESPERIA, CALIFORNIA

A.P.N. 3064-371-12

QUALITY MANAGEMENT PLAN
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NOTES
• MANIFOLD SIZE TO BE DETERMINED BY SITE DESIGN ENGINEER. SEE TECH NOTE #6.32 FOR MANIFOLD SIZING GUIDANCE.
• DUE TO THE ADAPTATION OF THIS CHAMBER SYSTEM TO SPECIFIC SITE AND DESIGN CONSTRAINTS, IT MAY BE NECESSARY TO CUT AND COUPLE ADDITIONAL PIPE TO STANDARD MANIFOLD
COMPONENTS IN THE FIELD.
• THE SITE DESIGN ENGINEER MUST REVIEW ELEVATIONS AND IF NECESSARY ADJUST GRADING TO ENSURE THE CHAMBER COVER REQUIREMENTS ARE MET.
• THIS CHAMBER SYSTEM WAS DESIGNED WITHOUT SITE-SPECIFIC INFORMATION ON SOIL CONDITIONS OR BEARING CAPACITY. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR
DETERMINING
THE SUITABILITY OF THE SOIL AND PROVIDING THE BEARING CAPACITY OF THE INSITU SOILS. THE BASE STONE DEPTH MAY BE INCREASED OR DECREASED ONCE THIS INFORMATION IS
PROVIDED.
• NOT FOR CONSTRUCTION: THIS LAYOUT IS FOR DIMENSIONAL PURPOSES ONLY TO PROVE CONCEPT & THE REQUIRED STORAGE VOLUME CAN BE ACHIEVED ON SITE.

CONCEPTUAL ELEVATIONS
MAXIMUM ALLOWABLE GRADE (TOP OF PAVEMENT/UNPAVED): 12.75
MINIMUM ALLOWABLE GRADE (UNPAVED WITH TRAFFIC): 8.25
MINIMUM ALLOWABLE GRADE (UNPAVED NO TRAFFIC): 7.75
MINIMUM ALLOWABLE GRADE (TOP OF RIGID CONCRETE PAVEMENT): 7.75
MINIMUM ALLOWABLE GRADE (BASE OF FLEXIBLE PAVEMENT): 7.75
TOP OF STONE: 6.75
TOP OF MC-4500 CHAMBER: 5.75
24" ISOLATOR ROW PLUS INVERT: 0.94
18" x 18" BOTTOM MANIFOLD INVERT: 0.91
BOTTOM OF MC-4500 CHAMBER: 0.75
BOTTOM OF STONE: 0.00

PROPOSED LAYOUT
55 STORMTECH MC-4500 CHAMBERS
6 STORMTECH MC-4500 END CAPS
12 STONE ABOVE (in)
9 STONE BELOW (in)

40 STONE VOID

10237

INSTALLED SYSTEM VOLUME (CF)
(PERIMETER STONE INCLUDED)
(COVER STONE INCLUDED)
(BASE STONE INCLUDED)

2437 SYSTEM AREA (SF)
233.2 SYSTEM PERIMETER (ft)

*INVERT ABOVE BASE OF CHAMBER

MAX FLOWINVERT*DESCRIPTIONITEM ON
LAYOUTPART TYPE

1.97"18" BOTTOM PARTIAL CUT END CAP, PART#: MC4500IEPP18B / TYP OF ALL 18" BOTTOM
CONNECTIONSAPREFABRICATED END CAP

2.26"24" BOTTOM PARTIAL CUT END CAP, PART#: MC4500IEPP24B / TYP OF ALL 24" BOTTOM
CONNECTIONS AND ISOLATOR PLUS ROWSBPREFABRICATED END CAP

INSTALL FLAMP ON 24" ACCESS PIPE / PART#: MC450024RAMPCFLAMP
1.97"18" x 18" BOTTOM MANIFOLD, ADS N-12DMANIFOLD

11.0 CFS IN(DESIGN BY ENGINEER / PROVIDED BY OTHERS)ECONCRETE STRUCTURE
W/WEIR

ISOLATOR ROW PLUS
(SEE DETAIL)

PLACE MINIMUM 17.50' OF ADSPLUS175 WOVEN GEOTEXTILE OVER BEDDING
STONE AND UNDERNEATH CHAMBER FEET FOR SCOUR PROTECTION AT ALL
CHAMBER INLET ROWS

BED LIMITS

88.07'
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ACCEPTABLE FILL MATERIALS: STORMTECH MC-4500 CHAMBER SYSTEMS

PLEASE NOTE:
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE".
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR

COMPACTION REQUIREMENTS.
4. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

NOTES:
1. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418-16a, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 60x101
2. MC-4500 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
3. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH CONSIDERATION

FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.
4. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.
5. REQUIREMENTS FOR HANDLING AND INSTALLATION:

· TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS.
· TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS THAN 3”.
· TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT AS DEFINED IN SECTION 6.2.8 OF ASTM F2418 SHALL BE GREATER THAN OR EQUAL TO 500 LBS/IN/IN.

AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD OR YELLOW COLORS.

MATERIAL LOCATION DESCRIPTION AASHTO  MATERIAL
CLASSIFICATIONS COMPACTION / DENSITY REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS FROM THE TOP OF THE 'C'
LAYER TO THE BOTTOM OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE MAY BE PART OF THE 'D'
LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER ENGINEER'S PLANS.
CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS. N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS. PAVED
INSTALLATIONS MAY HAVE STRINGENT MATERIAL AND

PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C' STARTS FROM THE TOP OF THE
EMBEDMENT STONE ('B' LAYER) TO 24" (600 mm) ABOVE THE TOP OF THE
CHAMBER. NOTE THAT PAVEMENT SUBBASE MAY BE A PART OF THE 'C'
LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% FINES OR
PROCESSED AGGREGATE.

 MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF THIS
LAYER.

AASHTO M145¹
A-1, A-2-4, A-3

OR

AASHTO M43¹
3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89, 9, 10

BEGIN COMPACTIONS AFTER 24" (600 mm) OF MATERIAL OVER
THE CHAMBERS IS REACHED. COMPACT ADDITIONAL LAYERS IN
12" (300 mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR

WELL GRADED MATERIAL AND 95% RELATIVE DENSITY FOR
PROCESSED AGGREGATE MATERIALS.

B
EMBEDMENT STONE: FILL SURROUNDING THE CHAMBERS FROM THE
FOUNDATION STONE ('A' LAYER) TO THE 'C' LAYER ABOVE. CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹

3, 4

A
FOUNDATION STONE: FILL BELOW CHAMBERS FROM THE SUBGRADE UP TO
THE FOOT (BOTTOM) OF THE CHAMBER. CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹

3, 4 PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE.2,3

24"
(600 mm) MIN*

7.0'
(2.1 m)
MAX

12" (300 mm) MIN100" (2540 mm)

12" (300 mm) MIN

12" (300 mm) MIN 9"
(230 mm) MIN

D
C

B

A

*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED
INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,

INCREASE COVER TO 30" (750 mm).

60"
(1525 mm)

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

PERIMETER STONE
(SEE NOTE 4)

EXCAVATION WALL
(CAN BE SLOPED OR VERTICAL)

MC-4500
END CAP SUBGRADE SOILS

(SEE NOTE 3)

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

NO COMPACTION REQUIRED.

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL
AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS
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6.2.A – Electronic Data
*TO BE COMPLETED DURING FINAL WQMP*



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

6-5

6.3.A – Maintenance Agreement
*TO BE COMPLETED DURING FINAL WQMP*
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6.3.B – Operation and Maintenance
Post Construction – Operations and Maintenance

This O&M Plan describes the designated responsible party for implementation of this WQMP, including:
operation and maintenance of all the structural BMP(s), conducting the training/educational program and
duties, and any other necessary activities. The O&M Plan includes detailed inspection and maintenance
requirements for all structural BMPs, including copies of any maintenance contract agreements,
manufacturer’s maintenance requirements, permits, etc.

1. Project Information
             APN: 3064-371-12

Address: NORTHWEST CORNER FROM HIGHWAY 395 AND AVENAL STREET
Site Size: 175,933 S.F.

2. Responsible Party

The responsible party (RP) for implementation of this WQMP is:

Owner Name:   VARINDER SANGHA
Title: OWNER
Company: FREIGHT CO.
Address: 11025 TAMARIND AVENUE, BLOOMINGTON, CA 92316
Telephone #:  (909) 241-7464

3. Record Keeping
Parties responsible for the O&M plan shall retain records for at least 5 years.

All training and educational activities and BMP operation and maintenance shall be documented
verify compliance with this O&M Plan. A sample Training Log and Inspection and
Maintenance Log are included in Appendix D of this document.

The WQMP Verification Form (Appendix D) shall be completed accurately and retained as part
of this document.

4. Vector Control
Standing water which exists for longer than 72 hours may contribute to mosquito breeding
areas. Best Management Practices (BMPs) shall be inspected for standing water on a regular
basis. Standing water may indicate that the BMP is not functioning properly and proper action
to remedy the situation shall be taken in a timely manner.
elimination of standing water and managing garbage, lawn clippings, and pet droppings, can
help decrease the presence of mosquitoes and flies in the area.
The County Vector Control District may be contacted for more information and support.

5. Inspections
The local jurisdiction may conduct a site inspection to evaluate compliance with the project
specific WQMP. This document, including the appendix logs and the applicable WQMP should
be shown to the inspector, as proof of maintenance.

6. Annual BMP Maintenance Budget
Annual estimate is $460:  8 labor Hours @ $45/hour = $360 + Debris Removal/Haul-off =  $100
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Maintenance Responsibility

With TRACT 20104 development project site being in the City of Yucaipa’s limits, the property owner’s
ongoing maintenance responsibilities, site design and treatment BMPs have been designed to keep
maintenance efforts in line with project maintenance activities.

Maintenance Responsibilities:  Infiltration Basin, Landscape maintenance and maintenance of driveways.

General Operation and Maintenance Activities

Operation and maintenance (O&M) activities are described below. The categories of O&M activities are
“routine” and “major” where routine refer to activity conducted on a regular schedule, whereas major
refers to infrequent activities triggered mainly by need. Each category and its respective activities are
described in the following sections.

Routine Operation and Maintenance Activities

O&M responsibility, initially by Developer/Builder until PROPERTY OWNER, O&M, normally
performed by PROPERTY OWNER as part of normal/scheduled maintenance activities.

Site Inspection
The storm drain inlets will be inspected on a regular, scheduled basis to ensure that the facility is
operating properly, to record observations, and to initiate any actions that may be required. While the
frequency of site inspections may vary depending on the season, it will typically be on a monthly basis.

Trash & Debris Removal
Litter may be picked up at any time during site visits for other purposes. Regular, scheduled trash/debris
removal will be performed at all sites on a quarterly basis and/or after storm events that result in heavy trash
accumulations.

Minor Vegetation Removal/Thinning
Vegetation growth will be inspected annually, and removed or thinned as necessary. Vegetation at inlets
and outlets will be manually or mechanically removed if vegetation is found to be clogging or otherwise
affecting the operation of the facility. Access roads will remain clear of vegetation and obstructions.
Significant vegetation removal is covered under the major maintenance activities section below.

Snag Removal
This work typically includes the removal of sticks, dead branches, brush, and small trees that block water
flow or otherwise interfere with the operations. This work may be performed as needed on a quarterly
basis.

Minor Sediment Removal
It is expected that there will be a minor amount of sediment deposition at points within the storm drain
inlet. When such deposits obstruct water flow, the deposits will be removed.
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Underground Infiltration System:

Facility:                 Underground Infiltration Chambers
Maintained By:      Property Owner
O&M: Inspect inlet, remove trash and debris on a monthly basis. If 48-hour drawdown is not

achieved, owner will remove and replace gravel and re-scarify a minimum of 2” on all sides
to provide fresh infiltration surface.
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BMP OPERATION & MAINTENANCE LOG
FREIGHT CO.

Today’s Date:
Person Performing Activity (Printed):

Signature:

BMP Name
(As Shown in O&M Plan)

Brief Description of Implementation, Maintenance, and
Inspection Activity Performed
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EDUCATIONAL LOG
FREIGHT CO.

Date of Training/Educational Activity:
Person Performing Activity (Printed):

Signature:

Topic of Training/Educational Activity: ______________________________

Name of Participant Signature of Participant

Date of Training/Educational Activity:
Person Performing Activity (Printed):

Signature:

Topic of Training/Educational Activity: ______________________________

Name of Participant Signature of Participant



Feasibility Screening Considerations

 Infiltration bains shall pass infeasible screening criteria to
be considered for use.

 Underground infiltration galleries pose a potential risk of groundwater contamination;
pretreatment should be used.

Opportunity Criteria

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

 Appropriate for sites with limited surface space.

 Can be placed beneath roads, parking lots, parks, and athletic fields.

 Potential for groundwater contamination can be mitigated through isolation of pollutant sources,
pretreatment of inflow, and/or demonstration of adequate treatment capacity of underlying soils.

native material and infiltration into fill is approved by a geotechnical professional.

 Tributary area land uses include mixed-use and commercial, sngle-family and multi-family, roads
and parking lots, and parks and open spaces.  High pollutant land uses should not be tributary to
infiltration BMPs.

OC-Specific Design Criteria and Considerations

Placement of BMPs should observe geotechnical recommendations with respect to geological
hazards (e.g. landslides, liquefaction zones, erosion, etc.) and set-backs (e.g., foundations,
utilities, roadways, etc.)

Minimum separation to mounded seasonally high groundwater of 10 feet shall be observed.

Minimum pretreatment should be provided upstream of the infiltration facility, and water
bypassing pretreatment should not be directed to the facility.

Underground infiltration should not be used for drainage areas with high sediment production
potential unless preceded by full treatment control with a BMP effective for sediment removal.

Design infiltration rate should be determined as described in .

Inspection ports or similar design features shall be provided to verify continued system
performance and identify need for major maintenance.

Underground Infiltration

Source: http://www.contech-cpi.com



For infiltration facilities beneath roads and parking areas, structural requirements should meet
H-20 load requirements.

Computing Underground Infiltration Device Size

Underground infiltration devices vary by design and by proprietary designs. The sizing method selected
for use must be based on the BMP type it most strongly resembles.

 For underground infiltration devices with open pore volume (e.g., vaults, crates, pipe sections,
etc), sizing will be most similar to infiltration basins.

 For underground infiltration devices with pore space (e.g., aggregate reservoirs), sizing will be
most similar to permeable pavement.

Additional References for Design Guidance

Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 5:



Opportunity Criteria

 Catch basin inserts come in such a wide range of
configurations that it is practically impossible to generalize
the expected performance. Inserts should mainly be used for
catching coarse sediments and floatable trash and are
effective as pretreatment in combination with other types of
structures that are recognized as water quality treatment
BMPs. Trash and large objects can greatly reduce the effectiveness of catch basin inserts with
respect to sediment and hydrocarbon capture.

 Catch basin inserts are applicable for drainage area that include parking lots, vehicle
maintenance areas, and roadways with catch basins that discharge directly to a receiving water.

OC-Specific Design Criteria and Considerations

Frequent maintenance and the use of screens and grates to keep trash out may decrease the
likelihood of clogging and prevent obstruction and bypass of incoming flows.

Consult proprietors for specific criteria concerning the design of catch basin inserts.

Catch basin inserts can be installed with specific media for pollutants of concern.

Proprietary Manufacturer / Supplier Websites

 is a list of manufacturers that provide catch basin inserts. The inclusion of these
manufacturers does not represent an endorse of their products. Other devices and manufacturers
may be acceptable for pretreatment.

Device Manufacturer Website
AbTech Industries Ultra- AbTech Industries

Aquashield Aqua-

Insert
Bowhead Environmental & Safety,
Inc.

Contech® Triton Catch Contech® Construction Products
Inc.

Contech® Triton Curb Inlet Contech® Construction Products
Inc.

Catch Basin Insert ( )



Device Manufacturer Website
Contech® Triton Basin Contech® Construction Products

Inc.
Contech® Curb Inlet Contech® Construction Products

Inc.

Curb Inlet Basket SunTree Technologies Inc.

Curb Inlet Grates

DrainPacTM United Storm Water, Inc.

Grate Inlet Skimmer Box SunTree Technologies Inc.

KriStar FloGard+PLUS® KriStar Enterprises Inc.

KriStar FloGard® KriStar Enterprises Inc.

KriStar FloGard LoPro
Matrix Filter® KriStar Enterprises Inc.

Nyloplast Storm-PURE
Catch Basin Insert

Nyloplast Engineered Surface
Drainage Products

StormBasin® FabCo® Industries Inc.

Stormdrain Solutions
Interceptor FabCo® Industries Inc.

Stormdrain Solutions
Inceptor® Stormdrain Solutions

StormPod® FabCo® Industries Inc.

Stormwater Filtration
Systems

Ultra-CurbGuard® UltraTech International Inc.

Ultra-DrainGuard® UltraTech International Inc.

Ultra-GrateGuard® UltraTech International Inc.

Ultra-GutterGuard® UltraTech International Inc.

Ultra-InletGuard® UltraTech International Inc.





Feasibility Screening Considerations

 Bioretention with no underdrains shall pass infiltration infeasibility screening criteria to be
considered for use.

Opportunity Criteria

 Land use may include commercial, residential, mixed use, institutional, and subdivisions.
Bioretention may also be applied in parking lot islands, cul-de-sacs, traffic circles, road shoulders,
and road medians.

.

 Area available for infiltration.

 Soils are adequate for infiltration or can be amended to improve infiltration capacity. Site slope is
less than 15 percent.

OC-Specific Design Criteria and Considerations

Placement of BMPs should observe geotechnical recommendations with respect to geological
hazards (e.g. landslides, liquefaction zones, erosion, etc.) and set-backs (e.g., foundations,
utilities, roadways, etc.)

Depth to mounded seasonally high groundwater shall not be less than 5 feet.

If sheet flow is conveyed to the treatment area over stabilized grassed areas, the site must be
graded in such a way that minimizes erosive conditions; sheet flow velocities should not exceed
1 foot per second.

Ponding depth should not exceed 18 inches; fencing may be required if ponding depth exceeds
6 inches to mitigate the risk of drowning.

Planting/storage media shall be based on the recommendations contained in MISC-1:
Planting/Storage Media

The minimum amended soil depth is 1.5 feet (3 feet is preferred).

The maximum drawdown time of the planting soil is 48 hours.

Bioretention
Source: Geosyntec Consultants



Infiltration pathways may need to be restricted due to the close proximity of roads, foundations,
or other infrastructure.  A geomembrane liner, or other equivalent water proofing, may be placed
along the vertical walls to reduce lateral flows. This liner should have a minimum thickness of
30 mils.

Plant materials should be tolerant of summer drought, ponding fluctuations, and saturated soil
conditions for 48 hours; native plant species and/or hardy cultivars that are not invasive and do
not require chemical fertilizers or pesticides should be used to the maximum extent feasible.

The bioretention area should be covered with 2-4 inches (average 3 inches) of mulch at startup
and an additional placement of 1-2 inches of mulch should be added annually.

An optional gravel drainage layer may be installed below planting media to augment storage
volume.

An overflow device is required at the top of the ponding depth.

Dispersed flow or energy dissipation (i.e. splash rocks) for piped inlets should be provided at
basin inlet  to prevent erosion.

Simple Sizing Method for Bioretention with no Underdrain

If the Simple Design Capture Volume Sizing Method described in Appendix  is used to size a
bioretention area with underdrains, the user calculates the DCV and designs the system with geometry
required to draw down the DCV in 48 hours.  The sizing steps are as follows:

Step 1: Determine the Bioretention Design Capture Volume

Calculate the DCV using the Simple Design Capture Volume Sizing Method described in Appendix
.

Step 2: Determine the 48-hour Ponding Depth

The depth of effective storage depth that can be drawn down in 48 hours can be calculated using the
following equation:

d48 = KDESIGN × 4

Where:

d48 = bioretention 48-hour effective depth, ft

KDESIGN = bioretention design infiltration rate, in/hr (See )

This is the maximum effective depth of the basin below the overflow device to achieve drawdown in 48
hours. Effective depth includes ponding water and media/aggregate pore space.

Step 3: Design System Geometry to Provide d48

Design system geometry such that

d48 EFFECTIVE = (dP + nMdM + nGdG)

Where:

d48 = depth of water that can drain in 48 hours

dEFFECTIVE = total effective depth of water stored in bioretention area, ft

dP = bioretention ponding depth, ft (should be less than or equal to 1.5 ft)

nM = bioretention media porosity

dM = bioretention media depth, ft



nG  = bioretention gravel layer porosity; 0.35 may be assumed where other information is not available

dG = bioretention gravel layer depth, ft

Step 4: Calculate the Required Infiltrating Area

The required infiltrating area (i.e. measured at the media surface) can be calculated using the following
equation:

A = DCV / dEFFECTIVE

Where:
A = required infiltrating area, sq-ft (measured as the media surface area)

DCV = design capture volume, cu-ft (see Step 1)

dEFFECTIVE = total effective depth of water stored in bioretention area, ft (from Step 3)

This does not include the side slopes, access roads, etc. which would increase bioretention footprint.

Capture Efficiency Method for Bioretention with no Underdrain

If BMP geometry has already been defined and deviates from the 48 hour drawdown time, the designer
can use the Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix

) to determine the fraction of the DCV that must be provided to manage 80 percent of average
annual runoff volume. This method accounts for drawdown time different than 48 hours.

Step 1: Determine the drawdown time associated with the selected basin geometry

DD = (dEFFECTIVE / KDESIGN) × 12 in/ft

Where:
DD = time to completely drain infiltration basin ponding depth, hours

dEFFECTIVE P + nMdM + nGdG)

dP = bioretention ponding depth, ft (should be less than or equal to 1.5 ft)

nM = bioretention media porosity

dM = bioretention media depth, ft

nG  = bioretention gravel layer porosity; 0.35 may be assumed where other information is not
available

dG = bioretention gravel layer depth, ft

KDESIGN = basin design infiltration rate, in/hr (See )

Step 2: Determine the Required Adjusted DCV for this Drawdown Time

Use the Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix )
to calculate the fraction of the DCV the basin must hold to achieve 80 percent capture of average annual
stormwater runoff volume based on the basin drawdown time calculated above.

Step 4: Check that the Bioretention Effective Depth Drains in no Greater than 96 Hours

DD = (dEFFECTIVE / KDESIGN) × 12

Where:
DD = time to completely drain bioretention facility, hours

dEFFECTIVE = total effective depth of water stored in bioretention area, ft (from Step 3)

KDESIGN = basin design infiltration rate, in/hr (See )



If DDALL  is greater than 96 hours, adjust bioretention media depth and/or gravel layer depth until DD is
less than 96 hours.  This duration is based on preventing extended periods of saturation from causing
plant mortality.

Step 5: Determine the Basin Infiltrating Area Needed

The required infiltrating area (i.e. the surface area of the top of the media layer) can be calculated using
the following equation:

A = DCV/ dEFFECTIVE

Where:
A = required infiltrating area, sq-ft (measured at the media surface)

DCV = design capture volume, adjusted for drawdown time, cu-ft (see Step 1)

dEFFECTIVE = total effective depth of water stored in bioretention area, ft (from Step 3)

This does not include the side slopes, access roads, etc. which would increase bioretention footprint. If
the area required is greater than the selected basin area, adjust surface area or adjust ponding depth and
recalculate required area until the required area is achieved.

Configuration for Use in a Treatment Train

 Bioretention areas may be preceeded in a treatment train by HSCs in the drainage area, which
would reduce the required volume of the bioretention cell.

 Bioretention areas can be incorporated in a treatment train to provide enhanced water quality
treatment and reductions in runoff volume and rate.  For example, runoff can be collected from a
roadway in a vegetated swale that then flows to a bioretention area.  Similarly, bioretention could
be used to manage overflow from a cistern.

Additional References for Design Guidance

 CASQA BMP Handbook for New and Redevelopment:

 SMC LID Manual (pp 68):

 Los Angeles County Stormwater BMP Design and Maintenance Manual, Chapter 5:

 San Diego County LID Handbook Appendix 4 (Factsheet 7):

 Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 4.

County of Los Angeles Low Impact Development Standards Manual, Chapter 5:
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STORM
WATER

Removes Pollutants from Runoff 
Prior to Entering Waterways

Two-part stainless-steel insert to filter solids and oils/grease.

Easy to install, inspect and maintain, even on small and confined sites.

Efficient System
Catches pollutants where they are easiest to catch, at the inlet.

Variable Design
Able to be retrofitted or used in new projects. 

Treatment Train
Can be incorporated as part of a “Treatment Train”.

No Standing Water
Helps to minimize bacteria and odor problems.
Focused Treatment
Removes petroleum hydrocarbons, trash and  
Total Suspended Solids (TSS).

Maximum Flexibility 
Available in a variety of standard sizes to fit round and square inlets.

Economical 
Earn a higher return on system investment.

By the Numbers*:
Filter will remove up to 80% of Total Suspended Solids 
(TSS), at least 70% of oils and grease, and up to 40% of 
Total Phosphorus (TP) associated with organic debris 
as well as Polycyclic Aromatic Hydrocarbons (PAH) 
from oil leaks and spills.

*Approximate for urban street application.

CATCH BASIN FILTER TEST RESULTS SUMMARY
Testing Agency % TSS Removal % Oil & Grease Removal % PAH Removal

UCLA 80 70 to 80

U of Auckland 
Tonking & Taylor, Ltd
(for City of Auckland)

78 to 95

U of Hawaii
(for City of Honolulu)

80 20 to 40

INLET FILTRATION

PUT A STOP 
to TSS



PUT A STOP
to TSS

Multi-Purpose Catch Basin Insert Retains Sediment, Debris,  
Trash and Oils/Grease
FloGard® catch basin insert filters are recommended for areas subject to silt and debris as well as low-to-moderate levels of 
petroleum hydrocarbons (oils and grease).  Examples of such areas include vehicle parking lots, aircraft ramps, truck and 
bus storage yards, business parks, residential and public streets.  

Flat-Grated Inlet

Circular Frame InletCaptured debris from FloGard catch basin insert filter in Dana Point, California.

Combination Inlet

CATCH BASIN FILTER COMPETITIVE FEATURE COMPARISON

Evaluation of Catch Basin Filters
(Based on flow-comparable units) 
(Scale 1-10)

Oldcastle
Other Insert  

Filter Types** 

Flow Rate 10 7

Removal Efficiency* 80% 45%

Capacity - Sludge & Oil 7 7

Service Life 10 3

Installation - Ease of Handling / Installation 8 6

Ease of Inspections & Maintenance 7 7

Value 10 2

*Approximate, based on field sediment removal testing in urban street application	 **Average 

Long-Term Value Comparison
(Based on flow-comparable units) 
(Scale 1-10)

Oldcastle
Other Insert  

Filter Types** 

Unit Value - Initial ($/cfs treated) 10 4

Installation Value ($/cfs treated) 10 7

Absorbent Replacement (annual avg ($/cfs treated) 10 2

Materials Replacement Value (annual avg ($/cfs treated) 10 10

Maintenance Value (annual avg ($/cfs treated) 10 7

Total First Year ROI ($/cfs treated) 10 5

Total Annual Avg Value ($/cfs treated, avg over 20 yrs)* 10 5

(800) 579-8819
oldcastleinfrastructure.com



STORM
WATER

INLET FILTRATION

FLOGARD®
Catch Basin Insert Filter

Catch basin insert designed to capture sediment, gross solids, trash and petroleum hydrocarbons 
from low (“first flush”) flows, even during the most extreme weather conditions

Flat-Grated Inlet

Circular Frame Inlet

Combination Inlet

Example Types, Sizes and Capacities: Additional sizes, including regional and custom options are available.
FloGard Combination Inlet

STANDARD      
DEPTH

INLET ID          
Inside           

Dimension         
(inch x inch)

GRADE OD     
Outside           

Dimension        
(inch x inch)

TOTAL       
BYPASS      

CAPACITY       
(cu. ft. / sec.)

SOLIDS      
STORAGE      
CAPACITY       

(cu. ft.)

FILTERED      
FLOW                                                                                            

(cu. ft. / sec.)

SHALLOW        
DEPTH

SOLIDS      
STORAGE      
CAPACITY       

(cu. ft.)

FILTERED      
FLOW                                                                                            

(cu. ft. / sec.)

FGP-1633FGO 16 X 33 18 X 36 7.0 2.5 1.7 FGP-1633FGO8 1.4 1.1
FGP-1836FGO 18 X 36 18 X 40 6.9 2.3 1.6 FGP-1836FGO8 1.3 .9
FGP-2234FGO 22 X 34 24 X 36 8.1 3.6 2.1 FGP-2234FGO8 2.1 1.4
FGP-2436FGO 24 X 36 24 X 40 8.0 3.4 2.0 FGP-2436FGO8 1.95 1.15

STANDARD      
DEPTH

INLET ID          
Inside           

Dimension         
(inch x inch)

GRADE OD     
Outside           

Dimension        
(inch x inch)

TOTAL       
BYPASS      

CAPACITY       
(cu. ft. / sec.)

SOLIDS      
STORAGE      
CAPACITY       

(cu. ft.)

FILTERED      
FLOW                                                                                            

(cu. ft. / sec.)

SHALLOW        
DEPTH

SOLIDS      
STORAGE      
CAPACITY       

(cu. ft.)

FILTERED      
FLOW                                                                                            

(cu. ft. / sec.)

FGP-12F 12 X 12 12 X 14 2.8 0.3 0.4 FGP-12F8 .15 .25
FGP-16F 16 X 16 16 X 19 4.7 0.8 0.7 FGP-16F8 .45 .4
FGP-18F 18 X 18 18 X 20 4.7 0.8 0.7 FGP-18F8 .45 .4
FGP-1836F 18 X 36 18 X 40 6.9 2.3 1.6 FGP-1836F8 1.3 .9
FGP-21F 22 X 22 22 X 24 6.1 2.2 1.5 FGP-21F8 1.25 .85
FGP-24F 24 X 24 24 X 27 6.1 2.2 1.5 FGP-24F8 1.25 .85
FGP-2436F 24 X 36 24 X 40 8.0 3.4 2.0 FGP-2436F8 1.95 1.15
FGP-2448F 24 X 48 24 X 48 9.3 4.4 2.4 FGP-2448F8 2.5 1.35
FGP-32F-TN 28 X 28 32 X 32 6.3 2.2 1.5 FGP-32F8-TN 1.25 .85
FGP-30F 30 X 30 30 X 34 8.1 3.6 2.0 FGP-30F8 2.05 1.15
FGP-36F 36 X 36 36 X 40 9.1 4.6 2.4 FGP-36F8 2.65 1.35
FGP-3648F 36 X 48 40 X 48 11.5 6.8 3.2 FGP-3648F8 3.9 1.85
FGP-48F 48 X 48 48 X 54 13.2 9.5 3.9 FGP-48F8 5.45 2.25
FGP-1633F 16 X 34 18 X 36 6.9 2.3 1.6 FGP-1633F8 1.3 .9
FGP-2234F 22 X 34 24 X 36 8.0 3.4 2.0 FGP-2234F8 1.95 1.15

FloGard Flat Grated Inlet
SPECIFIER CHART

STANDARD & SHALLOW                          
DEPTH

(Data in these columns is the same for                                  
both STANDARD & SHALLOW versions)

STANDARD DEPTH                            
-20 Inches-

SHALLOW DEPTH                                  
-12 Inches-

MODEL NO.MODEL NO.

STANDARD DEPTH                            
-20 Inches-

SHALLOW DEPTH                                  
-12 Inches-

SPECIFIER CHART
STANDARD & SHALLOW                          

DEPTH
(Data in these columns is the same for                                  

both STANDARD & SHALLOW versions)MODEL NO. MODEL NO.

MODEL              
NUMBER

INLET ID                   
(inches)

GRADE OD             
(inches)

SOLIDS STORAGE      
CAPACITY (CU FT)

FILTERED FLOW                                                                                            
(CSF)

TOTAL BYPASS 
CAPACITY (CFS)

FGP-RF15F 15 18 0.3 0.4 2.8
FGP-RF18F 18 20 0.8 0.7 4.7
FGP-RF20F 20 23 0.8 0.7 4.7
FGP-RF21F 21 23.5 0.8 0.7 4.7
FGP-RF22F 22 24 0.8 0.7 4.7
FGP-RF24F 24 26 0.8 0.7 4.7
FGP-RF30F 30 32 2.2 1.5 6.1
FGP-RF36F 36 39 3.6 2.0 8.1

FloGard Circular Grated Inlet
SPECIFIER CHART
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U.S. PATENT #6,551,023 & 6,872,029
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Rubberizer® transforms spilled hydrocarbons into a rubber-like solid on contact, and does not re-release when it 
is retrieved. The solidification process is non-chemical in nature allowing the US EPA to classify Rubberizer as a 
sorbent.

This product, which comes in booms, pillows or granular form, can be used to clean oil from bilges, deck spills, 
around hydraulic storage tanks, under hydraulic machinery, in all engineering spaces and most importantly, in 
any hydrocarbon fuel spill where leaking oil comes in contact with water.

Rubberizer has been used in clean-up operations around the world and is patented in 22 countries.

The key advantages of the Rubberizer product line when compared to many of the characteristics of the more 
conventional products include:

• Works on land or water borne spills
• Remains buoyant
• Solidifies and is landfill approved
• Resistant to leaching
• Does not release solidified oils under pressure
• Incinerates with less that .1% residual ash
• Reduces overall clean-up time
• Reduces overall costs

Rubberizer products sorb and transform into a rubber-like material similar to many petroleum based products 
like:

• Gasoline
• Jet Fuel
• Diesel Fuels
• Transformer Oils
• Hydraulic Oils
• Lube Oils
• Aromatic Solvents
• Chlorinated Solvents
• Light Crudes

1

How Rubberizer® (Fossil Rock) Products Work*

Rubberizer particulate is a mixture of hydrocarbon 
polymers plus additives resulting in a grainy 
material used primarily for cleanup operations 
where sweeping and shoveling are involved. It can 
also be used for clarification of various emulsions, 
or solidification and removal of various petroleum 
based slicks from the surface of water which is in 
a controlled state.



December 2018 v.12

This product, (and the booms and pillows) in which it is the filler, 
exhibit characteristics that include:

• Lightweight enabling rapid deployment and retrieval (apparent
specific gravity approximately = 0.4)

• Rapid sorption and solidification (measured in minutes),
hydrophobic (no affinity for water)

• Permanently buoyant (both before and after sorption)
• Will not release solidified liquids under pressure
• Resistant to leaching upon aqueous contact
• High sorbed liquid to sorbent ratios (nominally 5 parts liquid to

1 part sorbent)
• Minimal incineration residue (less than .1%)
• Little volume increase of sorbed liquids (15% in laboratory

tests, nominally 25% in field applications)

One pound of this product will solidify into a rubber-like material up to 2/3 gallon of jet fuel, diesel, gasoline,
transformer oil, hydraulic oils, light crude and many other liquids.

*Rubberizer® = Fossil Rock
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Inspection and Maintenance Guide

DR
AI

NAGE PROTECTION SYSTEM
S

A division of
Oldcastle Infrastructure

FLOGARD+PLUS®

CATCH BASIN INSERT FILTER



SCOPE:
Federal, State and Local Clean Water Act regulations and those of insurance carriers require that stormwater 
filtration systems be maintained and serviced on a recurring basis. The intent of the regulations is to ensure that the 
systems, on a continuing basis, efficiently remove pollutants from stormwater runoff thereby preventing pollution 
of the nation’s water resources. These specifications apply to the FloGard+Plus® Catch Basin Insert Filter.

RECOMMENDED FREQUENCY OF SERVICE:
Drainage Protection Systems (DPS) recommends that installed FloGard+Plus Catch Basin Insert Filters be 
serviced on a recurring basis. Ultimately, the frequency depends on the amount of runoff, pollutant loading and 
interference from debris (leaves, vegetation, cans, paper, etc.); however, it is recommended that each installation 
be serviced a minimum of three times per year, with a change of filter medium once per year. DPS technicians 
are available to do an on-site evaluation, upon request.

RECOMMENDED TIMING OF SERVICE:
DPS guidelines for the timing of service are as follows:

1. For areas with a definite rainy season: Prior to, during and following the rainy season.
2. For areas subject to year-round rainfall: On a recurring basis (at least three times per year).
3. For areas with winter snow and summer rain: Prior to and just after the snow season and during the

summer rain season.
4. For installed devices not subject to the elements (wash racks, parking garages, etc.): On a recurring

basis (no less than three times per year).

SERVICE PROCEDURES:
1. The catch basin grate shall be removed and set to one side. The catch basin shall be visually inspected

for defects and possible illegal dumping. If illegal dumping has occurred, the proper authorities and
property owner representative shall be notified as soon as practicable.

2. Using an industrial vacuum, the collected materials shall be removed from the liner. (Note: DPS uses a
truck-mounted vacuum for servicing FloGard+Plus catch basin inserts).

3. When all of the collected materials have been removed, the filter medium pouches shall be removed
by unsnapping the tether from the D-ring and set to one side. The filter liner, gaskets, stainless steel
frame and mounting brackets, etc., shall be inspected for continued serviceability. Minor damage
or defects found shall be corrected on-the-spot and a notation made on the Maintenance Record.
More extensive deficiencies that affect the efficiency of the filter (torn liner, etc.), if approved by the
customer representative, will be corrected and an invoice submitted to the representative along with the
Maintenance Record.

4. The filter medium pouches shall be inspected for defects and continued serviceability and replaced as
necessary, and the pouch tethers re-attached to the liner’s D-ring.

5. The grate shall be replaced.

REPLACEMENT AND DISPOSAL OF EXPOSED FILTER MEDIUM AND COLLECTED DEBRIS
The frequency of filter medium exchange will be in accordance with the existing DPS-Customer Maintenance 
Contract. DPS recommends that the medium be changed at least once per year. During the appropriate service, 
or if so determined by the service technician during a non-scheduled service, the filter medium will be replaced 
with new material. Once the exposed pouches and debris have been removed, DPS has possession and must 
dispose of it in accordance with local, state and federal agency requirements.

DPS also has the capability of servicing all manner of storm drain filters, catch basin inserts and catch 
basins without inserts, underground oil/water separators, stormwater interceptors and other such devices. 
All DPS personnel are highly qualified technicians and are confined-space trained and certified. Call us at  
(888) 950-8826 for further information and assistance.
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PART 1 — GENERAL 

1.1 Section Includes 
FloGard® Catch Basin Insert Filter – catch basin filtration device for stormwater treatment. 

1.2 References 

American Society for Testing and Materials (ASTM) 

1. ASTM A240
2. ASTM D3786
3. ASTM D4355
4. ASTM D4491
5. ASTM D4533
6. ASTM D4632
7. ASTM D4751
8. ASTM D4833
9. ASTM D4991
10. ASTM D5261

PART 2 — PRODUCTS 

2.1 Description 

This specification describes a Catch Basin Filtration Device that removes sediment, 
debris, trash and petroleum hydrocarbons (oil and grease) from water flowing into the 
drainage inlets during low flows (first flush) without impeding the inlet’s maximum 
design flow. Hydraulic calculations shall be supplied upon request. 

The filtration device shall incorporate a sorbent capable of collecting and containing non-
soluble pollutants including, but not limited to, petroleum hydrocarbons (oil and grease). 
Sorbent shall be contained in separate removable containers that can easily be replaced 
without removing the filter liner. Filtration device shall not rely on collected sediment, 
debris, trash or filter liner as the medium for hydrocarbon collection. 

High capacity filtration devices shall incorporate a debris trap, designed to retain 
floatable pollutants during high flow periods and both an initial filtering bypass for 
moderate flows and an ultimate bypass for peak design flows. The installed device shall 
not impede drainage inlet’s peak design flow prior to or after the device has reached its 
pollutant storage capacity. 

2.2 Materials 

Filtration device support frame and hardware shall be manufactured from Type 304 
stainless steel. It shall be designed to support maximum anticipated loads from the 
collected pollutants and water. 

Field modifications, welding or painting of the device shall not be allowed. 

Device shall incorporate a removable filter liner made from a woven polypropylene 
monofilament geotextile with an apparent opening size less than 35 US Mesh and a 
clean flow rate of not less than 145 gallons per minute (gpm) per square foot, or 
stainless steel screen with opening size between 4 and 200 US Mesh. The use of a 



non-woven geotextile filter liner shall not be allowed. 

Sorbent shall be a hydrophobic material treated to attract and retain petroleum 
hydrocarbons and other non-soluble pollutants. It shall be non-biodegradable and non-
leaching and contain no hazardous ingredients as defined by the U.S. Environmental 
Protection Agency (EPA). 

2.3 Manufacturer 

Each catch basin filter device shall be a FloGard as manufactured by Oldcastle 
Infrastructure, 7100 Longe St, Stockton, California 95206.  Phone: (800) 579-8819. 

PART 3 — EXECUTION 

3.1 Installation 

Installation of filtration device shall not require extensive modification of the catch 
basin and shall be performed by a manufacturer-approved installation contractor. 
Installation contractor shall be licensed and insured in accordance with agency 
requirements. 

Filtration devices installed into grated, or combination grate with curb opening inlets 
shall be either supported by resting the support brackets on the grate bearing ledge 
(installed without the use of bolts or other anchoring devices) or mounted to the catch 
basin wall with easily removable separate wall mount brackets to allow for quick access 
to the piping system in the event of an emergency. 

Devices for curb opening style inlets (no grate) shall be installed across the entire width 
of the curb opening and shall be secured to inlet wall, across and beneath the curb 
opening, using corrosion-resistant anchors (Type 304 stainless steel). The use of chains 
or cable to secure the device shall not be allowed. 

Filtration devices shall be installed in such a manner as to direct all flows into the 
device. Distance (gaps) between the inlet wall and the device shall not exceed one 
half inch. Gaps of less than one half inch shall be sealed with a flexible weatherproof 
sealant, as approved by agency. 

Installation contractor shall supply agency (engineer) with an installation record, 
denoting the date of installation, drainage inlet location, type of drainage inlet 
and type and/or size of filtration device. 
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Kristar Enterprises
1219 Briggs Avenue

Santa Rosa, CA
95401

(800) 579-8819

www.kristar.com
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Typical Particle Size Distribution

from urban runoff TSS survey data
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  

        
     
  

     
    


     

     
    
    

     
  
    
    


FloGard +Plus®
TSS Removal

Typical Urban Runoff Distribution*
*extrapolated from available field test data
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FloGard +Plus Linear (FloGard +Plus)

Testing Agency % TSS Removal % Oil & Grease
Removal

UCLA 80* 70-80
U of Auckland

Tonkin & Taylor Ltd
(for City of Auck-

land)

95**
78-86***

U of Hawaii (for City
of Honolulu) 80***

FloGard +PLUS® Test Results Summary

*Sand larger than ~575 µm
**Sand distribution ~100-1000 µm
***Local street sweep material (distribution consistent with NURP)

FLOGARD +PLUS®

Independent field tests conducted in Hawaii and New Zealand on FloGard +PLUS® Catch Basin Insert Filters 
to determine removal efficiency of Total Suspended Solids (TSS). Results were extrapolated to a typical street 
deposited sediment particle size. Removal efficiencies were plotted and reflect effective TSS removal over a typical 
range of operating flow rates. Results are shown below as a function of unit internal surface area.
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   



Kristar Enterprises
1219 Briggs Avenue

Santa Rosa, CA
95401

(800) 579-8819

www.kristar.com






























Street Deposited Sediment
Typical Particle Size Distribution

from urban runoff TSS survey data
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Woodward- Clyde (1997) Honolulu Street Sediment (2004)

     
       
  

        
     
  

     
    


     

     
    
    

     
  
    
    


FloGard +Plus®
TSS Removal

Typical Urban Runoff Distribution*
*extrapolated from available field test data
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FloGard +Plus Linear (FloGard +Plus)

Testing Agency % TSS Removal % Oil & Grease
Removal

UCLA 80* 70-80
U of Auckland

Tonkin & Taylor Ltd
(for City of Auck-

land)

95**
78-86***

U of Hawaii (for City
of Honolulu) 80***

FloGard +PLUS® Test Results Summary

*Sand larger than ~575 µm
**Sand distribution ~100-1000 µm
***Local street sweep material (distribution consistent with NURP)

Units are sized to fit most common styles of 
drainage inlet grate frames or inlet widths. Rated 
filtered flow capacities for each model typically 
exceed the required “first flush” treatment flow 
rate, and account for reduction in capacity as the 
unit accumulates suspended pollutants. Rated 
bypass capacity for each model also typically 
exceeds the inlet capacity of the catch basin.

FloGard +PLUS® Catch Basin Insert Filter is an efficient 
inlet prefilter designed to remove suspended sediment 
and floatable trash and hydrocarbons from stormwater 
runoff in new or retrofit applications. It is ideally suited 
for removal of primary pollutants from paved surfaces 
in commercial and residential areas, or may form part 
of a treatment train. The device features a unique dual-
bypass design, durable components, flexible installation 
options and easy maintenance access.

Testing Agency %TSS Removal
% Oil & Grease 

Removal
UCLA 80* 70-80

U of Auckland
Tonkin & Taylor LTD

(City of Auckland)
U of Hawaii                            

(City of Honolulu) 80***

95**                                       
78-86***

FloGard +PLUS® Test Results Summary

*Sand larger than ~ 575 um
**Sand distribution ~ 100-1000 um
***Local street sweep material (distribution consistent with NURP)

www.oldcastleinfrastructure.com | 800-579-8819

See product specifications for standard model details.

®



STANDARD
DEPTH

INLET ID
Inside

Dimension
(inch x inch)

GRADE OD
Outside

Dimension
(inch x inch)

TOTAL
BYPASS

CAPACITY
(cu. ft. / sec.)

SOLIDS
STORAGE
CAPACITY

(cu. ft.)

FILTERED
FLOW

(cu. ft. / sec.)

SHALLOW
DEPTH

SOLIDS
STORAGE
CAPACITY

(cu. ft.)

FILTERED
FLOW

(cu. ft. / sec.)

FGP-1633FGO 16 X 33 18 X 36 7.0 2.5 1.7 FGP-1633FGO8 1.4 1.1
FGP-1836FGO 18 X 36 18 X 40 6.9 2.3 1.6 FGP-1836FGO8 1.3 .9
FGP-2234FGO 22 X 34 24 X 36 8.1 3.6 2.1 FGP-2234FGO8 2.1 1.4
FGP-2436FGO 24 X 36 24 X 40 8.0 3.4 2.0 FGP-2436FGO8 1.95 1.15

STANDARD      
DEPTH

INLET ID          
Inside  

Dimension    
(inch x inch)

GRADE OD     
Outside    

Dimension    
(inch x inch)

TOTAL       
BYPASS      

CAPACITY       
(cu. ft. / sec.)

SOLIDS      
STORAGE      
CAPACITY       

(cu. ft.)

FILTERED      
FLOW                                                                                            

(cu. ft. / sec.)

SHALLOW        
DEPTH

SOLIDS      
STORAGE      
CAPACITY       

(cu. ft.)

FILTERED      
FLOW                                                                                            

(cu. ft. / sec.)

FGP-12F 12 X 12 12 X 14 2.8 0.3 0.4 FGP-12F8 .15 .25
FGP-16F 16 X 16 16 X 19 4.7 0.8 0.7 FGP-16F8 .45 .4
FGP-18F 18 X 18 18 X 20 4.7 0.8 0.7 FGP-18F8 .45 .4
FGP-1836F 18 X 36 18 X 40 6.9 2.3 1.6 FGP-1836F8 1.3 .9
FGP-21F 22 X 22 22 X 24 6.1 2.2 1.5 FGP-21F8 1.25 .85
FGP-24F 24 X 24 24 X 27 6.1 2.2 1.5 FGP-24F8 1.25 .85
FGP-2436F 24 X 36 24 X 40 8.0 3.4 2.0 FGP-2436F8 1.95 1.15
FGP-2448F 24 X 48 24 X 48 9.3 4.4 2.4 FGP-2448F8 2.5 1.35
FGP-32F-TN 28 X 28 32 X 32 6.3 2.2 1.5 FGP-32F8-TN 1.25 .85
FGP-30F 30 X 30 30 X 34 8.1 3.6 2.0 FGP-30F8 2.05 1.15
FGP-36F 36 X 36 36 X 40 9.1 4.6 2.4 FGP-36F8 2.65 1.35
FGP-3648F 36 X 48 40 X 48 11.5 6.8 3.2 FGP-3648F8 3.9 1.85
FGP-48F 48 X 48 48 X 54 13.2 9.5 3.9 FGP-48F8 5.45 2.25
FGP-1633F 16 X 34 18 X 36 6.9 2.3 1.6 FGP-1633F8 1.3 .9
FGP-2234F 22 X 34 24 X 36 8.0 3.4 2.0 FGP-2234F8 1.95 1.15

STANDARD DEPTH
-20 Inches-

SHALLOW DEPTH
-12 Inches-

FloGard Combination Inlet
SPECIFIER CHART

STANDARD & SHALLOW
DEPTH

(Data in these columns is the same for
both STANDARD & SHALLOW versions)MODEL NO. MODEL NO.

FloGard Flat Grated Inlet
SPECIFIER CHART

STANDARD & SHALLOW                          
DEPTH

(Data in these columns is the same for       
both STANDARD & SHALLOW versions)

STANDARD DEPTH                            
-20 Inches-

SHALLOW DEPTH                                  
-12 Inches-

MODEL NO.MODEL NO.

U.S. PATENT #6,551,023 & 6,872,029

* MANY OTHER STANDARD & CUSTOM SIZES AND DEPTHS AVAILABLE UPON REQUEST.
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6.4.A – Soils Information



























































HYDROLOGIC SOIL GROUP
http://permitrack.sbcounty.gov/wap/

PROJECT
LOCATION
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6.4.B – Soils Factor of Safety Calculation



Worksheet H: Factor of Safety and Design Infiltration Rate 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 3 0.75

Predominant soil texture 0.25 1 0.25

Site soil variability 0.25 3 0.75

Depth to groundwater / impervious
layer 0.25 1 0.25

Suitability Assessment Safety Factor, SA = Sp 2.00

B Design

Tributary area size 0.25 1 0.25

Level of pretreatment/ expected
sediment loads 0.25 3 0.75

Redundancy 0.25 2 0.50

Compaction during construction 0.25 1 0.25

Design Safety Factor, SB = Sp 1.75

Combined Safety Factor, STOT= SA x SB 3.5

Measured Infiltration Rate, inch/hr, KM

(corrected for test-specific bias)
5.95

Design Infiltration Rate, in/hr, KDESIGN = STOT  / KM 1.7

Supporting Data

Briefly describe infiltration test and provide reference to test forms:

*Infiltration rate was obtained by using the online resource, WebSoilSurvey. The soils data
can be found in Section 6.4.B of this report.

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



Worksheets from Orange County Technical Guidance Document (5-19-2011)
See TGD for instructions and/or examples related to these worksheets

www.ocwatersheds.com/WQMP.aspx



Worksheets from Orange County Technical Guidance Document (5-19-2011)
See TGD for instructions and/or examples related to these worksheets

www.ocwatersheds.com/WQMP.aspx
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6.4.C – BMP Design



BMP Drainage
Area

Area
Impervious
Area Ratio

Region
NOAA Atlas 14

Precipitiation on Depth
(2yr, 1Hr)

Factor of
Saftey1

Volume Base BMP
drawdown time2

Composite
runoff

coefficient,
CBMP

Intensity
regression
coefficient,

I

Design
rainfall

intensity,
IBMP

6-hour
rainfall

regression
coefficient

6-hour mean
storm

rainfall, P6

Drawdown
time

regression
constant, a

Maximized
detention
volume, P0

Targe
capture

volume, V0

Targe caputre
volume, V0

(Acres) inches Acre-Feet Ft3

DMA A 4.04 0.83 Desert 0.436 2 48 0.633 0.325 0.283 1.237 0.539 1.963 0.670 0.225 9822

SUM= 9822

Quantity Valley Mountain Desert
85% upper confidence limits

I 0.2787 0.3614 0.3250
P6 1.4807 1.9090 1.2371

Time a
hours

24 1.582
48 1.963

Notes:
1 The SBC MWQMPG recommends a factor of safety of 2.
2 The SBC MWQMPG recommends a drawdown time of 48 hours.  (A shorter time is not feasible for all soil types.  A longer time can negatively affect vector control efforts.)

SAN BERNARDINO COUNTY STORMWATER PROGRAM
MODEL WATER QUALITY MANAGEMENT PLAN GUIDANCE

Drawdown Time
Regression Constant, a

Regression Coefficients for Intensity (I) and 6-
hour mean storm rainfall (P6)











Advanced Drainage Systems, Inc.

FOR STORMTECH
INSTRUCTIONS,
DOWNLOAD THE

INSTALLATION APP

SiteASSIST

IMPORTANT - NOTES FOR THE BIDDING AND INSTALLATION OF MC-4500 CHAMBER SYSTEM
1. STORMTECH MC-4500 CHAMBERS SHALL NOT BE INSTALLED UNTIL THE MANUFACTURER'S REPRESENTATIVE HAS COMPLETED A

PRE-CONSTRUCTION MEETING WITH THE INSTALLERS.

2. STORMTECH MC-4500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".

3. CHAMBERS ARE NOT TO BE BACKFILLED WITH A DOZER OR EXCAVATOR SITUATED OVER THE CHAMBERS.
STORMTECH RECOMMENDS 3 BACKFILL METHODS:
· STONESHOOTER LOCATED OFF THE CHAMBER BED.
· BACKFILL AS ROWS ARE BUILT USING AN EXCAVATOR ON THE FOUNDATION STONE OR SUBGRADE.
· BACKFILL FROM OUTSIDE THE EXCAVATION USING A LONG BOOM HOE OR EXCAVATOR.

4. THE FOUNDATION STONE SHALL BE LEVELED AND COMPACTED PRIOR TO PLACING CHAMBERS.

5. JOINTS BETWEEN CHAMBERS SHALL BE PROPERLY SEATED PRIOR TO PLACING STONE.

6. MAINTAIN MINIMUM 9" (230 mm) SPACING BETWEEN THE CHAMBER ROWS.

7. INLET AND OUTLET MANIFOLDS MUST BE INSERTED A MINIMUM OF 12" (300 mm) INTO CHAMBER END CAPS.

8. EMBEDMENT STONE SURROUNDING CHAMBERS MUST BE A CLEAN, CRUSHED, ANGULAR STONE MEETING THE AASHTO M43 DESIGNATION OF #3
OR #4.

9. STONE SHALL BE BROUGHT UP EVENLY AROUND CHAMBERS SO AS NOT TO DISTORT THE CHAMBER SHAPE. STONE DEPTHS SHOULD NEVER
DIFFER BY MORE THAN 12" (300 mm) BETWEEN ADJACENT CHAMBER ROWS.

10. STONE MUST BE PLACED ON THE TOP CENTER OF THE CHAMBER TO ANCHOR THE CHAMBERS IN PLACE AND PRESERVE ROW SPACING.

11. THE CONTRACTOR MUST REPORT ANY DISCREPANCIES WITH CHAMBER FOUNDATION MATERIAL BEARING CAPACITIES TO THE SITE DESIGN
ENGINEER.

12. ADS RECOMMENDS THE USE OF "FLEXSTORM CATCH IT" INSERTS DURING CONSTRUCTION FOR ALL INLETS TO PROTECT THE SUBSURFACE
STORMWATER MANAGEMENT SYSTEM FROM CONSTRUCTION SITE RUNOFF.

NOTES FOR CONSTRUCTION EQUIPMENT
1. STORMTECH MC-4500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".

2. THE USE OF EQUIPMENT OVER MC-4500 CHAMBERS IS LIMITED:
· NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS.
· NO RUBBER TIRED LOADER, DUMP TRUCK, OR EXCAVATORS ARE ALLOWED UNTIL PROPER FILL DEPTHS ARE REACHED IN ACCORDANCE

WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".
· WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".

3. FULL 36" (900 mm) OF STABILIZED COVER MATERIALS OVER THE CHAMBERS IS REQUIRED FOR DUMP TRUCK TRAVEL OR DUMPING.

USE OF A DOZER TO PUSH EMBEDMENT STONE BETWEEN THE ROWS OF CHAMBERS MAY CAUSE DAMAGE TO CHAMBERS AND IS NOT AN ACCEPTABLE
BACKFILL METHOD. ANY CHAMBERS DAMAGED BY USING THE "DUMP AND PUSH" METHOD ARE NOT COVERED UNDER THE STORMTECH STANDARD
WARRANTY.

CONTACT STORMTECH AT 1-888-892-2694 WITH ANY QUESTIONS ON INSTALLATION REQUIREMENTS OR WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT.

MC-4500 STORMTECH CHAMBER SPECIFICATIONS
1. CHAMBERS SHALL BE STORMTECH MC-4500.

2. CHAMBERS SHALL BE ARCH-SHAPED AND SHALL BE MANUFACTURED FROM VIRGIN, IMPACT-MODIFIED POLYPROPYLENE
COPOLYMERS.

3. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418-16a, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP)
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 60x101.

4. CHAMBER ROWS SHALL PROVIDE CONTINUOUS, UNOBSTRUCTED INTERNAL SPACE WITH NO INTERNAL SUPPORTS THAT WOULD
IMPEDE FLOW OR LIMIT ACCESS FOR INSPECTION.

5. THE STRUCTURAL DESIGN OF THE CHAMBERS, THE STRUCTURAL BACKFILL, AND THE INSTALLATION REQUIREMENTS SHALL ENSURE
THAT THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, SECTION 12.12, ARE MET FOR: 1)
LONG-DURATION DEAD LOADS AND 2) SHORT-DURATION LIVE LOADS, BASED ON THE AASHTO DESIGN TRUCK WITH CONSIDERATION
FOR IMPACT AND MULTIPLE VEHICLE PRESENCES.

6. CHAMBERS SHALL BE DESIGNED, TESTED AND ALLOWABLE LOAD CONFIGURATIONS DETERMINED IN ACCORDANCE WITH ASTM F2787,
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
LOAD CONFIGURATIONS SHALL INCLUDE: 1) INSTANTANEOUS (<1 MIN) AASHTO DESIGN TRUCK LIVE LOAD ON MINIMUM COVER 2)
MAXIMUM PERMANENT (75-YR) COVER LOAD AND 3) ALLOWABLE COVER WITH PARKED (1-WEEK)  AASHTO DESIGN TRUCK.

7. REQUIREMENTS FOR HANDLING AND INSTALLATION:
· TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING

STACKING LUGS.
· TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS

THAN 3”.
· TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT AS DEFINED IN

SECTION 6.2.8 OF ASTM F2418 SHALL BE GREATER THAN OR EQUAL TO 500 LBS/IN/IN. AND b) TO RESIST CHAMBER DEFORMATION
DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM
REFLECTIVE GOLD OR YELLOW COLORS.

8. ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. UPON REQUEST BY THE SITE DESIGN
ENGINEER OR OWNER, THE CHAMBER MANUFACTURER SHALL SUBMIT A STRUCTURAL EVALUATION FOR APPROVAL BEFORE
DELIVERING CHAMBERS TO THE PROJECT SITE AS FOLLOWS:
· THE STRUCTURAL EVALUATION SHALL BE SEALED BY A REGISTERED PROFESSIONAL ENGINEER.
· THE STRUCTURAL EVALUATION SHALL DEMONSTRATE THAT THE SAFETY FACTORS ARE GREATER THAN OR EQUAL TO 1.95 FOR

DEAD LOAD AND 1.75 FOR LIVE LOAD, THE MINIMUM REQUIRED BY ASTM F2787 AND BY SECTIONS 3 AND 12.12 OF THE AASHTO
LRFD BRIDGE DESIGN SPECIFICATIONS FOR THERMOPLASTIC PIPE.

· THE TEST DERIVED CREEP MODULUS AS SPECIFIED IN ASTM F2418 SHALL BE USED FOR PERMANENT DEAD LOAD DESIGN
EXCEPT THAT IT SHALL BE THE 75-YEAR MODULUS USED FOR DESIGN.

9. CHAMBERS AND END CAPS SHALL BE PRODUCED AT AN ISO 9001 CERTIFIED MANUFACTURING FACILITY.

©2013 ADS, INC.

PROJECT INFORMATION

ADS SALES REP

PROJECT NO.

ENGINEERED PRODUCT
MANAGER

LANDIN ASSOC HESPERIA SANGHA
HESPERIA, CA
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NOTES
• MANIFOLD SIZE TO BE DETERMINED BY SITE DESIGN ENGINEER. SEE TECH NOTE #6.32 FOR MANIFOLD SIZING GUIDANCE.
• DUE TO THE ADAPTATION OF THIS CHAMBER SYSTEM TO SPECIFIC SITE AND DESIGN CONSTRAINTS, IT MAY BE NECESSARY TO CUT AND COUPLE ADDITIONAL PIPE TO STANDARD MANIFOLD
COMPONENTS IN THE FIELD.
• THE SITE DESIGN ENGINEER MUST REVIEW ELEVATIONS AND IF NECESSARY ADJUST GRADING TO ENSURE THE CHAMBER COVER REQUIREMENTS ARE MET.
• THIS CHAMBER SYSTEM WAS DESIGNED WITHOUT SITE-SPECIFIC INFORMATION ON SOIL CONDITIONS OR BEARING CAPACITY. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR
DETERMINING
THE SUITABILITY OF THE SOIL AND PROVIDING THE BEARING CAPACITY OF THE INSITU SOILS. THE BASE STONE DEPTH MAY BE INCREASED OR DECREASED ONCE THIS INFORMATION IS
PROVIDED.
• NOT FOR CONSTRUCTION: THIS LAYOUT IS FOR DIMENSIONAL PURPOSES ONLY TO PROVE CONCEPT & THE REQUIRED STORAGE VOLUME CAN BE ACHIEVED ON SITE.

CONCEPTUAL ELEVATIONS
MAXIMUM ALLOWABLE GRADE (TOP OF PAVEMENT/UNPAVED): 12.75
MINIMUM ALLOWABLE GRADE (UNPAVED WITH TRAFFIC): 8.25
MINIMUM ALLOWABLE GRADE (UNPAVED NO TRAFFIC): 7.75
MINIMUM ALLOWABLE GRADE (TOP OF RIGID CONCRETE PAVEMENT): 7.75
MINIMUM ALLOWABLE GRADE (BASE OF FLEXIBLE PAVEMENT): 7.75
TOP OF STONE: 6.75
TOP OF MC-4500 CHAMBER: 5.75
24" ISOLATOR ROW PLUS INVERT: 0.94
18" x 18" BOTTOM MANIFOLD INVERT: 0.91
BOTTOM OF MC-4500 CHAMBER: 0.75
BOTTOM OF STONE: 0.00

PROPOSED LAYOUT
55 STORMTECH MC-4500 CHAMBERS
6 STORMTECH MC-4500 END CAPS

12 STONE ABOVE (in)
9 STONE BELOW (in)

40 STONE VOID

10237

INSTALLED SYSTEM VOLUME (CF)
(PERIMETER STONE INCLUDED)
(COVER STONE INCLUDED)
(BASE STONE INCLUDED)

2437 SYSTEM AREA (SF)
233.2 SYSTEM PERIMETER (ft)

*INVERT ABOVE BASE OF CHAMBER

MAX FLOWINVERT*DESCRIPTIONITEM ON
LAYOUTPART TYPE

1.97"18" BOTTOM PARTIAL CUT END CAP, PART#: MC4500IEPP18B / TYP OF ALL 18" BOTTOM
CONNECTIONSAPREFABRICATED END CAP

2.26"24" BOTTOM PARTIAL CUT END CAP, PART#: MC4500IEPP24B / TYP OF ALL 24" BOTTOM
CONNECTIONS AND ISOLATOR PLUS ROWSBPREFABRICATED END CAP

INSTALL FLAMP ON 24" ACCESS PIPE / PART#: MC450024RAMPCFLAMP
1.97"18" x 18" BOTTOM MANIFOLD, ADS N-12DMANIFOLD

11.0 CFS IN(DESIGN BY ENGINEER / PROVIDED BY OTHERS)ECONCRETE STRUCTURE
W/WEIR

ISOLATOR ROW PLUS
(SEE DETAIL)

PLACE MINIMUM 17.50' OF ADSPLUS175 WOVEN GEOTEXTILE OVER BEDDING
STONE AND UNDERNEATH CHAMBER FEET FOR SCOUR PROTECTION AT ALL
CHAMBER INLET ROWS

BED LIMITS

88.07'

28
.5

0'

81.94'

26
.5

0'

20
'

10
'

0

D

A
C
B
E
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ACCEPTABLE FILL MATERIALS: STORMTECH MC-4500 CHAMBER SYSTEMS

PLEASE NOTE:
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE".
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR

COMPACTION REQUIREMENTS.
4. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

NOTES:
1. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418-16a, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 60x101
2. MC-4500 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
3. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH CONSIDERATION

FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.
4. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.
5. REQUIREMENTS FOR HANDLING AND INSTALLATION:

· TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS.
· TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS THAN 3”.
· TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT AS DEFINED IN SECTION 6.2.8 OF ASTM F2418 SHALL BE GREATER THAN OR EQUAL TO 500 LBS/IN/IN.

AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD OR YELLOW COLORS.

MATERIAL LOCATION DESCRIPTION AASHTO  MATERIAL
CLASSIFICATIONS COMPACTION / DENSITY REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS FROM THE TOP OF THE 'C'
LAYER TO THE BOTTOM OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE MAY BE PART OF THE 'D'
LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER ENGINEER'S PLANS.
CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS. N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS. PAVED
INSTALLATIONS MAY HAVE STRINGENT MATERIAL AND

PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C' STARTS FROM THE TOP OF THE
EMBEDMENT STONE ('B' LAYER) TO 24" (600 mm) ABOVE THE TOP OF THE
CHAMBER. NOTE THAT PAVEMENT SUBBASE MAY BE A PART OF THE 'C'
LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% FINES OR
PROCESSED AGGREGATE.

 MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF THIS
LAYER.

AASHTO M145¹
A-1, A-2-4, A-3

OR

AASHTO M43¹
3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89, 9, 10

BEGIN COMPACTIONS AFTER 24" (600 mm) OF MATERIAL OVER
THE CHAMBERS IS REACHED. COMPACT ADDITIONAL LAYERS IN
12" (300 mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR

WELL GRADED MATERIAL AND 95% RELATIVE DENSITY FOR
PROCESSED AGGREGATE MATERIALS.

B
EMBEDMENT STONE: FILL SURROUNDING THE CHAMBERS FROM THE
FOUNDATION STONE ('A' LAYER) TO THE 'C' LAYER ABOVE. CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹

3, 4

A
FOUNDATION STONE: FILL BELOW CHAMBERS FROM THE SUBGRADE UP TO
THE FOOT (BOTTOM) OF THE CHAMBER. CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹

3, 4 PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE.2,3

24"
(600 mm) MIN*

7.0'
(2.1 m)
MAX

12" (300 mm) MIN100" (2540 mm)

12" (300 mm) MIN

12" (300 mm) MIN 9"
(230 mm) MIN

D
C

B

A

*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED
INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,

INCREASE COVER TO 30" (750 mm).

60"
(1525 mm)

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

PERIMETER STONE
(SEE NOTE 4)

EXCAVATION WALL
(CAN BE SLOPED OR VERTICAL)

MC-4500
END CAP SUBGRADE SOILS

(SEE NOTE 3)

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

NO COMPACTION REQUIRED.

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL
AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS
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INSPECTION & MAINTENANCE
STEP 1) INSPECT ISOLATOR ROW PLUS FOR SEDIMENT

A. INSPECTION PORTS (IF PRESENT)
A.1. REMOVE/OPEN LID ON NYLOPLAST INLINE DRAIN
A.2. REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED
A.3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT AND RECORD ON MAINTENANCE LOG
A.4. LOWER A CAMERA INTO ISOLATOR ROW PLUS FOR VISUAL INSPECTION OF SEDIMENT LEVELS (OPTIONAL)
A.5. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

B. ALL ISOLATOR PLUS ROWS
B.1. REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW PLUS
B.2. USING A FLASHLIGHT, INSPECT DOWN THE ISOLATOR ROW PLUS THROUGH OUTLET PIPE

i) MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A CONFINED SPACE ENTRY
ii) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE

B.3. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

STEP 2) CLEAN OUT ISOLATOR ROW PLUS USING THE JETVAC PROCESS
A. A FIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1 m) OR MORE IS PREFERRED
B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN
C. VACUUM STRUCTURE SUMP AS REQUIRED

STEP 3) REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS AND ACTIONS.

STEP 4) INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORMTECH SYSTEM.

NOTES
1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE INSPECTION INTERVAL BASED ON PREVIOUS

OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH WATER ELEVATIONS.

2. CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN INSPECTION SHOWS THAT MAINTENANCE IS NECESSARY.

CATCH BASIN
OR

MANHOLE

MC-4500 ISOLATOR ROW PLUS DETAIL
NTS

STORMTECH HIGHLY RECOMMENDS
FLEXSTORM INSERTS IN ANY UPSTREAM

STRUCTURES WITH OPEN GRATES

COVER PIPE CONNECTION TO END CAP WITH ADS
GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE MC-4500 CHAMBER

OPTIONAL INSPECTION PORT

MC-4500 END CAP

24" (600 mm) HDPE ACCESS PIPE REQUIRED USE
FACTORY PRE-CORED END CAP
PART #: MC4500REPE24BC OR MC4500REPE24BW

ONE LAYER OF ADSPLUS175 WOVEN GEOTEXTILE BETWEEN
FOUNDATION STONE AND CHAMBERS
10.3' (3.1 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

SUMP DEPTH TBD BY
SITE DESIGN ENGINEER

(24" [600 mm] MIN RECOMMENDED)

INSTALL FLAMP ON 24" (600 mm) ACCESS PIPE
PART #: MC450024RAMP
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MC-SERIES END CAP INSERTION DETAIL
NTS

NOTE: MANIFOLD STUB MUST BE LAID HORIZONTAL
FOR A PROPER FIT IN END CAP OPENING.

MANIFOLD HEADER

MANIFOLD STUB

STORMTECH END CAP

MANIFOLD HEADER

MANIFOLD STUB

12" (300 mm)
MIN SEPARATION

12" (300 mm) MIN INSERTION

12" (300 mm)
MIN SEPARATION

12" (300 mm)
MIN INSERTION

MC-4500 TECHNICAL SPECIFICATION
NTS

PART # STUB B C
MC4500IEPP06T 6" (150 mm)

42.54" (1081 mm) ---
MC4500IEPP06B --- 0.86" (22 mm)
MC4500IEPP08T 8" (200 mm)

40.50" (1029 mm) ---
MC4500IEPP08B --- 1.01" (26 mm)
MC4500IEPP10T 10" (250 mm)

38.37" (975 mm) ---
MC4500IEPP10B --- 1.33" (34 mm)
MC4500IEPP12T 12" (300 mm)

35.69" (907 mm) ---
MC4500IEPP12B --- 1.55" (39 mm)
MC4500IEPP15T 15" (375 mm)

32.72" (831 mm) ---
MC4500IEPP15B --- 1.70" (43 mm)
MC4500IEPP18T

18" (450 mm)
29.36" (746 mm) ---

MC4500IEPP18TW
MC4500IEPP18B

--- 1.97" (50 mm)
MC4500IEPP18BW
MC4500IEPP24T

24" (600 mm)
23.05" (585 mm) ---

MC4500IEPP24TW
MC4500IEPP24B

--- 2.26" (57 mm)
MC4500IEPP24BW
MC4500IEPP30BW 30" (750 mm) --- 2.95" (75 mm)
MC4500IEPP36BW 36" (900 mm) --- 3.25" (83 mm)
MC4500IEPP42BW 42" (1050 mm) --- 3.55" (90  mm)

NOTE: ALL DIMENSIONS ARE NOMINAL

NOMINAL CHAMBER SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH) 100.0" X 60.0" X 48.3" (2540 mm X 1524 mm X 1227 mm)
CHAMBER STORAGE 106.5 CUBIC FEET (3.01 m³)
MINIMUM INSTALLED STORAGE* 162.6 CUBIC FEET (4.60 m³)
WEIGHT (NOMINAL) 125.0 lbs. (56.7 kg)

NOMINAL END CAP SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH) 90.0" X 61.0" X 32.8" (2286 mm X 1549 mm X 833 mm)
END CAP STORAGE 39.5 CUBIC FEET (1.12 m³)
MINIMUM INSTALLED STORAGE* 115.3 CUBIC FEET (3.26 m³)
WEIGHT (NOMINAL) 90 lbs. (40.8 kg)

*ASSUMES 12" (305 mm) STONE ABOVE, 9" (229 mm) STONE FOUNDATION AND BETWEEN CHAMBERS,
12" (305 mm) STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE POROSITY.

PARTIAL CUT HOLES AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"
PARTIAL CUT HOLES AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"
END CAPS WITH A PREFABRICATED WELDED STUB END WITH "W"

CUSTOM PARTIAL CUT INVERTS ARE
AVAILABLE UPON REQUEST.
INVENTORIED MANIFOLDS INCLUDE
12-24" (300-600 mm) SIZE ON SIZE
AND 15-48" (375-1200 mm)
ECCENTRIC MANIFOLDS. CUSTOM
INVERT LOCATIONS ON THE MC-4500
END CAP CUT IN THE FIELD ARE NOT
RECOMMENDED FOR PIPE SIZES
GREATER THAN 10" (250 mm). THE
INVERT LOCATION IN COLUMN 'B'
ARE THE HIGHEST POSSIBLE FOR
THE PIPE SIZE.

UPPER JOINT
CORRUGATION

WEB

CREST

CREST
STIFFENING
RIB

VALLEY
STIFFENING RIB

BUILD ROW IN THIS
DIRECTION

LOWER JOINT
 CORRUGATION

FOOT

B

C

52.0"
(1321 mm)

48.3"
(1227 mm)

INSTALLED

60.0"
(1524 mm)

100.0" (2540 mm) 90.0" (2286 mm)

61.0"
(1549 mm)

32.8"
(833 mm)

INSTALLED

38.0"
(965 mm)
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CITY OF HESPERIA, CA BMP DRAWDOWN TIME

DA1 DMA 'A'
Vstorage (ft3) 10237
Infiltration Rate (in/hr) 6.0
Factory of Safety 3.5
Design Infiltration Rate (in/hr) 1.7
Infiltration Surface Area (ft2) 2437
BMP Drawdown Time (Hr) 29.7

Okay

STORMTECH MC-4500 DMA A



Ponding Surface Area (ft2) 811 Gravel Depth, 0.5 min. (ft) 0.0
Ponding Depth, 0.5 min. (ft) 0.5 Gravel Porosity 40%

Soil/Gravel Surface Area (ft2) 811 Retention Volume (ft3) 649
Amended Soil Depth, 1.0 min. (ft) 1.0 DCV (ft3) 9822

Amended Soil Porosity 30% Remaining DCV (ft3) 9173

= INPUT DATA
= CALCULATED DATA

Ponding Surface Area (ft2) 324 Gravel Depth, 0.5 min. (ft) 0.0
Ponding Depth, 0.5 min. (ft) 0.5 Gravel Porosity 40%

Soil/Gravel Surface Area (ft2) 324 Retention Volume (ft3) 259
Amended Soil Depth, 1.0 min. (ft) 1.0 DCV (ft3) 9173

Amended Soil Porosity 30% Remaining DCV (ft3) 8914

= INPUT DATA
= CALCULATED DATA

Ponding Surface Area (ft2) 225 Gravel Depth, 0.5 min. (ft) 0.0
Ponding Depth, 0.5 min. (ft) 0.5 Gravel Porosity 40%

Soil/Gravel Surface Area (ft2) 225 Retention Volume (ft3) 180
Amended Soil Depth, 1.0 min. (ft) 1.0 DCV (ft3) 8914

Amended Soil Porosity 30% Remaining DCV (ft3) 8734

= INPUT DATA
= CALCULATED DATA

* Retention Volume = (Surface Area x Ponding Depth) + (Surface Area x Amended Soil Depth x
Amended Soil Porosity) + (Surface Area x Gravel Depth x Gravel Porosity)

* Retention Volume = (Surface Area x Ponding Depth) + (Surface Area x Amended Soil Depth x
Amended Soil Porosity) + (Surface Area x Gravel Depth x Gravel Porosity)

* Retention Volume = (Surface Area x Ponding Depth) + (Surface Area x Amended Soil Depth x
Amended Soil Porosity) + (Surface Area x Gravel Depth x Gravel Porosity)

RAIN GARDEN #3 - DMA A

RAIN GARDEN #1 - DMA A

RAIN GARDEN #2 - DMA A



Ponding Surface Area (ft2) 580 Gravel Depth, 0.5 min. (ft) 0.0
Ponding Depth, 0.5 min. (ft) 0.5 Gravel Porosity 40%

Soil/Gravel Surface Area (ft2) 580 Retention Volume (ft3) 464
Amended Soil Depth, 1.0 min. (ft) 1.0 DCV (ft3) 8734

Amended Soil Porosity 30% Remaining DCV (ft3) 8270

= INPUT DATA
= CALCULATED DATA

Ponding Surface Area (ft2) 109 Gravel Depth, 0.5 min. (ft) 0.0
Ponding Depth, 0.5 min. (ft) 0.5 Gravel Porosity 40%

Soil/Gravel Surface Area (ft2) 109 Retention Volume (ft3) 87
Amended Soil Depth, 1.0 min. (ft) 1.0 DCV (ft3) 8270

Amended Soil Porosity 30% Remaining DCV (ft3) 8183

= INPUT DATA
= CALCULATED DATA

Ponding Surface Area (ft2) 98 Gravel Depth, 0.5 min. (ft) 0.0
Ponding Depth, 0.5 min. (ft) 0.5 Gravel Porosity 40%

Soil/Gravel Surface Area (ft2) 98 Retention Volume (ft3) 78
Amended Soil Depth, 1.0 min. (ft) 1.0 DCV (ft3) 8183

Amended Soil Porosity 30% Remaining DCV (ft3) 8104

= INPUT DATA
= CALCULATED DATA

RAIN GARDEN #6 - DMA A

* Retention Volume = (Surface Area x Ponding Depth) + (Surface Area x Amended Soil Depth x
Amended Soil Porosity) + (Surface Area x Gravel Depth x Gravel Porosity)

RAIN GARDEN #5 - DMA A

* Retention Volume = (Surface Area x Ponding Depth) + (Surface Area x Amended Soil Depth x
Amended Soil Porosity) + (Surface Area x Gravel Depth x Gravel Porosity)

RAIN GARDEN #4 - DMA A

* Retention Volume = (Surface Area x Ponding Depth) + (Surface Area x Amended Soil Depth x
Amended Soil Porosity) + (Surface Area x Gravel Depth x Gravel Porosity)
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6.4.D – County Education Materials















To report illegal dumping or for more
information on stormwater pollution prevention, call:

1 (800) CLEANUP

FRESH CONCRETE &
MORTAR APPLICATION

Cement wash, sediment, vehicle fluids, dust and hazardous debris from construction sites often
make their way into the San Bernardino County storm drain system and do not get treated before
reaching the Santa Ana River. This pollutes our drinking water and contaminates waterways,
making them unsafe for people and wildlife. Follow these best management practices to prevent
pollution and protect public health.

During Construction
Schedule excavation and grading during dry weather.
Prevent mortar and cement from entering the street
and storm drains by placing erosion controls. Setup
small mixers on tarps or drop cloths, for easy cleanup
of debris. Never bury waste material. Recycle or
dispose of it as hazardous waste.

Cleaning Up
Wash concrete dust onto designated dirt areas, not
down driveways or into the street or storm drains.
Wash out concrete mixers and equipment in specified
washout areas, where water can flow into a
containment pond. Cement washwater can be recycled
by pumping it back into cement mixers for reuse.
Never dispose of cement washout into driveways,
streets, gutters, storm drains or drainage ditches.

Ordering Materials & Recycling Waste
Reduce waste by ordering only the amounts of
materials needed for the job. Use recycled or recyclable
materials whenever possible. When breaking up paving,
recycle the pieces at a crushing company. You can
also recycle broken asphalt, concrete, wood, and
cleared vegetation. Non-recyclable materials should
be taken to a landfill or disposed of as hazardous
waste. Call (909) 386-8401 for recycling and disposal
information.

Storing Materials
Keep construction materials and debris away from the
street, gutter and storm drains. Secure open bags of
cement and cover exposed stockpiles of soil, sand or
gravel and excavated material with plastic sheeting,
protected from rain, wind and runoff.

www.1800cleanup.org



Para reportar actividadas ilegales u obtener
más información de la prevención de contaminación llamar al :

1 (800) CLEANUP

Cemento, grava, asfalto y
liquidos de auto, tierra y
residuos peligrosos de

lugares de concreto fresco por llegar a los drenajes del Condado de San Bernardino y terminando en el Rio
de Santa Ana. Esto contamina el agua que tomamos, haciendola peligorsa para la gente y la vida salvaje.
Sigue estas practicas para prevenir la contaminación y protejer la salud publica.vvvvvvvv

Durante Construcción
Planea las excavaciones durante clima seco. No dejes
que el cemento o la cal lleguen hasta las calles o
drenajes, evita esto con plantas temporales para
detener el desagüe. Cubre las maquinas de mesclar
con alguna garra para que se facilite la limpieza de
residuos. Nunca entierres los desechos. Recicla todos
los desechos peligrosos.

Limpiando
Lava la cal en un area designada, no la eches hacia
la cochera o en la calle. Lava las mescladoras y las
herramientas en un lugar especifico, donde el agua
llegue a un contenedor. El agua de cemento se puede
reciclar volviendola a usar en las mescladoras. Nunca
dejes el agua de cemento que corra hacia las calles,
alcantarillas o drenajes.

Ordenando Materiales & Reciclando
Reduce la cantidad al ordenar el material, solo ordena
lo necesario. Usa materiales recicables cuando sea
posible. Cuando estes rompiendo el pavimento, recicla
los pedasos en la compañia demolidora. Se puede
reciclar el aspfalto, concreto, madera y la vegetacion.
Materiales no reciclados se deverian llevar a lugares
de desechos peligrosos. llama al (909) 386-8401 para
más información.

Almacenando Materiales
Manten materiales de construcción y residuos lejos
de las calles, coladeras y desagües. Manten tapados
los bultos de arena, grava y herramientas para excavar
cuviertos con algun plastico para protejerlos de la
lluvia, el aire y el desagüe.

www.1800cleanup.org

APLICANDO CONCRETO FRESCO



To report illegal dumping or for more information
on stormwater pollution prevention, call:

1 (800) CLEANUP

CONSTRUCTION

Ordering Materials & Recycling Waste
Reduce waste by ordering only the amounts of
materials needed for the job. Use recycled or recyclable
materials whenever possible. You can recycle broken
asphalt, concrete, wood, and cleared vegetation. Non-
recyclable materials should be taken to a landfill or
disposed of as hazardous waste. For recycling and
disposal information, call (909) 386-8401.

Preventing Erosion
Avoid excavation or grading during wet weather.
Plant temporary vegetation or add hydromulch on
slopes where construction is not immediately planned,
and permanent vegetation once excavation and
grading are complete. Construct diversion dikes to
channel runoff to a detention basin and around the
construction site. Channels can be lined with grass
or roughened pavement to reduce runoff velocity.

Cleaning & Preventing Spills
Use a drip pan and funnel when draining or pouring
fluids. Sweep up dry spills, instead of hosing. Be ready
for spills by preparing and using spill containment
and cleanup kits that include safety equipment and
dry cleanup materials such as kitty litter or sawdust.
To report serious spills, call 911.

Maintaining Vehicles & Equipment
Maintain and refuel vehicles and equipment at a
single location on-site, away from the street, gutter
and storm drains. Perform major equipment repairs
and washings off-site. Inspect vehicles and
equipment frequently for leaks, and prevent leaks
 from stored vehicles by draining gas, hydraulic oil,
   transmission, brake and radiator fluids.

Store Materials Safely
Keep construction materials and debris away from
the street, gutter and storm drains. Cover exposed
stockpiles of soil, sand or gravel and excavated
material with plastic sheeting, protected from rain,
wind and runoff.

Cement wash, sediment, vehicle fluids, dust and hazardous debris from construction sites often make their way
into the San Bernardino County storm drain system and do not get treated before reaching the Santa Ana River.
This pollutes our drinking water and contaminates waterways, making them unsafe for people and wildlife.
Follow these best management practices to prevent pollution and protect public health.

www.1800cleanup.org



Para reportar actividadas ilegales u obtener más
información de la prevención de contaminación llamar al :

1 (800) CLEANUP

Ordenando Materiales & Reciclando
Desechos
Reduce la cantidad al ordenar el material, solo ordena
lo necesario. Usa materiales que se puedan reciclar
cuando sea posible. Se puede reciclar el aspfalto,
concreto, madera y la vegetacion. Materiales no reciclados
se deven llevar a lugares de desechos peligrosos. Para
mas información llama al (909) 386-8401.

Previniendo Erosiones
Evita las excavaciones durante lluvia. Planta
vegetacion temporal en colinas donde aun no hay
planes de construccion y planta vegetacion
permanente al terminar las excavaciones.
Construye algunos canales para el desagüe. Estos
pueden ser creados con pasto y cemento para
reducir la velocidad del desagüe.

Limpiando & Previniendo Derrames
Usa siempre un enbudo al vaciar liquidos. Barre los
derrames en ves de lavarlos con la manguera. Mantente
siempre preparado para cualquier derrame, usa siempre
las herramientas de seguridad al igual que materiales
como, tierra para desechos de gato o aserrin. Para
reportar derrames llama al 911.

Almacenando Materiales
Cuidadosamente
Manten materiales de construcción y residuos lejos
de las calles, coladeras y desagües. Manten tapados
los bultos de arena, grava y herramientas para excavar
cuviertos con algun plastico para protejerlos de la
lluvia, el aire y el desagüe.

Cemento, sedimentos, liquidos de auto, polvos y residuos
peligrosos acaban por llegar a los drenajes del Condado
de San Bernardino y terminando en el Rio de Santa Ana.

Esto contamina el agua que tomamos, haciendola peligorsa para la gente y la vida salvaje. Sigue
estas practicas para prevenir la contaminación y protejer la salud publica.

CONSTRUCCIÓN

www.1800cleanup.org

Mantenimiento de Vehiculos &
Herramientas
Has el mantenimiento y carga de vehiculos en el mismo
lugar, lejos de la calle, las alcantarillas y los drenajes.
Inspecciona los vehiculos y el equipo de cualquier
goteadura y preveen goteaduras de autos que no se
usan vasiandoles la gasolina, aceite de transmision,
frenos y liquidos del radiador.



To report illegal dumping or for more information
on stormwater pollution prevention, call:

1 (800) CLEANUP

HOME & GARDEN
Yard waste and household toxics like paints and pesticides often make their way into the San
Bernardino County storm drain system and do not get treated before reaching the Santa Ana River.
This pollutes our drinking water and contaminates waterways, making them unsafe for people and
wildlife. Follow these simple tips to prevent pollution and protect your health.FFFFFFF

www.1800cleanup.org

Disposing of Yard Waste
Recycle leaves, grass clippings and other yard waste,
instead of blowing, sweeping or hosing into the
street. Try grasscycling, leaving grass clippings on
your lawn instead of using a grass catcher. The
clippings act as a natural fertilizer, and because
grass is mostly water, it also irrigates your lawn,
conserving water.

Planting in the Yard
Produce less yard waste and save

water by planting low maintenance,
drought-tolerant trees and shrubs.
Using drip irrigation, soaker hoses
or micro-spray systems for flower
beds and vegetation can also help
reduce your water bill and prevent

runoff.

Use Fertilizers & Pesticides Safely
Fertilizers and pesticides are often carried into
the storm drain system by sprinkler runoff. Try
using organic or non-toxic alternatives. If you
use chemical fertilizers or pesticides, avoid
applying near curbs and driveways and never
apply before a rain.

Use Water Wisely
Cut your water costs and prevent runoff by controlling
the amount of water and direction of sprinklers. The
average lawn needs about an inch of water a week,
including rainfall, or 10 to 20 minutes of watering.
A half-inch per week is enough for fall and spring.
Sprinklers should be on long enough to allow water
to soak into the ground but not so long as to cause
runoff.

Recycle Household Hazardous Waste
Household products like paint, pesticides, solvents
and cleaners are too dangerous to dump and too
toxic to trash. Take them to be recycled at a

convenient household hazardous waste
collection facility. Call (800) CLEANUP

for the facility in your area.



Usando Fertilizantes & Pesticidas
Adecuadamente
Fertilizantes y pesticidas muchas veces terminan en
los drenajes. Usa alternativas que no sean toxicas. Si
tu usas fertilizantes y pesticidas con quimicos, no los
uses cerca de las banquetas y cocheras y nunca los
uses en tiempos de lluvia.

Cembrando en el Jardin
Reduce la basura del jardín y ahorra agua

plantando arboles y plantas de bajo
mantenimiento. Riega moderadamente
con mangueras u otros metodos para
las flores o vegetacion asi reduciras
tu pago del mes y previenes el desagüe.

Disponiendo Desechos del Jardin
Recicla hojas, pasto y otras basuras del jardín en ves
de soplarlas, barrerlas hacia la calle. El pasto sirve
como fertilizante, y como el pasta es la mayoria agua
tambien riega tu jardín, ahorrandote agua.

Reciclando Materiales del Hogar
Peligrosos
Limpiadores del hogar como pintura, pesticidas,
solventes y limpiadores son demasiado toxicos para
tirarlos en la basura. Desechalos en unlugar de colección
de desechos peligrosos. Llama al (800) CLEANUP para
un lugar en tu area.

Usando el Agua Adecuadamente
Reduce el pago del agua y previene el desagüe
controlando la cantidad y direccion de tus regaderas
para el jardin. Solo necesitas regar de 10 a 20 minutos
a la semana. Durante la primavera y otoño es la mitad.
Las regaderas del jardin deverian estar ajustadas a
que rieguen lo suficinete y evitar el desagüe.

Para reportar actividadas ilegales u obtener más
información de la prevención de contaminación llamar al :

1 (800) CLEANUP
www.1800cleanup.org

Basura del jardín y otros toxicos caseros como pintura, pesticidas y otros
mas acaban por llegar a los drenajes del Condado de San Bernardino y
terminando en el Rio de Santa Ana. Esto contamina el agua que tomamos,

haciendola peligorsa para la gente y la vida salvaje. Sigue estas practicas para prevenir la
contaminación y protejer la salud publica.

JARDIN



To report illegal dumping or for more information
on stormwater pollution prevention, call:

1 (800) CLEANUP

HOME REPAIR
& REMODELING

Recycle Household Hazardous Waste
Household cleaners, paint and other home improvement
products like wallpaper and tile adhesives are too toxic
to trash. Recycle them instead, at a convenient
household hazardous waste collection facility. Call
(800) CLEANUP for the facility in your area.

www.1800cleanup.org

Paints, solvents, adhesives and other toxic substances used in home repair and remodeling often make their
way into the San Bernardino County storm drain system and do not get treated before reaching the Santa
Ana River. This pollutes our drinking water and contaminates waterways, making them unsafe for people
and wildlife. Follow these simple tips to prevent pollution and protect your health.

Paint Removal
 Paint stripping residue, chips and dust from marine
paints and paints containing lead or tributyl tin
are hazardous wastes. Sweep them up instead of
hosing into the street and dispose of them safely
                        at a household hazardous waste
                             collection facility.

Painting Cleanup
Avoid cleaning brushes or rinsing paint containers
in the street, gutter or near a storm drain. Clean
water-based paints in the sink. Clean oil-based
paints with thinner, which you can filter and reuse.
Recycle leftover paint at a household hazardous
waste collection facility, save it for touch ups or
give it to someone who can use it, like a theatre
group, school, city or community organization.

Construction Projects
Keep construction debris away from the street,
gutter and storm drains. Schedule grading and
excavation projects for dry weather. Cover
excavated material and stockpiles of soil, sand or
gravel, protected from rain, wind and runoff. Prevent
erosion by planting fast-growing annual and
perennial grass, which can shield and bind soil.

Landscaping & Gardening
Avoid applying fertilizers or pesticide near curbs
and driveways, and store covered, protected from
rain, wind and runoff. Try using organic or non-
toxic alternatives. Reduce runoff and lower your
water bill by using drip irrigation, soaker hoses
or micro-spray systems. Recycle leaves instead
of blowing, sweeping or raking them into the
street, gutter or storm drain.

Concrete and Masonry
Store bags of cement and plaster away from gutters
and storm drains, and cover them to protect against
rain, wind and runoff. Sweep or scoop up cement
washout or concrete dust instead of hosing into
driveways, streets, gutters or storm drains.



Para reportar actividadas ilegales u obtener más
información de la prevención de contaminación llamar al :

1 (800) CLEANUP

Pintura, solventes y otros quimicos peligrosos que
se usan al las mejoras del hogar acaban por llegar
a los drenajes del Condado de San Bernardino y

terminando en el Rio de Santa Ana. Esto contamina el agua que tomamos, haciendola peligorsa para la
gente y la vida salvaje. Sigue estas practicas para prevenir la contaminación y protejer la salud publica.

MEJORAS DEL HOGAR

www.1800cleanup.org

Removiendo Pintura
Residuos de pintura, polvo de pintura y pinturas
que contienen plomo son peligrosas. Barrelos en
ves de lavarlos con la manguera y desechalos en
unlugar de colección de desechos peligrosos. Llama
al (800) CLEANUP para un lugar en tu area.

Concreto & Albañilería
Almacena bolsas de cemento y pegaduras lejos de
las coladeras y alcantarillas, y cubrelos para
protejerlos de la lluvia, viento y desagües. Barre o
recoje el cemento o concreto en ves de lavarlos con la
manguera hacia la cochera, calles o drenajes.

Limpiando Pintura
Nunca laves las brochas ni los contenedores de
pintura en la calle, coladeras o desagües. Las de
pintura de agua limpialas en el labavo y las de
pintura de aceite con thiner, y vuelvelas a guardar
en un frasco, para un uso futuro. Envuelve los
residuos de pintura en un periodico y tiralos a la
basura.

Proyectos de Construcción
No dejes que los residuos de la construcción
terminen en la calle, coladeras o desagües. Planea
tus excavaciónes durante el clima seco. Cuvre tus
materiales y tus bultos de tierra, arena, grava para
protejerlos de la lluvia, el aire y el desagües. Planta
pasto o plantas para evirtar las erosiones, estas
pueden detener el derrame.

Jardineria
Evita usar los fertilizantes o pesticidas cerca de
la banqueta o cocheras, y tapalos bien para
protejerlas de la lluvia, el aire y el desagües. Usa
productos no toxicos u organicos. Reduce tu pago
del agua usando otros tipos de erosiones. Recicla
las hojas en ves de soplarlas o barrerlas asia la
calle, coladeras o alcantarillas.

Reciclando Materiales del Hogar
Peligrosos
Limpiadores del hogar, pintura y otros productos como
la pegadura para el papel para las paredes y azulejo son
demasiado toxicos para tirarlos a la basura. Desechalos
en un lugar de colección de desechos peligrosos. Llama
al (800) CLEANUP para un lugar en tu area.ffffffffff



To report illegal dumping or for more information
on stormwater pollution prevention, call:

1 (800) CLEANUP

P A I N T I N G
Paints, solvents, adhesives and other toxic chemicals used in painting often make their way into the
San Bernardino County storm drain system and do not get treated before reaching the Santa Ana
River. This pollutes our drinking water and contaminates waterways, making them unsafe for people
and wildlife. Follow these simple tips to prevent pollution and protect our health.

Recycling Paint
Recycle leftover paint at a household hazardous
waste collection facility, save it for touch ups or
give it to someone who can use it, like a theatre
group, school, city or community organization.

Painting Cleanup
Never clean brushes or rinse paint containers in
the street, gutter or near a storm drain. Clean water-
based paints in the sink. Clean oil-based paints with
thinner, which can be reused by putting it in a jar
to settle out the paint particles and then pouring
off the clear liquid for future use. Wrap dried paint
residue in newspaper and dispose of it in the trash.

Exterior Paint
Removal
When stripping or cleaning
building exteriors with high-
pressure water, block nearby
storm drains and divert
washwater onto a designated
dirt area. Ask your local
wastewater treatment
authority if you can collect
building cleaning water and

discharge it to the sewer.

Paint Removal
Sweep up paint stripping residue, chips and dust
instead of hosing into the street and dispose of them
safely at a household hazardous waste collection

facility. Call (800) CLEANUP for
the facility in your area.

www.1800cleanup.org

Water-Based Paints
Use water-based paints whenever possible. They are
less toxic than oil-based paints and easier to clean
up. Look for products labeled “latex” or “cleans with
water.”



Para reportar actividadas ilegales u obtener más
información de la prevención de contaminación llamar al :

1 (800) CLEANUP
www.1800cleanup.org

Reciclando Pintura
Recicla la pintura que sobra en un lugar de colección
de materiales peligrosos, guardala para re-toques
or regalala a alguien que la use, como a un teatro,
a la escuela, una oraganizacion de la ciudad o de
la comunidad.

Limpiando Pintura
Nunca laves las brochas ni los contenedores de
pintura en la calle, coladeras o desagües. Las de
pintura de agua limpialas en el labavo y las de
pintura de aceite con thiner, y vuelvelas a guardar
en un frasco, para un uso futuro. Envuelve los
residuos de pintura en un periodico y tiralos a la
basura.

Removiendo Pintura
en Exteriores
Al despintar o lavar exteriores
de los edificios con agua de
alta presión bloquea los
drenajes cercanos y desvia
el desagüe. Pregunta las
autoridades si puedes
desecharla en las alcantaillas.

Pintura, solventes y otros quimicos peligrosos que se usan al pintar acaban
por llegar a los drenajes del Condado de San Bernardino y terminando en
el Rio de Santa Ana. Esto contamina el agua que tomamos, haciendola

peligorsa para la gente y la vida salvaje. Sigue estas practicas para prevenir la contaminación y
protejer la salud publica.

Removiendo Pintura
Residuos de pintura, polvo de pintura y pinturas
que contienen plomo son peligrosas. Barrelos
en ves de lavarlos con la manguera y desechalos

en unlugar de colección de
desechos  pe l i g rosos .
Llama al (800) CLEANUP
para un lugar en tu area.

Pinturas de Agua
Usa pinturas de agua cuando sea posible. Son menos
toxicas que las pinturas de aceite y mas faciles para
limpiar. Busca los productos “latex” or “cleans with
water”.

PINTURA



Item: Fertilizer bill insert  Actual size: 3.625” x 8.5”  Advertiser: San Bernardino County Storm Water Program
Agency: Industrial Strength Advertising  Date: 8/29/03

English side Spanish side

Water that runs off your lawn and garden can carry
fertilizer into the San Bernardino County storm drain

system, and it does not get treated before reaching the
Santa Ana River. This pollutes our drinking water and

contaminates waterways, making them unsafe for people
and wildlife. Follow these simple tips to prevent pollution

and protect your health.

Read the product label and follow the directions carefully, using only
as directed.
Avoid applying near driveways or gutters.
Never apply fertilizer before a rain.
Store fertilizers and chemicals in a covered area and in sealed,
waterproof containers.
Take unwanted lawn or garden chemicals
to a household hazardous waste
collection facility. Call (800) 253-2687
for the location of your city’s facility.
Use non-toxic products for your garden
and lawn whenever possible.

1 (800) CLEANUP
w w w . 1 8 0 0 c l e a n u p . o r g

To report illegal dumping or for more information
on Stormwater pollution prevention, call:

Fertilizer Tips to
Prevent Pollution

Consejos de Prevención
Para la Contaminación

de Fertilizantes.

1 (800) CLEANUP
w w w . 1 8 0 0 c l e a n u p . o r g

Para reportar actividadas ilegales u obtener más información
de la prevención de contaminación llamar al:

Leer las etiquetas del producto y seguir las instrucciones
cuidadosamente, usarlas tal como se indica.
Evita aplicarlos cerca de la cocheras o las alcantarillas.
Nunca aplicar el fertilizante antes de llover.
Guarda los fertilizantes y otros quimicos en un lugar cuvierto y
en contenedores contra agua.
Desechalos en unlugar de colección de desechos peligrosos. Llama
al (800) 253-2687 para información
de un centro cerca a ti.
Trata de usar productos no-toxicos
para tu jardín cada vez que sea posible.

El desagüe del jardín puede llevar fertilizantes que acaben
por llegar a los drenajes del Condado de San Bernardino
y terminando en el Rio de Santa Ana. Esto contamina el
agua que tomamos, haciendola peligorsa para la gente y

la vida salvaje. Sigue estas practicas para prevenir la
contaminación y protejer la salud publica.



Item: Paint bill insert  Actual size: 3.625” x 8.5”  Advertiser: San Bernardino County Storm Water Program
Agency: Industrial Strength Advertising  Date: 8/29/03

English side Spanish side

Consejos de Prevención
Para la Contaminación

de Pintura.

1 (800) CLEANUP
w w w . 1 8 0 0 c l e a n u p . o r g

Para reportar actividadas ilegales u obtener más información
de la prevención de contaminación llamar al:

Lavar las brochas de pintura o arrojar agua sucia en el
desagüe acaba por llegar a los drenajes del Condado de

San Bernardino y terminando en el Rio de Santa Ana.  Esto
contamina el agua que tomamos, haciendola peligorsa para
la gente y la vida salvaje. Sigue estas practicas para prevenir

la contaminación y protejer la salud publica.

Usa pinturas de agua cuando sea
posible. Son menos toxicas que las
pinturas de aceite y mas faciles para
limpiar. Busca los productos “latex” or
“cleans with water”.
Nunca laves las brochas ni los
contenedores de pintura en la calle,
coladeras o desagües. Las de pintura
de agua limpialas en el labavo y las de
pintura de aceite con thiner.
Recicla la pintura que sobra en un lugar
de colección de materiales peligrosos.
Llama al (800) 253-2687 para
información de un centro cerca a ti.

Washing a paint brush or dumping rinse water in the gutter
allows toxic chemicals to flow into the San Bernardino
County storm drain system, and they do not get treated
before reaching the Santa Ana River. This pollutes our

drinking water and contaminates waterways, making them
unsafe for people and wildlife. Follow these simple tips to

prevent pollution and protect your health.

1 (800) CLEANUP
w w w . 1 8 0 0 c l e a n u p . o r g

To report illegal dumping or for more information
on Stormwater pollution prevention, call:

Use water-based paints whenever
possible. They are less toxic than oil-
based paints and easier to clean up.
Look for products labeled “latex” or
“cleans with water.”
Don’t clean brushes or rinse paint
containers in the street, gutter or near
a storm drain. Clean water-based
paints in the sink and oil-based paints
with thinner.
Recycle leftover paint at a household
hazardous waste collection facility.
Call (800) 253-2687 for the location
of your city’s facility.

Paint Tips to
Prevent Pollution



Item: Pesticide bill insert  Actual size: 3.625” x 8.5”  Advertiser: San Bernardino County Storm Water Program
Agency: Industrial Strength Advertising  Date: 8/29/03

English side Spanish side

Consejos de Prevención
Para la Contaminación

de Pesticidas.

1 (800) CLEANUP
w w w . 1 8 0 0 c l e a n u p . o r g

Para reportar actividadas ilegales u obtener más información
de la prevención de contaminación llamar al:

El desagüe del jardín puede llevar pesticidas que acaben
por llegar a los drenajes del Condado de San Bernardino
y terminando en el Rio de Santa Ana.  Esto contamina
el agua que tomamos, haciendola peligorsa para la gente
y la vida salvaje.  Sigue estas practicas para prevenir

la contaminación y protejer la salud publica.

Leer las etiquetas del producto y seguir
las instrucciones cuidadosamente,
usarlas tal como se indica.
Apliqua solo parte por parte, no en
areas grandes.
No aplique los pesticidas antes de que
llueva.
Trata de usar productos no-toxicos
para tu jardín cada vez que sea posible.
Desechalos en unlugar de colección de
desechos peligrosos. Llama al
(800) 253-2687 para información de
un centro cerca a ti.

Water that runs off your lawn and garden can carry
pesticide into the San Bernardino County storm drain

system, and it does not get treated before reaching the
Santa Ana River. This pollutes our drinking water and

contaminates waterways, making them unsafe for people
and wildlife. Follow these simple tips to prevent pollution

and protect your health.

1 (800) CLEANUP
w w w . 1 8 0 0 c l e a n u p . o r g

To report illegal dumping or for more information
on Stormwater pollution prevention, call:

Read the product label and follow the
directions carefully, using only as
directed.
Spot apply rather than blanketing an
  entire area.
Don’t apply pesticide before a rain.
Use non-toxic products for your garden
and lawn whenever possible.
Take unwanted lawn or garden
chemicals to a household hazardous
waste collection facility. Call
(800) 253-2687 for the location of your
city’s facility.

Pesticide Tips to
Prevent Pollution
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6.4.E – HCOC Information
*TO BE COMPLETED DURING FINAL WQMP*



WQMP Project Report

County of San Bernardino Stormwater Program

Santa Ana River Watershed Geodatabase

Tuesday, March 02, 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): 306437110, 306437112
Project Site Acreage: 9.268
HCOC Exempt Area: No
Closest Receiving Waters:
(Applicant to verify based on local drainage facilities and topography.)

System Number - 
Facility Name - Oro Grande Wash
Owner - SBCFCD

Closest channel segment’s susceptibility to 
Hydromodification: EHM

Highest downstream hydromodification 
susceptibility: NULL

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? No
Are there unlined downstream 
waterbodies? No

Project Site Onsite Soil Group(s): A
Environmentally Sensitive Areas within 
200':

DESERT TORTOISE HABITAT CAT 3,DESERT 
TORTOISE HABITAT CAT 2

Groundwater Depth (FT): No data available
Parcels with potential septic tanks within 
1000': Yes

Known Groundwater Contamination Plumes 
within 1000': No

Studies and Reports Related to Project Site:

Page 1 of 1San Bernardino - WAP Report

3/2/2021http://permitrack.sbcounty.gov/wap_report/report.asp?septic=Yes&SECAREA=DESERT T...



FT2 AC % COMPOSITE CN VALUE DESCRIPTION
AT= 190696 4.378 ---

APERV= 190696 4.378 100.00%
AIMP= 0 0.000 0.00%

AT= 190696 4.378 ---
APERV= 190696 4.378 100.00%
AIMP= 0 0.000 0.00%

AT= 175933 4.039 ---
APERV= 30325 0.696 17.24%
AIMP= 145608 3.343 82.76%

AT= 175933 4.039 ---
APERV= 30325 0.696 17.24%
AIMP= 145608 3.343 82.76%

CN VALUES USED: COMMERCIAL LANDSCAPING (32), BARREN (78) AND BLDG/PCC/AC PAVEMENT (98). THIS
SITE IS CLASSIFIED AS HYDROLOGIC SOIL GROUP A.

SANGHA HESPERIA PWQMP - DMAs

CHAPARRAL, NARROWLEAF
(CHAMISE AND REDSHANK)DMA A 78

78
EXISTING

CONDITION

COMBINATION OF: Building,
LANDSCAPING, PCC and AC

COMBINATION OF:
LANDSCAPING, PCC and AC

CHAPARRAL, NARROWLEAF
(CHAMISE AND REDSHANK)

DMA A 87

87
PROPOSED
CONDITION
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