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San Bernardino County and the incorporated cities of San Bernardino County within the Santa Ana Region.
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Section 1 Discretionary Permit(s)
Form 1-1 Project Information

Project Name Majestic Chino Heritage

Project Owner Contact Name: John Burroughs

Mailing
Address:

13191 Crossroads Pkwy N.
City of Industry, CA 91746

E-mail
Address:

jburroughs@commercelp.com Telephone:   562-948-4380

Permit/Application Number(s): PL 18-0119 Tract/Parcel Map Number(s):   PM 20071

Additional Information/
Comments:

This project contemplates raising the proposed buildings to 1 foot above the anticipated
flood elevation for the Prado Dam backwater elevation of 566.  This will be accomplished by
borrowing soils from other sites within the backwater area to maintain dam capacity.

Description of Project:

Construction of 2 speculative logistics type industrial buildings totaling 2,082,725 square
feet. The site will have trailer and automobile parking and drive aisles, truck docks, trash
enclosures, and other improvements typical of this type of development.  The design also
includes a bio-retention basin located on the southerly side of the site that will be used to
treat storm water flows and to attenuate peak storm event flow rates.

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

Site design will include all WQMP BMPs typical of this type of development including a
centrally located storm water treatment BMP which is the bio-retention basin along the
southerly PL.  The basin will be designed as a “Bioretention Facility” as which will incorporate
vegetative cover & select fill bottom material and sub-drain arrays to treat the required
design volume, and to draw down the design capture volume within the requisite
timeframes.
The bio-retention option is being utilized in this case due to the fact that the existing soils
are not conducive to infiltration BMPs.  Soil Service maps indicate the Soil is Type C, and
onsite percolation testing indicates less than acceptable rates for using infiltration.

HCOC issues will be mitigated by the proposed Detention / Water Quality Basin located on
the southerly end of the site.
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Section 2 Project Description
2.1 Project Information
This section of the WQMP should provide the information listed below. The information provided for
Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site design and LID
BMPs and other anticipated water quality features that impact site planning. Final Project WQMP must
specifically identify all BMP incorporated into the final site design and provide other detailed information as
described herein.

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

Form 2.1-1  Description of Proposed Project
1

Development Category (Select all that apply):

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

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

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

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

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

  Developments of 2,500 ft2

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

  Parking lots of 5,000 ft2

or more exposed to storm
water

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

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

2
Project Area (ft2): 4,222,530 3

Number of Dwelling Units: 0 4
 SIC Code: 1542

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

BMPs to address runoff at time of completion.

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

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

Form 2.2-1 Property Ownership/Management

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

This project is being developed by Majestic Realty under an agreement with Orange County Flood Control District. Once the facility
is constructed and operational, Majestic Management Company will perform the long-term routine maintenance functions for the
site and the WQMP facilities.  While Majestic is not the land owner, they will operate the Site for the term of the agreement.
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2.3 Potential Stormwater Pollutants
Determine and describe expected stormwater pollutants of concern based on land uses and site activities (refer
to Table 3-3 in the TGD for WQMP).

Form 2.3-1 Pollutants of Concern

Pollutant
Please check:

E=Expected, N=Not
Expected

Additional Information and Comments

Pathogens (Bacterial / Virus) E N Parking lots, roofs, landscaping

Nutrients - Phosphorous E N Landscape fertilizers

Nutrients - Nitrogen E N Landscape fertilizers

Noxious Aquatic Plants E N

Sediment E N Landscaping, roof, parking lots

Metals E N Brake Dust

Oil and Grease E N Parking lots, truck docks

Trash/Debris E N Truck docks, parking lots, roofs

Pesticides / Herbicides E N Landscape maintenance

Organic Compounds E N

Other: E N

Other: E N

Other: E N

Other: E N

Other: E N



Water Quality Management Plan (WQMP)

2-4

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

Form 2.4-1 Water Quality Credits
1

Project Types that Qualify for Water Quality Credits: Select all that apply

Redevelopment projects that
reduce the overall impervious
footprint of the project site.
[Credit = % impervious reduced]

Higher density
development projects

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

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

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

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

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

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

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

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

Description of Water Quality
Credit Eligibility (if applicable)
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Section 3 Site and Watershed Description
Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect
flow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAs) is conveyed
to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example.
Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one
drainage area for stormwater management, then complete additional versions of
these forms for each DA / outlet.

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

Latitude  33.9573 Longitude  117.6630
Thomas Bros Map page

1
San Bernardino County climatic region:   Valley   Mountain

2
Does the site have more than one drainage area (DA):  Yes     No If no, proceed to Form 3-2. If yes, then use this form to show a

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

Example only – modify for project specific WQMP using additional form

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

DA1 DMA C flows to
DA1 DMA A

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

DA1 DMA A to Outlet 1
The entire Site other that some minor perimeter landscape areas, is tributary by way of underground
storm drain to the Bio-retention Basin located along the southerly Property Line.

DA1 DMA B to Outlet 1

DA2 to Outlet 2

Outlet 1

DA1 DMA A

DA1 DMA C

DA 1 DMA B

Outlet 2

DA2
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1
For Drainage Area 1’s sub-watershed DMA,
provide the following characteristics

DMA A DMA B DMA C DMA D

1
DMA drainage area (ft2) 4,372,990

2
Existing site impervious area (ft2) 122,190

3
 Antecedent moisture condition For desert

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

2

4
 Hydrologic soil group Refer to Watershed

Mapping Tool –
http://permitrack.sbcounty.gov/wap/

C

5
Longest flowpath length (ft) 2820

6
 Longest flowpath slope (ft/ft) 0.005

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

of Hydrology Manual
Poor

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

Mostly poor –
former dairy



Water Quality Management Plan (WQMP)

3-3

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

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

DMA E DMA F DMA G DMA H

1
DMA drainage area (ft2)

2
Existing site impervious area (ft2)

3
 Antecedent moisture condition For desert

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

4
 Hydrologic soil group Refer to Watershed

Mapping Tool –
http://permitrack.sbcounty.gov/wap/

5
Longest flowpath length (ft)

6
 Longest flowpath slope (ft/ft)

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

of Hydrology Manual

8
Pre-developed pervious area condition:

Based on the extent of wet season vegetated cover
good >75%; Fair 50-75%; Poor  <50% Attach photos
of site to support rating



Water Quality Management Plan (WQMP)

3-4

Form 3-3 Watershed Description for Drainage Area
Receiving waters
Refer to Watershed Mapping Tool -
http://permitrack.sbcounty.gov/wap/
See ‘Drainage Facilities” link at this website

Chino Creek Reaches 1A & 1 B
Santa Ana River - Reach 3

Applicable TMDLs
Refer to Local Implementation Plan

Indicator Bactria TMDL for Chino Creek Reaches 1A & 1 B
Nitrate for Santa Ana River - Reach 3

303(d) listed impairments
Refer to Local Implementation Plan and Watershed
Mapping Tool –
http://permitrack.sbcounty.gov/wap/ and State
Water Resources Control Board website –
http://www.waterboards.ca.gov/santaana/water_iss
ues/programs/tmdl/index.shtml

Chino Creek Reach 1A – Indicator Bacteria, Nutrients
Chino Creek Reach 1B - Indicator Bacteria, COD, Nutrients

Santa Ana River Reach 3 - Copper Indicator, Bacteria and Lead

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

None

Unlined Downstream Water Bodies
Refer to Watershed Mapping Tool –
http://permitrack.sbcounty.gov/wap/

Chino Creek Reaches 1 A & B

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

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

  No

Watershed–based BMP included in a RWQCB
approved WAP

  Yes Attach verification of regional BMP evaluation criteria in WAP
•  More Effective than On-site LID
•  Remaining Capacity for Project DCV
•  Upstream of any Water of the US
•  Operational at Project Completion
•  Long-Term Maintenance Plan

 No
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Section 4 Best Management Practices (BMP)

4.1 Source Control BMP

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

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

Identifier Name
Check One

Describe BMP Implementation OR,
if not applicable, state reasonIncluded

Not
Applicable

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

OWNER SHALL REVIEW AND IMPLEMENT ALL WATER QUALITY MANAGEMENT PLAN
(WQMP) MAINTENANCE PROCEEDURES AND SHALL BE RESPONSIBLE TO EDUCATE
TENANTS AND ALL FUTURE OCCUPANTS ON BEST MANAGEMENT PRACTICES/GOOD

HOUSE KEEPING IN ACCORDANCE WITH THIS WQMP, UPON OCCUPANCY

N2 Activity Restrictions

OWNER SHALL PREPARE AND ENFORCE ACTIVITY RESTRICTIONS FOR FUTURE
TENTANT/OCCUPANTS TO PROTECT RUNOFF WATER QUALITY, AND SHALL ENFORCE

THESE THROUGH LEASE AGREEMENTS.

N3 Landscape Management BMPs
OWNER/TENANT TO FOLLOW RULES REGARDING PESTICIDE AND FETILIZER USE.  LANDSCAPE

AREAS SHALL BE MANAGED TO PREVENT STORM WATER POLLUTION.

N4 BMP Maintenance

ALL BMPs PROPOSED IN THIS PLACE WILL BE MAINTAINED IN ACCORDANCE WITH THE
OPERATION AND MAINTENANCE SECTION OF THIS WQMP.  SEE SECTION 5 FOR MORE

INFORMATION.

N5
Title 22 CCR Compliance
(How development will comply)

“NOT A PART OF THE PROJECT.” THIS ACTIVITY IS NOT CURRENTLY A PLANNED PART
OF THE DEVELOPMENT. IF THE ACTIVITY SUBSEQUENTLY BECOMES A PLANNED

COMPONENT OF THE PROJECT, THE WQMP WILL BE AMENDED TO INCLUDE
APPROPRIATE BMPS.

N6 Local Water Quality Ordinances
ALL ACTIVITIES AT THE SITE SHALL COMPLY WITH THE CITY OF CHINO’S STORM WATER

ORDINANCE.

N7 Spill Contingency Plan

“NOT A PART OF THE PROJECT.” THIS ACTIVITY IS NOT CURRENTLY A PLANNED PART
OF THE DEVELOPMENT. IF THE ACTIVITY SUBSEQUENTLY BECOMES A PLANNED

COMPONENT OF THE PROJECT, THE WQMP WILL BE AMENDED TO INCLUDE
APPROPRIATE BMPS.

N8 Underground Storage Tank Compliance

“NOT A PART OF THE PROJECT.” THIS ACTIVITY IS NOT CURRENTLY A PLANNED PART
OF THE DEVELOPMENT. IF THE ACTIVITY SUBSEQUENTLY BECOMES A COMPONENT OF

THE PROJECT, THE WQMP WILL BE AMENDED TO INCLUDE APPROPRIATE BMPS.

N9
Hazardous Materials Disclosure
Compliance

“NOT A PART OF THE PROJECT.” THIS ACTIVITY IS NOT CURRENTLY A PLANNED PART
OF THE DEVELOPMENT. IF THE ACTIVITY SUBSEQUENTLY BECOMES A COMPONENT OF

THE PROJECT, THE WQMP WILL BE AMENDED TO INCLUDE APPROPRIATE BMPS.
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Form 4.1-1 Non-Structural Source Control BMPs

Identifier Name
Check One

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

Applicable

N10 Uniform Fire Code Implementation ALL FIRE CODE REQUIREMENTS SHALL BE IMPLEMENTED ON THE PROJECT.

N11 Litter/Debris Control Program

OWNER SHALL HAVE TRASH DUMPSTER MAINTAINED ON A WEEKLY BASIS.
ADDITIONALLY, OWNER WILL IMPLEMENT LITTER CONTROL FOR SUBJECT SITE.

TRASH DUMPSTERS SHALL BE COVERED WITH LIDS AT ALL TIMES AND SITE
DRAINAGE SHALL BE DIRECTED AWAY FROM TRASH ENCLOSURE. TRASH

ENCLOSURE SHALL BE PERMANENTLY COVERED.

N12 Employee Training

OWNER SHALL BE RESPONSIBLE TO SUPERVISE TENANT/OCCUPANTS TO UTILIZE
AN EDUCATION PROGRAM AND TRAIN THEIR EMPLOYEES UPON MOVE-IN AS

WELL AS FUTURE EMPLOYEES & ANNUALLY THEREAFTER

N13 Housekeeping of Loading Docks
PROPOSED CATCH BASINS WILL HAVE FILTER INSERTS, ALL  BASINS WILL
REQUIRE INSPECTION AND MAINTENANCE, PER MANUFACTURER’S REQ

N14 Catch Basin Inspection Program
PROPOSED CATCH BASINS WILL HAVE FILTER INSERTS, ALL  BASINS WILL
REQUIRE INSPECTION AND MAINTENANCE, PER MANUFACTURER’S REQ

N15
Vacuum Sweeping of Private Streets and
Parking Lots

STREET SWEEPING FOR PRIVATE PARKING LOT SHALL BE MAINTAINED ON A BI-
WEEKLY BASIS

N16 Other Non-structural Measures for Public
Agency Projects

NOT A PUBLIC PROJECT

N17 Comply with all other applicable NPDES
permits

ALL APPLICABLE GENERAL NPDES PERMITS FOR THE CONSTRUCTION OF THE SITE OR
THE OPERATION OF THE PROJECT SHALL BE COMPLIED WITH BY THE OWNER AND

FUTURE TENANTS.
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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)

STORM DRAIN SIGNAGE/STENCILING SHALL BE UTILIZED FOR THE ON-SITE
CATCH BASINS WITH THE PHRASE “NO DUMPING-DRAINS TO RIVER.”

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

NO OUTDOOR STORAGE WILL BE ALLOWED AT THIS SITE.

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

OWNER SHALL HAVE TRASH DUMPSTER MAINTAINED ON A WEEKLY BASIS.
ADDITIONALLY, OWNER WILL IMPLEMENT LITTER CONTROL FOR SUBJECT

SITE. TRASH DUMPSTERS SHALL BE COVERED WITH LIDS AT ALL TIMES AND
SITE DRAINAGE SHALL BE DIRECTED AWAY FROM TRASH ENCLOSURES.
TRASH ENCLOSURES SHALL BE PERMANENTLY COVERED WITH A SOLID

ROOF.

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)

EMPLOY RAIN-TRIGGERED SHUTOFF DEVICES; INCORPORATE WEATHER
BASED IRRIGATION CONTROLLERS FOR EACH LANDSCAPE AREA FOR

SPECIFIC WATER REQUIREMENTS.

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

WILL BE INCORPORATED AND MAINTAINED

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

ENERGY DISSIPATION AND EROSION CONTROLS SHALL BE INSTALLED ON
THE SIDE SLOPES OF THE BIO-RETENTION BASIN AND OTHER SLOPES

REQUIRING EROSION CONTROL WITHIN THE PROJECT.

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

DOCKS WILL NOT BE COVERED – BUILDING IS DESIGNED DOCK-HIGH, SO TRUCKS
CAN CONNECT TO BUILDING

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

NOT APPLICABLE TO THIS PROJECT

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

VEHICLE WASHING WILL NOT BE ALLOWED AT THIS SITE THROUGH ACTIVITY
RESTRICTIONS.
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S10
Covered outdoor processing areas (CASQA New
Development BMP Handbook SD-36)

NOT APPLICABLE

Form 4.1-2 Structural Source Control BMPs

Identifier Name
Check One

Describe BMP Implementation OR,
If not applicable, state reasonIncluded

Not
Applicable

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

EQUIPMENT WASHING WILL NOT BE ALLOWED AT THIS SITE THROUGH ACTIVITY
RESTRICTIONS.

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

NOT APPLICABLE

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

ALL SLOPES AT THE PERIMETERS AND WITHIN THE PROJECT WILL BE LANDSCAPED.

S14 Wash water control for food preparation areas NOT APPLICABLE

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

NOT APPLICABLE
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4.1.2 Preventative LID Site Design Practices
Site design practices associated with new LID requirements in the MS4 Permit should be considered in the earliest
phases of a project. Preventative site design practices can result in smaller DCV for LID BMP and hydromodification
control BMP by reducing runoff generation. Describe site design and drainage plan including:

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

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

Minimize impervious areas: Yes     No
Explanation: site attains minimum landscape percentage required by City ordinance.

Maximize natural infiltration capacity: Yes  No
Explanation: Basin bottom and all landscape open to infiltrate to ground

Preserve existing drainage patterns and time of concentration: Yes  No
Explanation: Drainage pattern will remain the same, and time of concentration will increase over the natural condition

Disconnect impervious areas: Yes  No
Explanation: This will be done where possible

Protect existing vegetation and sensitive areas: Yes  No
Explanation: There is no significant existing native vegetation or sensitive areas to protect

Re-vegetate disturbed areas: Yes  No
Explanation: Entire site will be paved or re-landscaped

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes  No
Explanation: Notes will be added to final construction documents to prevent over-compaction of the basin area

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes  No
Explanation: Not feasible on this particular site

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes  No
Explanation: site is almost entirely fill, and as such must be compacted in accordance with geotechnical recommendations.

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

§ A narrative of how site plan incorporates preventive site design practices

§ Include an attached Site Plan layout which shows how preventative site design practices are included in
WQMP
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4.2 Project Performance Criteria
The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based on
performance criteria specified in the MS4 Permit. These targets include runoff volume for water quality control
(referred to as LID design capture volume), and runoff volume, time of concentration, and peak runoff for
protection of any downstream waterbody segments with a HCOC. If the project has more than one
outlet for stormwater runoff, then complete additional versions of these forms for each
DA / outlet.

Methods applied in the following forms include:

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

§ For HCOC pre- and post-development hydrologic calculation, the San Bernardino County Stormwater Program
requires the use of the Rational Method (San Bernardino County Hydrology Manual Section D). Forms 4.2-2
through Form 4.2-5 calculate hydrologic variables including runoff volume, time of concentration, and peak
runoff from the project site pre- and post-development using the Hydrology Manual Rational Method approach.
For projects greater than 640 acres (1.0 mi2), the Rational Method and these forms should not be used. For such
projects, the Unit Hydrograph Method (San Bernardino County Hydrology Manual Section E) shall be applied
for hydrologic calculations for HCOC performance criteria.

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

Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume
(DA 1)

1
Project area DA 1 (ft2):

4,111,065

2
Imperviousness after applying preventative

site design practices (Imp%): 90.7

3
Runoff Coefficient (Rc):  _0.740

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):  0.566 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5
Compute P6, Mean 6-hr Precipitation (inches):  0.84

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

6
Drawdown Rate

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

24-hrs
48-hrs

7
Compute design capture volume, DCV (ft3):  418,027

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 HCOC Assessment (DA 1)

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

If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert results below
(Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County Hydrology Manual)
If “No,” then proceed to Section 4.3 Project Conformance Analysis

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

Pre-developed
1

 550,413
Form 4.2-3 Item 12

2
 30.61

Form 4.2-4 Item 13

3
 61.84

Form 4.2-5 Item 10

Post-developed
4

 555,995
Form 4.2-3 Item 13

5
 43.14

Form 4.2-4 Item 14

6
 79.85

Form 4.2-5 Item 14

Difference
7

 5,582
Item 4 – Item 1

8
 -14.01

Item 2 – Item 5

9
 14.01

Item 6 – Item 3

Difference
(as % of pre-developed)

10
1.0%

Item 7 / Item 1

11
 -45.8%

Item 8 / Item 2

12
22.7%

Item 9 / Item 3
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Form 4.2-3  HCOC 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 Barren

2a Hydrologic Soil Group (HSG) C

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

3887294

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

91 91

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 Commercial

2b Hydrologic Soil Group (HSG) C

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

4111065

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

90

5 Pre-Developed area-weighted CN:  91 7 Pre-developed soil storage capacity, S (in):  0.989
S = (1000 / Item 5) - 10

9 Initial abstraction, Ia (in): 0.20
Ia = 0.2 * Item 7

6 Post-Developed area-weighted CN:  90 8 Post-developed soil storage capacity, S (in): 1.11
S = (1000 / Item 6) - 10

10 Initial abstraction, Ia (in): 0.22
Ia = 0.2 * Item 8

11 Precipitation for 2 yr, 24 hr storm (in):  2.6
Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

12 Pre-developed Volume (ft3): 550,413
Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 9)^2 / ((Item 11 – Item 9 + Item 7)

13 Post-developed Volume (ft3): 555,995
Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 10)^2 / ((Item 11 – Item 10 + Item 8)

14 Volume Reduction needed to meet HCOC Requirement, (ft3): 5,582
VHCOC = (Item 13 * 0.95) – Item 12
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Form 4.2-4 HCOC 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

1957 5679

2
Change in elevation (ft)

14.3 26

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

0.0073 0.0046

4
Land cover

Barren Commercial

5
Initial DMA Time of Concentration

(min) Appendix C-1 of the TGD for WQMP

Se
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n

10

6
Length of conveyance from DMA

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

5679

7
Cross-sectional area of channel (ft2)

9.82

8
Wetted perimeter of channel (ft)

7.85

9
Manning’s roughness of channel (n)

0.013

10
Channel flow velocity (ft/sec)

Vfps = (1.49 / Item 9) * (Item 7/Item 8)^0.67

* (Item 3)^0.5

2.86

11
Travel time to outlet (min)

Tt = Item 6 / (Item 10 * 60)

8.94

12
Total time of concentration (min)

Tc = Item 5 + Item 11

30.61 43.14

13
Pre-developed time of concentration (min): 30.61 Minimum of Item 12 pre-developed DMA

14
Post-developed time of concentration (min): 43.14 Minimum of Item 12 post-developed DMA

15
Additional time of concentration needed to meet HCOC requirement (min): - 14.06 TC-HCOC = (Item 13 * 0.95) – Item 14
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Form 4.2-5 HCOC 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 - 0.6 LOG Form 4.2-4 Item 5 /60)

0.96 0.96

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)

89.24 94.38

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)

1 .1

4
Pervious area infiltration rate (in/hr)

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

0.19 0.2

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)

0.19 .02

6
Peak Flow from DMA (cfs)

Qp =Item 2 * 0.9 * (Item 1 - Item 5)

61.84 79.85

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: 61.84

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

11
 Post-developed Qp at Tc for DMA A: 79.85

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

needed)

15
Peak runoff reduction needed to meet HCOC Requirement (cfs): 14.01 Qp-HCOC = (Item 14 * 0.95) – Item 10
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4.3 Project Conformance Analysis
Complete the following forms for each project site DA to document that the proposed LID BMPs conform to the
project DCV developed to meet performance criteria specified in the MS4 Permit (WQMP Template Section
4.2). For the LID DCV, the forms are ordered according to hierarchy of BMP selection as required by the MS4
Permit (see Section 5.3.1 in the TGD for WQMP). The forms compute the following for on-site LID BMP:

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

§ Retention and Infiltration (Form 4.3-3)

§ Harvested and Use (Form 4.3-4) or

§ Biotreatment (Form 4.3-5).

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

The first step in the analysis, using Section 5.3.2.1 of the TGD for WQMP, is to complete Forms 4.3-1 and 4.3-3)
to determine if retention and infiltration BMPs are infeasible for the project. For each feasibility criterion in
Form 4.3-1, if the answer is “Yes,” provide all study findings that includes relevant calculations, maps, data
sources, etc. used to make the determination of infeasibility.

Next, complete Forms 4.3-2 and 4.3-4 to determine the feasibility of applicable HSC and harvest and use BMPs,
and, if their implementation is feasible, the extent of mitigation of the DCV.

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

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

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

would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

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

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

If Yes, Provide basis: (attach)
5 Is the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr (accounting for
soil amendments)?                                                                                                                                                                            Yes  No

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

If Yes, Provide basis: (attach)

7 Any answer from Item 1 through Item 3 is “Yes”: Yes No
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 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, Hydrologic Source Control BMP.
If no, then proceed to Item 9, below.
9 All answers to Item 1 through Item 6 are “No”:
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
Proceed to Form 4.3-2, Hydrologic Source Control BMP.
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4.3.1 Site Design Hydrologic Source Control BMP
Section XI.E. of the Permit emphasizes the use of LID preventative measures; and the use of LID HSC BMPs
reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all applicable HSC
shall be provided except where they are mutually exclusive with each other, or with other BMPs. Mutual
exclusivity may result from overlapping BMP footprints such that either would be potentially feasible by itself,
but both could not be implemented. Please note that while there are no numeric standards regarding the use of
HSC, if a project cannot feasibly meet BMP sizing requirements or cannot fully address HCOCs, feasibility of all
applicable HSC must be part of demonstrating that the BMP system has been designed to retain the maximum
feasible portion of the DCV. Complete Form 4.3-2 to identify and calculate estimated retention volume from
implementing site design HSC BMP. Refer to Section 5.4.1 in the TGD for more detailed guidance.

Form 4.3-2  Site Design Hydrologic Source Control 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):      Vretention =Sum of Item 4 for all BMPs

6
Implementation of Localized On-lot Infiltration BMPs (e.g.

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

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

7
Ponding surface area (ft2)

8
Ponding depth (ft)

9
Surface area of amended soil/gravel (ft2)

10
Average depth of amended soil/gravel (ft)

11
Average porosity of amended soil/gravel

12
Retention volume achieved from on-lot infiltration (ft3)

Vretention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11)

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

14
Implementation of evapotranspiration BMP (green,

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

DA      DMA
BMP Type

DA      DMA
BMP Type

DA DMA
BMP Type

(Use additional forms
for more BMPs)

15
Rooftop area planned for ET BMP (ft2)

16
Average wet season ET demand (in/day)

Use local values, typical ~ 0.1

17
Daily ET demand (ft3/day)

Item 15 * (Item 16 / 12)

18
Drawdown time (hrs)

Copy Item 6 in Form 4.2-1

19
Retention Volume (ft3)

Vretention = Item 17 * (Item 18 / 24)

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

21
Implementation of Street Trees:   Yes      No

If yes, complete Items 22-25.  If no, proceed to Item 26

DA      DMA
BMP Type

DA      DMA
BMP Type

DA DMA
BMP Type

(Use additional forms
for more BMPs)

22
Number of Street Trees

23
Average canopy cover over impervious area (ft2)

24
Runoff volume retention from street trees (ft3)

Vretention = Item 22 * Item 23 * (0.05/12) assume runoff retention of
0.05 inches

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

26
Implementation of residential rain barrel/cisterns: Yes

No  If yes, complete Items 27-29; If no, proceed to Item 30

DA      DMA
BMP Type

DA      DMA
BMP Type

DA DMA
BMP Type

(Use additional forms
for more BMPs)

27
Number of rain barrels/cisterns

28
Runoff volume retention from rain barrels/cisterns  (ft3)

Vretention = Item 27 * 3

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

30
Total Retention Volume from Site Design Hydrologic Source Control BMPs: Sum of Items 5, 13, 20, 25 and 29
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4.3.2 Infiltration BMPs

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

If site constraints limit the use of BMPs to a single type and implementation of retention and infiltration BMPs
mitigate no more than 40% of the DCV, then they are considered infeasible and the Project Proponent may
evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.5.1 of the TGD for WQMP)

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

.
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Form 4.3-3 Infiltration LID BMP - including underground BMPs (DA 1)
1

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

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

DA      DMA
BMP Type

DA      DMA
BMP Type

DA DMA
BMP Type

(Use additional forms
for more BMPs)

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

3
Infiltration safety factor  See TGD Section 5.4.2 and Appendix D

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

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

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

for WQMP for BMP design details

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

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

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

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

10
Amended soil porosity

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

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

12
Gravel porosity

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

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

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

17
 Fraction of DCV achieved with infiltration BMP:      % 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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4.3.3 Harvest and Use BMP
Harvest and use BMP may be considered if the full LID DCV cannot be met by maximizing infiltration BMPs.
Use Form 4.3-4 to compute on-site retention of runoff from proposed harvest and use BMPs.

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

Form 4.3-4 Harvest and Use BMPs (DA 1)
1

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

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

DA      DMA
BMP Type

DA      DMA
BMP Type

DA DMA
BMP Type

(Use additional forms
for more BMPs)

2
Describe cistern or runoff detention facility

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

cistern

4
Landscaped area planned for use of harvested stormwater

(ft2)
5

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

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

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

8
Retention Volume (ft3)

Vretention = Minimum of (Item 3) or (Item 6 * (Item 7 / 24))

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

10
Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest & use BMPs? Yes  No

If yes, demonstrate conformance using Form 4.3-10.  If no, then re-evaluate combinations of all LID BMP and optimize their implementation
such that the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot
be mitigated after this optimization process, proceed to Section 4.3.4.



Water Quality Management Plan (WQMP)

4-19

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

Use Form 4.3-5 to summarize the potential for volume based and/or flow based biotreatment options to
biotreat the remaining unmet LID DCV w. Biotreatment computations are included as follows:

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

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

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

Form 4.3-5 Selection and Evaluation of Biotreatment BMP (DA 1)
1

Remaining LID DCV not met by site design HSC,
infiltration, or harvest and use BMP for potential
biotreatment (ft3):  418,027   Form 4.2-1 Item 7 - Form 4.3-
2 Item 30 – Form 4.3-3 Item 16- Form 4.3-4 Item 9

List pollutants of concern Copy from Form 2.3-1.
See Form 2.3-1

2
Biotreatment BMP Selected

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

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

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

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

 Vegetated swale
Vegetated filter strip
 Proprietary biotreatment

3
Volume biotreated in volume based

biotreatment BMP (ft3):  413,050 Form
4.3-6 Item 15 + Form 4.3-7 Item 13

4
Compute remaining LID DCV with

implementation of volume based biotreatment
BMP (ft3):  0 Item 1 – Item 3

5
Remaining fraction of LID DCV for

sizing flow based biotreatment BMP:
0% Item 4  / Item 1

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

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

7
Metrics for MEP determination:
·

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

TGD for WQMP for the proposed category of development: If maximized on-site retention BMPs is feasible for partial capture,
then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed
minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP.
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Form 4.3-6 Volume Based Biotreatment (DA 1) –
Bioretention and Planter Boxes with Underdrains

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

DA 1  DMA
BMP Type Bio-

Retention

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

See Table 5.5

2
Amended soil infiltration rate Typical ~ 5.0 8

3
Amended soil infiltration safety factor Typical ~ 2.0 2

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

Item 3

4

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

48

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

for reference to BMP design details

11.5

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

Item 6

11

8
Amended soil surface area (ft2) 75,898

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

reference to BMP design details

3

10
Amended soil porosity, n 0.4

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

to BMP design details

0

12
Gravel porosity, n 0

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

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

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

436,.416

15
Total biotreated  volume from bioretention and/or planter box  with underdrains BMP:  436,416

Sum of Item 14 for all volume-based BMPs included in this form
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Form 4.3-7 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 4.3-8 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 4.3-9 to demonstrate how on-site LID DCV is met with proposed site design hydrologic source
control, infiltration, harvest and use, and/or biotreatment BMP. The bottom line of the form is used to describe
the basis for infeasibility determination for on-site LID BMP to achieve full LID DCV, and provides methods for
computing remaining volume to be addressed in an alternative compliance plan. If the project has more than
one outlet, then complete additional versions of this form for each outlet.

Form 4.3-9 Conformance Summary and Alternative
Compliance Volume Estimate (DA 1)

1
Total LID DCV for the Project DA-1 (ft3): 418,027 Copy Item 7 in Form 4.2-1

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

3
On-site retention with LID infiltration BMP (ft3): 0  Copy Item 16 in Form 4.3-3

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

5
On-site biotreatment with volume based biotreatment BMP (ft3): 418,027   Copy Item 3 in Form 4.3-5

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

7
LID BMP performance criteria are achieved if answer to any of the following is “Yes”:

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

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

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

8
If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative

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

· Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV
capture:
Checked yes for Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits
and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 - Form 2.4-1 Item 2)%

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



Water Quality Management Plan (WQMP)

4-24

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

Form 4.3-10 Hydromodification Control BMPs (DA 1)
1

Volume reduction needed for HCOC
performance criteria (ft3):  -22,217
(Form 4.2-2 Item 4 * 0.95) – Form 4.2-2 Item 1

2
On-site retention with site design hydrologic source control, infiltration, and

harvest and use LID BMP (ft3): 0 Sum of Form 4.3-9 Items 2, 3, and 4 Evaluate option
to increase implementation of on-site retention in Forms 4.3-2, 4.3-3, and 4.3-4 in excess
of LID DCV toward achieving HCOC volume reduction

3
Remaining volume for HCOC

volume capture (ft3): -22,217 Item 1 –
Item 2

4
Volume capture provided by incorporating additional on-site or off-site retention BMPs

(ft3): 418,027 Existing downstream BMP may be used to demonstrate additional volume capture
(if so, attach to this WQMP a hydrologic analysis showing how the additional volume would be
retained during a 2-yr storm event for the regional watershed)

5
If Item 4 is less than Item 3, incorporate in-stream controls on downstream waterbody segment to prevent impacts due to

hydromodification Attach in-stream control BMP selection and evaluation to this WQMP

6
Is Form 4.2-2 Item 11 less than or equal to 5%:   Yes   No

If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:
· Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site

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

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

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

7
Form 4.2-2 Item 12 less than or equal to 5%:   Yes   No

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

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

· Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California
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4.4 Alternative Compliance Plan (if applicable)
Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest and use,
or bio-treat the DCV via on-site LID practices. A project proponent must develop an alternative compliance
plan to address the remainder of the LID DCV. Depending on project type some projects may qualify for water
quality credits that can be applied to reduce the DCV that must be treated prior to development of an
alternative compliance plan (see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 8 includes instructions on
how to apply water quality credits when computing the DCV that must be met through alternative compliance.
Alternative compliance plans may include one or more of the following elements:

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

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

· Urban runoff fund or In-lieu program, if available

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

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

Owner: Majestic Management Co.

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

BMP
Reponsible

Party
Inspection/ Maintenance

Activities Required
Minimum Frequency of

Activities

N1. Education for
Property Owner’s

Tenants and
Occupants

Owner

Distribute appropriate materials to
owners, tenants, and/or occupants via
contract language, mailings, website, or
meetings.

Information provided to
owners and tenants upon
sale or lease. Reminders

sent or posted as needed.

Check www.ocwatersheds.com and/or City
website for updated educational materials.

Annually

N2. Activity
Restrictions

Owner

Within the CC&R’s or lease agreement,
restrict the following activities:
Outdoor Storage, Vehicle Maintenance,
Vehicle Washing, Outdoor Processing,
orFueling

Information provided to
owners and tenants upon
sale or lease. Reminders

sent or posted as needed.

N3/S4. Common
Area Landscape
Management,

Efficient Landscape
Design, and

Efficient Irrigation

Owner

Check that fertilizer and pesticide
usage is in accordance wiN1th the

Integrated Pest Management Program.
Adjust, if needed.

Annually

Check the irrigation system water budget
to  ensure efficiency targets are being met

and the system is in good condition.
Adjust/repair irrigation system and

controllers, if needed.

Annually prior to
irrigation system

activation

Check landscaping for presence of invasive
species and remove, if needed.

Annually
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BMP
Reponsible

Party
Inspection/ Maintenance

Activities Required
Minimum Frequency of

Activities

N11. Common Area
Litter Control

Owner

Remove trash from around trash
enclosure, inspect to ensure lids closed,
structurally sound, and not overflowing.

Repair or replace, as needed.

Monthly

Inspect common area for litter and trash
disposal violations by homeowners and

reporting to the HOA or responsible party
for investigation. Remove litter, as needed.

Weekly

N13/S6.
Housekeeping of
Loading Docks

Owner

Inspect loading dock for litter, spills,
broken containers, and broken containers.

Remove litter and debris and sweep
docking area.

Monthly

Check that loading dock is covered and
isolated with no run-on or run-off to other

areas or the storm drain system. Repair,
redesign, regrade, etc. to correct

deficiencies.

Annually

If spills of hazardous materials occur, clean
up spill, but prevent wash water from

entering storm drain system.
As needed

N14. Common Area
Catch Basin
Inspection

Owner

Remove trash and debris from catch
basins and grates. Check for damage,

clogging, and standing water. Repair or
mitigate clogging/standing water, as

needed.

Four times per year
during wet season,

including inspection just
before the wet season and

within 24 hours after at
least two storm events

>0.5 inches

N15. Street
Sweeping Private

Streets and Parking
Lots

Owner

Sweep curb and gutter areas using a
vacuum street sweeper. Report any

significant or illicit debris in curb/gutter
to HOA or responsible party, as needed.

Weekly to Monthly

S1. Provide Storm
Drain System
Stenciling and

Signage

Owner

Check that all catch basins in paved areas
marked or stenciled with “No dumping-
Drains to Ocean; No Descargue Basura”
language. Replace/repaint markings if
faded, damaged, removed, or otherwise
illegible.

Annually
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BMP
Reponsible

Party
Inspection/ Maintenance

Activities Required
Minimum Frequency of

Activities

S3. Design and
Construct Trash

and Waste Storage
Areas

Owner

Check that outdoor waste storage
structure is consistently covered, that

structural stability is sound, and that no
run-on or contact of the trash with runoff
is occurring. Repair leaks or damage and

mitigate if trash coming into contact with
stormwater, as needed.

Twice per year

Check that trash is removed by local
waste management contractor on at least

a weekly basis for proper disposal.
Weekly

S5. Protect Slopes
and Channels and

Provide Energy
Dissipation

Owner

Check slopes, channels, riprap and other
conveyance or energy dissipation areas
for signs of erosion or scour. Replace
material, repair channels, replant
vegetation, and/or redesign, as needed
for signs of erosion/scour.

Four times per year
during wet season,

including inspection just
before the wet season

and within 24 hours after
at least two storm events

>0.5 inches

Bio-Retention Basin Owner See Maintenance Plan on following pages Per Plan
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Bioinfiltration/Bioretention With Underdrain
Activity Frequency

GENERAL INSPECTIONS
Remove trash and debris Four times per year during wet season,

including inspection just before the wet
season and within 24 hours after at least
two storm events ≥ 0.5 inches.

Repair eroded facility areas
Inspect and maintain access roads
Inspect and resolve areas of standing water
Remove minor sediment in facility bottom
Provide vector control if needed
Identify any needed corrective maintenance that will
require site-specific planning or design

ROUTINE MAINTENANCE
Vegetation
Irrigate as recommended by a landscape professional,
typically for the first 3 years to establish vegetation

As needed

Remove undesirable vegetation Four times per year during wet season,
including inspection just before the wet
season.

Reseed or replant areas of thin or missing vegetation Annually
Mulch
Remove and replace mulch in areas where significant
sediment (>1 inch) has accumulated

Annually

Add an additional 1-2 inches of mulch; replace any
mulch that is removed

Annually

Media Layer
Scarify media to promote infiltration while removing
mulch

Annually

Replace top 3-6 inches of media layer and replace
vegetation

Estimated every 10 years (highly site
specific)

Replace full depth of media and replace vegetation Estimated every 30 years (highly site
specific)

Inflow, Underdrain and Outflow Structures
Check energy dissipation function and add riprap Four times per year during wet season,

including inspection just before the wet
season.

Inspect inlets and outlets and remove accumulated
sediment

Four times per year during wet season,
including inspection just before the wet
season.

Flush underdrain As needed

Repair structural damage to inlets, outlets, and
underdrain

As needed
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Bioinfiltration/Bioretention With Underdrain
Activity Frequency

CORRECTIVE (MAJOR) MAINTENANCE
Prepare documentation of issues and resolutions for
review by appropriate parties; modify WQMP if
needed.

Before major maintenance

Document major maintenance activities; record
modified WQMP and as-built plan set if needed

After major maintenance

Take photographs before and after from the same
vantage point

Before and after
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Section 6 WQMP Attachments

6.1. Site Plan and Drainage Plan
Include a site plan and drainage plan sheet set containing the following minimum information:

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

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

6.4 Other Supporting Documentation
§ Soils Percolation Test Results
§ BMP Educational Materials
§ Activity Restriction – CC&R’s & Lease Agreements

§ Project location

§ Site boundary

§ Land uses and land covers, as applicable

§ Suitability/feasibility constraints

§ Structural Source Control BMP locations

§ Site Design Hydrologic Source Control BMP locations

§ LID BMP details

§ Drainage delineations and flow information

§ Drainage connections
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Test  No.:      P-1-Falling Head

Depth of Boring (db): 240 in

Diameter of Boring (D): 8 in

Test Performer: AB

Trial

 No.

Start Time

 (hr:min)

Stop Time

 (hr:min)

Time Interval

  (hr:min)

Initial Water

 Depth (in)

Final Water

 Depth (in)

Water Level

 Change (in)

Water Level

 Change >6"  If both yes, run test for an additional hour, reading at 10 minute interval

1 8:15 8:40 0:25 14 14 11/16 8 4/16 Yes  If no, run test for an additional 6 hours, reading at 30 minute interval

2 8:45 9:10 0:25 16 16 8/16 6 6/16 Yes

T1 T2 ΔT = T2 - T1 d1 d2 dH1 = db - d1 dH2 = db - d2 ΔdH = dH1 - dH2

davg = 

(dH1+dH2)/2
Ki = ΔdH / ΔT

(60ΔdHD/2)/

(ΔT(D/2+2davg)

 (hr:min)  (hr:min)  (hr:min) (in) (in) (in) (in) (in) (in) (in/hr) (in/hr)

1 0:00 0:10 0:10 189 5/8 196 3/8 50 3/8 43 5/8 6 6/8 47    40.32 24.5 1.64

2 0:00 0:10 0:10 183 3/8 191 1/8 56 5/8 48 7/8 7 6/8 52 6/8 46.80 27.4 1.71

3 0:00 0:10 0:10 191 1/8 197 3/8 48 7/8 42 5/8 6 2/8 45 6/8 37.44 23.9 1.57

4 0:00 0:10 0:10 190 4/8 196 2/8 49 4/8 43 6/8 5 5/8 46 5/8 33.84 24.3 1.39

5 0:00 0:10 0:10 184 6/8 191    55 2/8 49    6 2/8 52 1/8 37.20 27.1 1.38

6 0:00 0:10 0:10 185 6/8 192 4/8 54 2/8 47 4/8 6 5/8 50 7/8 40.08 26.5 1.52

7 0:00 0:10 0:10 193 5/8 198 5/8 46 3/8 41 3/8 4 7/8 43 7/8 29.52 22.9 1.29

8 0:00 0:10 0:10 189 5/8 194 5/8 50 3/8 45 3/8 5    47 7/8 30.24 24.9 1.21

9

10

11

12

1.21 in/hr

Adjusted Infiltration Rate = 0.30 in/hr

Percolation Testing (Falling Head)-Porchet 

Job Name: OC Prado 

Job No.: 18-0817

Trial No.

Time of Testing Water Level Measurement Water Level Calculations

Test Location: South of  Building 2, west end of proposed detention Basin A

Water Table Depth (ft): Relatively Impervious Layer Depth (ft):

Test Date: 9/7/2018

Percolation & Infiltration Rate Calculations

Initial Time Final Time Time Interval
Initial Depth to 

Water

Final Depth to 

Water

Initial Height of 

Water Column

Final Height of 

Water Column
Drop in Height

Average Height 

of Water 

Column

2. Long Term Infiltration Rate = Short Term Infiltration Rate / Correction Factor for Test Limitations

         Reference: Riverside County  - Low Impact Development BMP Design Handbook Appendix A, dated 9/2011

Measured Percolation
Reduction 

Factor

Calculated 

Infiltration Rate =

Note:  

1. Infiltration Rate, It = (60ΔdHD/2)/(ΔT(D/2+2davg) Lowest Infiltration Rate = 

   Correction Factor Range Normally used to account for Long Term Moderate Siltation, Test Scale Limitations and Other Factors = 3 to 12



Test  No.:      P-2-Falling Head

Depth of Boring (db): 180 in

Diameter of Boring (D): 8 in

Test Performer: GG, AB

Trial

 No.

Start Time

 (hr:min)

Stop Time

 (hr:min)

Time Interval

  (hr:min)

Initial Water

 Depth (ft)

Final Water

 Depth (ft)

Water Level

 Change (in)

Water Level

 Change >6"  If both yes, run test for an additional hour, reading at 10 minute interval

1 10:15 10:40 0:25 11 13/16 11 14/16 1 3/16 NO  If no, run test for an additional 6 hours, reading at 30 minute interval

2 10:40 11:05 0:25 11 14/16 11 14/16 0 NO

T1 T2 ΔT = T2 - T1 d1 d2 dH1 = db - d1 dH2 = db - d2 ΔdH = dH1 - dH2

davg = 

(dH1+dH2)/2
Ki = ΔdH / ΔT

(60ΔdHD/2)/

(ΔT(D/2+2davg)

 (hr:min)  (hr:min)  (hr:min) (in) (in) (in) (in) (in) (in) (in/hr) (in/hr)

1 0:00 0:30 0:30 142 6/8 144    37 2/8 36    1 2/8 36 5/8 2.40 19.3 0.124

2 0:00 0:30 0:30 144    144 1/8 36    35 7/8  1/8 36    0.24 19.0 0.013

3 0:00 0:30 0:30 144    144 1/8 36    35 7/8  1/8 36    0.24 19.0 0.013

4 0:00 0:30 0:30 144    144 1/8 36    35 7/8  1/8 36    0.24 19.0 0.013

5 0:00 0:30 0:30 144    144 1/8 36    35 7/8  1/8 36    0.24 19.0 0.013

6 0:00 0:30 0:30 159    159 1/8 21    20 7/8  1/8 21    0.24 11.5 0.021

7 0:00 0:30 0:30 159    159 1/8 21    20 7/8  1/8 21    0.24 11.5 0.021

8 0:00 0:30 0:30 159    159 1/8 21    20 7/8  1/8 21    0.24 11.5 0.021

9

10

11

12

0.013 in/hr

Adjusted Infiltration Rate = 0.003 in/hr

Percolation Testing (Falling Head)-Porchet 

Job Name: OC Prado 

Job No.: 18-0817

Trial No.

Time of Testing Water Level Measurement Water Level Calculations

Test Location: South of  Building 2, west end of proposed WQ Basin B

Water Table Depth (ft): Relatively Impervious Layer Depth (ft):

Test Date: 9/7/2018

Percolation & Infiltration Rate Calculations

Initial Time Final Time Time Interval
Initial Depth to 

Water

Final Depth to 

Water

Initial Height of 

Water Column

Final Height of 

Water Column
Drop in Height

Average Height 

of Water 

Column

2. Long Term Infiltration Rate = Short Term Infiltration Rate / Correction Factor for Test Limitations

        Reference: Riverside County  - Low Impact Development BMP Design Handbook Appendix A, dated 9/2011

Measured Percolation
Reduction 

Factor

Calculated 

Infiltration Rate =

Note:  

1. Infiltration Rate, It = (60ΔdHD/2)/(ΔT(D/2+2davg) Lowest Infiltration Rate = 

   Correction Factor Range Normally used to account for Long Term Moderate Siltation, Test Scale Limitations and Other Factors = 3 to 12



Test  No.:      P-3-Falling Head

Depth of Boring (db): 264 in

Diameter of Boring (D): 8 in

Test Performer: AB

Trial

 No.

Start Time

 (hr:min)

Stop Time

 (hr:min)

Time Interval

  (hr:min)

Initial Water

 Depth (in)

Final Water

 Depth (in)

Water Level

 Change (in)

Water Level

 Change >6"  If both yes, run test for an additional hour, reading at 10 minute interval

< 6"  If no, run test for an additional 6 hours, reading at 30 minute interval

< 6"

T1 T2 ΔT = T2 - T1 d1 d2 dH1 = db - d1 dH2 = db - d2 ΔdH = dH1 - dH2

davg = 

(dH1+dH2)/2
Ki = ΔdH / ΔT

(60ΔdHD/2)/

(ΔT(D/2+2davg)

 (hr:min)  (hr:min)  (hr:min) (in) (in) (in) (in) (in) (in) (in/hr) (in/hr)

1 0:00 0:30 0:30 158 3/8 158 4/8 105 5/8 105 4/8  1/8 105 4/8 0.24 53.8 0.004

2 0:00 0:30 0:30 158 3/8 158 4/8 105 5/8 105 4/8  1/8 105 4/8 0.24 53.8 0.004

3 0:00 0:30 0:30 158 3/8 158 4/8 105 5/8 105 4/8  1/8 105 4/8 0.24 53.8 0.004

4 0:00 0:30 0:30 158 3/8 158 4/8 105 5/8 105 4/8  1/8 105 5/8 0.25 53.8 0.005

5

6

7

8

9

10

11

12

0.004 in/hr

Adjusted Infiltration Rate = 0.001 in/hr

Percolation Testing (Falling Head)-Porchet 

Job Name: OC Prado 

Job No.: 18-0817

Trial No.

Time of Testing Water Level Measurement Water Level Calculations

Test Location: South of  Building 2, east end of proposed WQ Basin B

Water Table Depth (ft): Relatively Impervious Layer Depth (ft):

Test Date: 9/7/2018

Percolation & Infiltration Rate Calculations

Initial Time Final Time Time Interval
Initial Depth to 

Water

Final Depth to 

Water

Initial Height of 

Water Column

Final Height of 

Water Column
Drop in Height

Average Height 

of Water 

Column

2. Long Term Infiltration Rate = Short Term Infiltration Rate / Correction Factor for Test Limitations

        Reference: Riverside County  - Low Impact Development BMP Design Handbook Appendix A, dated 9/2011

Measured Percolation
Reduction 

Factor

Calculated 

Infiltration Rate =

Note:  

1. Infiltration Rate, It = (60ΔdHD/2)/(ΔT(D/2+2davg) Lowest Infiltration Rate = 

   Correction Factor Range Normally used to account for Long Term Moderate Siltation, Test Scale Limitations and Other Factors = 3 to 12

















































































































Bioretention TC-32
Maintenance Concerns,
Objectives, and Goals

Clogged Soil or Outlet Structures
Invasive Species
Vegetation/Landscape
Maintenance
Erosion
Channelization of Flow
Aesthetics

Targeted Constituents

Sediment
Nutrients
Trash
Metals
Bacteria
Oil and Grease
Organics

Legend (Removal Effectiveness)

 Low  High
 Medium

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

Inspection/Maintenance Considerations
Bioretention requires frequent landscaping maintenance,
including measures to ensure that the area is functioning
properly, as well as maintenance of the landscaping on the
practice.  In many cases, bioretention areas initially require
intense maintenance, but less maintenance is needed over time.
In many cases, maintenance tasks can be completed by a
landscaping contractor, who may already be hired at the site.  In
cold climates the soil may freeze, preventing runoff from
infiltrating into the planting soil.
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TC-32 Bioretention

Inspection Activities
Suggested
Frequency

Inspect soil and repair eroded areas. Monthly

Inspect for erosion or damage to vegetation, preferably at the end of the wet season to
schedule summer maintenance and before major fall runoff to be sure the strips are ready
for winter.  However, additional inspection after periods of heavy runoff is desirable.

Inspect to ensure grass is well established.  If not, either prepare soil and reseed or
replace with alternative species.  Install erosion control blanket.

Check for debris and litter, and areas of sediment accumulation.

Inspect health of trees and shrubs.

Semi-annual
inspection

Maintenance Activities
Suggested
Frequency

Water plants daily for 2 weeks. At project
completion

Remove litter and debris. Monthly

Remove sediment.

Remulch void areas.

Treat diseased trees and shrubs.

Mow turf areas.

Repair erosion at inflow points.

Repair outflow structures.

Unclog underdrain.

Regulate soil pH regulation.

As needed

Remove and replace dead and diseased vegetation. Semi-annual

Add mulch.

Replace tree stakes and wires.

Annual

Mulch should be replaced every 2 to 3 years or when bare spots appear.  Remulch prior to
the wet season.

Every 2-3 years, or
as needed

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

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

U.S. Environmental Protection Agency, Post-Construction Stormwater Management in New
Development & Redevelopment BMP Factsheets.  Available at:
cfpub.epa.gov/npdes/stormwater/menuofbmps/bmp_files.cfm

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




