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Project Owner’s Certification 

 

This Water Quality Management Plan (WQMP) has been prepared for Secured Income Group, Inc. by 

Cornerstone Land Surveying, Inc. The WQMP is intended to comply with the requirements of the County 

of San Bernardino and the NPDES Areawide Stormwater Program requiring the preparation of a WQMP. 

The undersigned, while it owns the subject property, is responsible for the implementation of the 

provisions of this plan and will ensure that this plan is amended as appropriate to reflect up-to-date 

conditions on the site consistent with San Bernardino County’s Municipal Storm Water Management 

Program and the intent of the NPDES Permit for San Bernardino County and the incorporated cities of San 

Bernardino County within the Santa Ana Region. Once the undersigned transfers its interest in the 

property, its successors in interest and the city/county shall be notified of the transfer. The new owner will 

be informed of its responsibility under this WQMP. A copy of the approved WQMP shall be available on 

the subject site in perpetuity. 

 

“I certify under a penalty of law that the provisions (implementation, operation, maintenance, and funding) 

of the WQMP have been accepted and that the plan will be transferred to future successors.” 
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Section 1 Discretionary Permit(s) 

Form 1-1 Project Information 

Project Name    Merrill Tract 18938 

Project Owner Contact Name: Mr. Max McDermott 

Mailing 

Address:   

17592 17
th

 Street, Suite 100 

Tustin, CA 92780 

E-mail 

Address:   
mm.sigp@gmail.com Telephone:     714.721.7788 

Permit/Application Number(s):   P201400094 
Tract/Parcel Map 

Number(s):   
TTM 18938 

Additional Information/ 

Comments: 
      

Description of Project: 

The Proposed TTM 18938 is a gross area of 2.47 Acres located at the NW Corner of Merrill 

Avenue & Live Oak Avenue in the unincorporated area of San Bernardino County. The 

existing site is square in shape and mostly vacant with the exception of 1 existing single 

family residence located at the SE Corner of the property.  

The Project proposes to subdivide the property into 7 new residential lots with the existing 

residence at the SE corner of the property to remain on a remainder parcel. The remainder 

parcel is approximately 12,650 SQ.FT. 

The topography of the property is gently sloped with approximately 5 feet of fall from the NE 

Corner (high point) to the SW Corner (low point).  

Based on the results of the infiltration study prepared by Norcal Engineering on January 3, 

2014 (Project No. 17191-13) the Project site is highly conducive for storm water infiltration. 

Therefore, the overall design of the site will be to convey all storm water runoff to an 

infiltration system Best Management Practice (BMP). Storm flows greater than the water 

quality design flow event will overflow to Merrill Avenue through a sidewalk culvert.  
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Provide summary of Conceptual 

WQMP conditions (if previously 

submitted and approved). Attach 

complete copy. 

This is the Conceptual WQMP. No Previous WQMP has been approved for the Project. 

There are no existing water quality conditions of concern onsite.   
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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 ft
2
 or 

more of impervious surface on 

an already developed site 

New development involving 

the creation of 10,000 ft
2
 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 ft
2 

or more 

  Hillside developments of 

5,000 ft
2 

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 ft
2 

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 ft
2 

or more exposed to storm 

water 

  Retail gasoline outlets 

that are either 5,000 ft
2 

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):   

65,748 S.F. 

(Net) 
3 

Number of Dwelling Units: 7 
4

 SIC Code:   1521 

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: 

All lots shall ultimately be owned individually.  Each lot shall contain an infiltration trench that will be the responsibility of 

inidvidual property Owners to maintain. Each lot shall have recorded to title maintenance responsibilities, as well as a San 

Bernardino County Development Easement (SBCDE) indicating the trench locations.    

Portions of the existing property are being dedicated for the widening of the adjacent roadways, which will be the County's 

responsibility to maintain after roadway improvements are made. The County will not be responsible for maintenance of the 

infiltration BMPs on the individual lots.  
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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  
Santa Ana River: Reach 2 is impaired by Indicator Bacteria.  

Santa Ana River: Reach 3 is impaired by Pathogens, which is being 
addressed by a USEPA Approved TMDL (approved 5/16/2007).  

Phosphorous E  N  Downstream receiving waters are not impaired by Phosphorus.  

Nitrogen E  N  Downstream receiving waters are not impaired by Nitrogen. 

Sediment E  N  Downstream receiving waters are not impaired by Sediments.  

Metals E  N  Santa Ana River: Reach 3 is impaired by Lead and Copper.  

Oil and Grease E  N  Downstream receiving waters are not impaired by Oil & Grease.  

Trash/Debris E  N  Downstream receiving waters are not impaired by Trash & Debris.  

Pesticides / Herbicides E  N  
Downstream receiving waters are not impaired by Pesticides and 

Herbicides.  

Organic Compounds E  N  
Downstream receiving waters are not impaired by Organic 

Compounds.  

Other:       E  N        

Other:       E  N        

Other:       E  N        

Other:       E  N        

Other:       E  N        

Other:       E  N        
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2.4 Water Quality Credits 
A water quality credit program is applicable for certain types of development projects if it is not feasible to meet 

the requirements for on-site LID. Proponents for eligible projects, as described below, can apply for water 

quality credits that would reduce project obligations for selecting and sizing other treatment BMP or 

participating in other alternative compliance programs. Refer to Section 6.2 in the TGD for WQMP to 

determine if water quality credits are applicable for the project. 

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

Description of Water Quality 

Credit Eligibility (if applicable) 

 

Conversion of empty lot in an urban area into residential use. 



 

Form 3-1  Site Location and Hydrologic Features 

Site coordinates take GPS 

measurement at  approximate 

center of site 
Latitude  34d 05' 33" N Longitude  117d 28' 50"W 

Thomas Bros Map page  604-

3D 

1 
San Bernardino County climatic region:      Valley    Mountain  

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

conceptual schematic describing DMAs and hydrologic feature connecting DMAs to the site outlet(s). An example is provided below that can be 

modified for proposed project or a drawing clearly showing DMA and flow routing may be attached
 

 

 

 

 

 

 

 

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

DA3 flows to DA1 

DA3 drains to an infiltration trench 5' in width with 4:1 side slopes. 6" Pea Gravel Layer at the surface, 

24" gravel storage layer beneath (AASHTO M43 Washed #57 Stone). Peak flows drain to DA1 through 

6" notch in wall.  

DA1 flows to Outlet 1 

DA1 drains to an infiltration trench 15' in width with 4:1 side slopes. 6" Pea Gravel Layer at the surface, 

24" gravel storage layer beneath (AASHTO M43 Washed #57 Stone). Peak flows drain to Merrill Avenue 

through a parkway drain at Outlet 1.  

DA2 flows to Outlet 2 

DA2 drains to an infiltration trench 15' in width with 4:1 side slopes. 6" Pea Gravel Layer at the surface, 

24" gravel storage layer beneath (AASHTO M43 Washed #57 Stone). Peak flows drain to Merrill Avenue 

through a parkway drain at Outlet 2.  

            

Billy
Text Box
DA 3

Billy
Line

Billy
Text Box
DA 1

Billy
Text Box
Outlet 1
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Billy
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Billy
Line

Billy
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Form 3-2 Existing Hydrologic Characteristics (DA 3) 

For Drainage Area 3’s sub-watershed DMA, 

provide the following characteristics
 DMA A DMA B DMA C DMA D 

1 
DMA drainage area (ft

2
) 23,242.1                   

2 
Existing site impervious area (ft

2
)
 0

 
     

 
     

 
     

 

3
 Antecedent moisture condition For desert 

areas, use 

http://www.sbcounty.gov/dpw/floodcontrol/pdf/2

0100412_map.pdf
 

3
 

     
 

     
 

     
 

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool – 

http://sbcounty.permitrack.com/WAP 

A
 

     
 

     
 

     
 

5 
Longest flowpath length (ft)

 480
 

     
 

     
 

     
 

6
 Longest flowpath slope (ft/ft)

 0.01
 

                  

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 

Fair                   

 

http://sbcounty.permitrack.com/WAP
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Form 3-2 Existing Hydrologic Characteristics (DA 2) 

For Drainage Area 2’s sub-watershed DMA, 

provide the following characteristics
 DMA A DMA B DMA C DMA D 

1 
DMA drainage area (ft

2
) 4,700.2                   

2 
Existing site impervious area (ft

2
)
 0

 
     

 
     

 
     

 

3
 Antecedent moisture condition For desert 

areas, use 

http://www.sbcounty.gov/dpw/floodcontrol/pdf/2

0100412_map.pdf
 

3
 

     
 

     
 

     
 

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool – 

http://sbcounty.permitrack.com/WAP 

A
 

     
 

     
 

     
 

5 
Longest flowpath length (ft)

 295
 

     
 

     
 

     
 

6
 Longest flowpath slope (ft/ft)

 0.01
 

                  

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 

Fair                   

 

http://sbcounty.permitrack.com/WAP
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Text Box

Billy
Text Box

Billy
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Form 3-2 Existing Hydrologic Characteristics (DA 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 (ft

2
) 37,805.4                   

2 
Existing site impervious area (ft

2
)
 0

 
     

 
     

 
     

 

3
 Antecedent moisture condition For desert 

areas, use 

http://www.sbcounty.gov/dpw/floodcontrol/pdf/2

0100412_map.pdf
 

3
 

     
 

     
 

     
 

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool – 

http://sbcounty.permitrack.com/WAP 

A
 

     
 

     
 

     
 

5 
Longest flowpath length (ft)

 210
 

     
 

     
 

     
 

6
 Longest flowpath slope (ft/ft)

 0.01
 

                  

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 

Fair                   

 

http://sbcounty.permitrack.com/WAP
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Form 3-3 Watershed Description for Drainage Area     

Receiving waters 

Refer to Watershed Mapping Tool - 

http://sbcounty.permitrack.com/WAP 

See ‘Drainage Facilities” link at this website 

Runoff from the project site drains is received by a public storm drain along 

Randall Avenue, which discharges into the San Sevaine Channel. San Sevaine 

Channel discharges into the Santa Ana River - Reach 3. The Santa Ana River 

travels through San Bernardino County, Riverside County and Orange County 

and ultimately discharges into the Pacific Ocean.  

Applicable TMDLs 

Refer to Local Implementation Plan 

A TMDL for Pathogens in Reach 3 of the Santa Ana River was approved by the 

USEPA on 5/16/2007. The source of the Pathogen pollutants is 

Dairies/Agriculture, as indicated by the 2010 California 303 (d) List of Water 

Quality Limited Segments. TMDL for Indicator Bacteria is required (5A) for 

Reach 2 of the Santa Ana River, but has not yet been approved. TMDL for 

Copper and Lead is required (5A) for Reach 3 of the Santa Ana River, but has 

not yet been approved. Expected completion dates for TMDLs for both 

Reaches is 2021, according to the 303 (d) List.   

303(d) listed impairments  

Refer to Local Implementation Plan and Watershed 

Mapping Tool –  

http://sbcounty.permitrack.com/WAP and State 

Water Resources Control Board website – 

http://www.waterboards.ca.gov/santaana/water_iss

ues/programs/tmdl/index.shtml  

Santa Ana River - Reach 2: Indicator Bacteria 

Santa Ana River - Reach 3: Copper, Lead, Pathogens 

Environmentally Sensitive Areas (ESA) 

Refer to Watershed Mapping Tool –  

http://sbcounty.permitrack.com/WAP 

None 

Unlined Downstream Water Bodies 

Refer to Watershed Mapping Tool –  

http://sbcounty.permitrack.com/WAP 

Santa Ana River 

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 

http://sbcounty.permitrack.com/WAP
http://sbcounty.permitrack.com/WAP
http://www.waterboards.ca.gov/santaana/water_issues/programs/tmdl/index.shtml
http://www.waterboards.ca.gov/santaana/water_issues/programs/tmdl/index.shtml
http://sbcounty.permitrack.com/WAP
http://sbcounty.permitrack.com/WAP
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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 reason Included Not 

Applicable 

N1 
Education of Property Owners, Tenants 

and Occupants on Stormwater BMPs 
  

Provide Literature including, but not limited to, the materials attached in Appendix A of 

this report to Property Owner(s) upon purchase of unit. Additional Resources can be 

found at County of San Bernardino NPDES Website.  

http://www.sbcounty.gov/dpw/land/npdes.asp  

N2 Activity Restrictions 
  

Pesticide Controls: Pesticides and Herbicides shall be applied in accordance with the 

California Department of Pesticides requirements. Must be done by a state certified 

applicator.  

N3 Landscape Management BMPs 
  

Landscape management including, but not limited to, mowing of lawns, pruning of 

vegetation, removal of invasive plant species, shall be provided into perpetuity as the 

responsibility of the Owner.  

N4 BMP Maintenance 
  

BMP Maintenance shall be performed in accordance with Section 5 of this report, the 

Operations & Maintenance Plan in the Appendix of this report, or the currently accepted 

Maintenance Procedures at the time of maintenance.  

N5 
Title 22 CCR Compliance  

(How development will comply) 
  Project will not produce, nor transport hazardous waste 

N6 Local Water Quality Ordinances 
  

Project does not consist of fuel dispensing areas or other areas of concern to public 

properties.  

N7 Spill Contingency Plan 
  Hazardous materials will not be stockpiled on-site 

N8 Underground Storage Tank Compliance 
  No Underground Storage Tanks 

N9 
Hazardous Materials Disclosure 

Compliance 
  Hazardous Materials not stored 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 reason Included Not 
Applicable 

N10 Uniform Fire Code Implementation 
  Hazardous Materials will not be stored or used onsite. Article 80 does not apply. 

N11 Litter/Debris Control Program 
  

It shall be the Owner's responsibility to provide proper litter control per CASQA BMP SC-

60. Litter controls shall be provided during regularly scheduled landscape maintenance, 

or as needed to prevent transportation of trash & debris from the site. 

N12 Employee Training 
  No POA planned for this development 

N13 Housekeeping of Loading Docks 
  No loading docks planned for this development 

N14 Catch Basin Inspection Program 
  No Catch basins planned for this development 

N15 
Vacuum Sweeping of Private Streets and 

Parking Lots 
  No Street Sweeping Program Available in this area 

N16 
Other Non-structural Measures for Public 
Agency Projects 

  Not a Public Agency Project 

N17 
Comply with all other applicable NPDES 
permits 

  

Projects disturbing greater than one (1) acre are required to implement a Storm Water 

Pollution Prevention Plan during construction to control stormwater and non-

stormwater discharges from the site, in conjunction with providing erosion control to 

prevent sediment from leaving the site.  
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Form 4.1-2 Structural Source Control BMPs 

Identifier Name 

Check One 
Describe BMP Implementation OR, 

If not applicable, state reason Included 
Not 

Applicable 

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

  No Stormdrains within project limits 

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

  Materials shall not be stored outdoors 

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

  
Owners shall be advised to keep trash bins under house over hang to prevent 

introduction of pollutants into stormwater runoff.  

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) 

  

Owner shall be required to adhere to the California Statewide "Model Water 

Efficient Landscape Ordinance" dated September 10, 2009. This will include the 

implementation of smart irrigation controllers to maximize water conservation. 

See brochure in Attachment A: Educational Materials. 

S5 

Finish grade of landscaped areas at a minimum of 

1-2 inches below top of curb, sidewalk, or 

pavement 

  No lowering of landcaped areas required 

S6 

Protect slopes and channels and provide energy 

dissipation (CASQA New Development BMP 

Handbook SD-10) 

  No slopes or channels within Project Limits 

S7 
Covered dock areas (CASQA New Development 

BMP Handbook SD-31) 
  No Docks are proposed 

S8 

Covered maintenance bays with spill containment 

plans (CASQA New Development BMP Handbook 

SD-31) 

  No Maintenance Bays Proposed 

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 Covered outdoor processign areas 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 reason 
Included 

Not 

Applicable 

S11 

Equipment wash areas with spill containment 

plans (CASQA New Development BMP Handbook 

SD-33) 

  No Equipment Wash areas are proposed 

S12 
Fueling areas (CASQA New Development BMP 

Handbook SD-30) 
  No Fueling areas are proposed 

S13 
Hillside landscaping (CASQA New Development 

BMP Handbook SD-10) 
  No Hillsides within Project Limits 

S14 Wash water control for food preparation areas 
  No Commercial Food Preparation Areas are Proposed 

S15 
Community car wash racks (CASQA New 

Development BMP Handbook SD-33) 
  No Community Car Wash Racks are Proposed 



Water Quality Management Plan (WQMP) 
  

 

   4-6 

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: Short Driveway design. Driveway foot print to be minimized according to County of San Bernardino driveway 
dimension requirements (12' width, 17' length minimums) to reduce impervious areas along the frontage of the lot. 

Maximize natural infiltration capacity: Yes  No  

Explanation: Minimize unnecessary compaction of soils in order to maximize infiltration. To the maximum extent practical, 
heavy machinery shall be prohibited from long term contact on surfaces where infiltration BMPs will be installed.  

Preserve existing drainage patterns and time of concentration: Yes  No  

Explanation: The use of LID Infiltration BMPs effectively increases the concentration time of runoff due to routing through the 
proposed BMP. An increase in concentration time does not adversely affect downstream water ways as flow rate is reduced. 

Disconnect impervious areas: Yes  No  

Explanation: Roof drain downspouts shall discaharge to landscaped areas. This allows some incidental infiltration and aids in 
removing sediment from runoff prior to infiltration in the onsite infiltration BMPs.  

Protect existing vegetation and sensitive areas: Yes  No  

Explanation: Existing weeds shall be replaced by landscaping more appropriate for residential development. 

Re-vegetate disturbed areas: Yes  No  

Explanation: Disturbed areas shall be replaced with landscaping more appropriate for residential development 

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes  No  

Explanation: Heavy machinery shall be actively prohibted from long term contact with any surface within an infiltration BMP 
area. 

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes  No  

Explanation: No underground piping or imperviously lined swales are proposed for this development. Landscaped areas shown 
on WQMP Site Plan shall be graded as swales to direct runoff away from buildings and toward infiltration BMPs.  

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes  No  

Explanation: Proposed landscape areas shall be delineated on construction drawings and staked during construction. Heavy 
machinery shall be prohibited from long term contact within proposed landscaped areas (i.e. no overnight storage).  

 

 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 mi
2
), 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 (ft

2
): 

67,463.6 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 40 

3 
Runoff Coefficient (Rc):  _0.28 

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

5 
Compute P6, Mean 6-hr Precipitation (inches):  .806 

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 (ft

3
):  2,491  

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 

 

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
Billy
Line

Billy
Line

Billy
Text Box
See following pages for DA 1, DA 2, and DA 3 LID BMP Performance Criteria for Design Capture Volume.



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

(DA 1) 

1
 Project area DA 1 (ft

2
): 

23,242.1 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 40 

3 
Runoff Coefficient (Rc):  _0.28 

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

5 
Compute P6, Mean 6-hr Precipitation (inches):  0.806 

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 (ft

3
):  858.0  

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 

 

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


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

(DA 2) 

1
 Project area DA 2 (ft

2
): 

4,700.2 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 40 

3 
Runoff Coefficient (Rc):  _0.28 

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

5 
Compute P6, Mean 6-hr Precipitation (inches):  0.806 

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 (ft

3
):  173.5  

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 

 

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


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

(DA 3) 

1
 Project area DA 3 (ft

2
): 

37,805.4 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 40 

3 
Runoff Coefficient (Rc):  _0.28 

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

5 
Compute P6, Mean 6-hr Precipitation (inches):  0.806 

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 (ft

3
):  1,395.7  

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 

 

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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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://sbcounty.permitrack.com/WAP 

If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert results below 

(Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County Hydrology Manual) 

If “No,” then proceed to Section 4.3 Project Conformance Analysis 

Condition Runoff Volume (ft
3
) Time of Concentration (min) Peak Runoff (cfs) 

Pre-developed 

1
       

Form 4.2-3 Item 12 

2
       

Form 4.2-4 Item 13 

3
       

Form 4.2-5 Item 10 

Post-developed 

4
       

Form 4.2-3 Item 13 

5
       

Form 4.2-4 Item 14 

6
       

Form 4.2-5 Item 14 

Difference 

7
        

Item 4 – Item 1 

8
        

Item 5 – Item 2 

9
        

Item 6 – Item 3 

Difference  

(as % of pre-developed) 

10
      % 

Item 7 / Item 1 

11
      % 

Item 8 / Item 2 

12
      % 

Item 9 / Item 3 

http://sbcounty.permitrack.com/WAP
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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                                                 

2a Hydrologic Soil Group (HSG)                                                 

3a DMA Area, ft
2
 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, ft
2
 sum of areas of 

DMA should equal area of DA 
                                                

4b Curve Number (CN) use Items 

5 and 6 to select the appropriate CN 

from Appendix C-2 of the TGD for 

WQMP 

                                                

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

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

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

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

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

12 Pre-developed Volume (ft
3
):        

   
Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 9)^2 / ((Item 11 – Item 9 + Item 7) 

13 Post-developed Volume (ft
3
):        

   
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, (ft
3
):        

   VHCOC = (Item 13 * 0.95) – Item 12 

 

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

                                                

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 (ft

2
) 

                                                

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 HCOC requirement (min):         TC-HCOC = (Item 14 * 0.95) – Item 13 
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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) 

                                    

2 
Drainage Area of each DMA (ft

2
)  

For DMA with outlet at project site outlet, include upstream DMA (Using example 

schematic in Form 3-1, DMA A will include drainage from DMA C)
 

                                    

3 
Ratio of pervious area to total area 

For DMA with outlet at project site outlet, include upstream DMA (Using example 

schematic in Form 3-1, DMA A will include drainage from DMA C) 

                                    

4 
Pervious area infiltration rate (in/hr)  

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

for WQMP 

                                    

5 
Maximum loss rate (in/hr)    

Fm = Item 3 * Item 4  
Use area-weighted Fm from DMA with outlet at project site outlet, include upstream 

DMA (Using example schematic in Form 3-1, DMA A will include drainage from DMA C) 

                                    

6 
Peak Flow from DMA (cfs)   

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

                                    

7 
Time of concentration adjustment factor for other DMA to 

site discharge point  
Form 4.2-4 Item 12 DMA / Other DMA upstream of site discharge 

point (If ratio is greater than 1.0, then use maximum value of 1.0) 

DMA A
 

n/a             n/a             

DMA B       n/a             n/a       

DMA C
 

            n/a             n/a 

8 
Pre-developed Qp at Tc for DMA A:         

Qp = Item 6DMAA + [Item 6DMAB * (Item 1DMAA - Item 

5DMAB)/(Item 1DMAB - Item 5DMAB)* Item 7DMAA/2] + 

[Item 6DMAC * (Item 1DMAA - Item 5DMAC)/(Item 1DMAC - 

Item 5DMAC)* Item 7DMAA/3] 

9 
Pre-developed Qp at Tc for DMA B:         

Qp = Item 6DMAB + [Item 6DMAA * (Item 1DMAB - Item 

5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAB/1] + 

[Item 6DMAC * (Item 1DMAB - Item 5DMAC)/(Item 1DMAC - 

Item 5DMAC)* Item 7DMAB/3] 

10 
Pre-developed Qp at Tc for DMA C:         

Qp = Item 6DMAC + [Item 6DMAA * (Item 1DMAC - Item 

5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAC/1] + 

[Item 6DMAB * (Item 1DMAC - Item 5DMAB)/(Item 1DMAB 

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

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

11 
 Post-developed Qp at Tc for DMA A: 

       Same as Item 8 for post-developed values 

12 
 Post-developed Qp at Tc for DMA B: 

      Same as Item 9 for post-developed values 

13 
Post-developed Qp at Tc for DMA C: 

       Same as Item 10 for post-developed 

values 

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

needed) 

15 
Peak runoff reduction needed to meet HCOC Requirement (cfs):          Qp-HCOC = (Item 14 * 0.95) – Item 10 
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4.3 Project Conformance Analysis 
Complete the following forms for each project site DA to document that the proposed LID BMPs conform to the 

project DCV developed to meet performance criteria specified in the MS4 Permit (WQMP Template Section 

4.2). For the LID DCV, the forms are ordered according to hierarchy of BMP selection as required by the MS4 

Permit (see Section 5.3.1 in the TGD for WQMP). The forms compute the following for on-site LID BMP:  

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

 Retention and Infiltration (Form 4.3-3)  

 Harvested and Use (Form 4.3-4) or  

 Biotreatment (Form 4.3-5).  

At the end of each form, additional fields facilitate the determination of the extent of mitigation provided by 

the specific BMP category, allowing for use of the next category of BMP in the hierarchy, if necessary. 

The first step in the analysis, using Section 5.3.2.1 of the TGD for WQMP, is to complete Forms 4.3-1 and 4.3-3) 

to determine if retention and infiltration BMPs are infeasible for the project. For each feasibility criterion in 

Form 4.3-1, if the answer is “Yes,” provide all study findings that includes relevant calculations, maps, data 

sources, etc. used to make the determination of infeasibility. 

Next, complete Forms 4.3-2 and 4.3-4 to determine the feasibility of applicable HSC and harvest and use BMPs, 

and, if their implementation is feasible, the extent of mitigation of the DCV. 

If no site constraints exist that would limit the type of BMP to be implemented in a DA, evaluate the use of 

combinations of LID BMPs, including all applicable HSC BMPs to maximize on-site retention of the DCV. If no 

combination of BMP can mitigate the entire DCV, implement the single BMP type, or combination of BMP 

types, that maximizes on-site retention of the DCV within the minimum effective area.  

If the combination of LID HSC, retention and infiltration, and harvest and use BMPs are unable to mitigate the 

entire DCV, then biotreatment BMPs may be implemented by the project proponent. If biotreatment BMPs are 

used, then they must be sized to provide sufficient capacity for effective treatment of the remainder of the 

volume-based performance criteria that cannot be achieved with LID BMPs (TGD for WQMP Section 5.4.4.2). 

Under no circumstances shall any portion of the DCV be released from the site without effective 

mitigation and/or treatment. 
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Form 4.3-1 Infiltration BMP Feasibility (DA 1) 

Feasibility Criterion – Complete evaluation for each DA on the Project Site 

1
 Would infiltration BMP pose significant risk for groundwater related concerns?                                                               Yes    No  

Refer to Section 5.3.2.1 of the TGD for WQMP  

If Yes, Provide basis: (attach) 

2
 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards?                                         Yes  No  

(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):  

 The location is less than 50 feet away from slopes steeper than 15 percent 

 The location is less than eight feet from building foundations or an alternative setback. 

 A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration would 

result in significantly increased risks of geotechnical hazards. 

If Yes, Provide basis: (attach) 

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

If Yes, Provide basis: (attach) 

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

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

If Yes, Provide basis: (attach) 

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

soil amendments)?                                                                                                                                                                               Yes  No  

If Yes, Provide basis: (attach) 

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

management strategies as defined in the WAP, or impair beneficial uses?                                 Yes  No  

See Section 3.5 of the TGD for WQMP and WAP 

If Yes, Provide basis: (attach) 

7
 Any answer from Item 1 through Item 3 is “Yes”:   Yes  No    

If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 9 below. 

8
 Any answer from Item 4 through Item 6 is “Yes”:   Yes  No    

If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.  

If no, then proceed to Item 9, below. 

9
 All answers to Item 1 through Item 6 are “No”:   

Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP. 

Proceed to Form 4.3-2, Hydrologic Source Control BMP. 
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4.3.1 Site Design Hydrologic Source Control BMP 

Section XI.E. of the Permit emphasizes the use of LID preventative measures; and the use of LID HSC BMPs 

reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all applicable HSC 

shall be provided except where they are mutually exclusive with each other, or with other BMPs. Mutual 

exclusivity may result from overlapping BMP footprints such that either would be potentially feasible by itself, 

but both could not be implemented. Please note that while there are no numeric standards regarding the use of 

HSC, if a project cannot feasibly meet BMP sizing requirements or cannot fully address HCOCs, feasibility of all 

applicable HSC must be part of demonstrating that the BMP system has been designed to retain the maximum 

feasible portion of the DCV. Complete Form 4.3-2 to identify and calculate estimated retention volume from 

implementing site design HSC BMP. Refer to Section 5.4.1 in the TGD for more detailed guidance. 

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 (ft

2
)                   

3 
Ratio of pervious area receiving runoff to impervious area                   

4 
Retention volume achieved from impervious area 

dispersion (ft
3
)   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 (ft

3
):  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      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        
(Use additional forms 

for more BMPs) 

7 
Ponding surface area (ft

2
)                   

8 
Ponding depth (ft)                   

9 
Surface area of amended soil/gravel (ft

2
)                   

10 
Average depth of amended soil/gravel (ft)                   

11 
Average porosity of amended soil/gravel

 
                  

12 
Retention volume achieved from on-lot infiltration (ft

3
) 

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

                  

13 
Runoff volume retention from on-lot infiltration (ft

3
):  0      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 (ft

2
)  

                   

16 
Average wet season ET demand (in/day)   

Use local values, typical ~ 0.1
 

                  

17 
Daily ET demand (ft

3
/day)   

Item 15 * (Item 16 / 12)
 

                  

18 
Drawdown time (hrs)   

Copy Item 6 in Form 4.2-1
 

                  

19 
Retention Volume (ft

3
)   

Vretention = Item 17 * (Item 18 / 24)
 

                  

20 
Runoff volume retention from evapotranspiration BMPs (ft

3
):  0        Vretention =Sum of Item 19 for all BMPs 

21 
Implementation of Street Trees:   Yes     No    

If yes, complete Items 20-2.  If no, proceed to Item 24 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        
(Use additional forms 

for more BMPs) 

22 
Number of Street Trees

                   

23 
Average canopy cover over impervious area (ft

2
) 

                  

24 
Runoff volume retention from street trees (ft

3
)  

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

0.05 inches
 

                  

25 
Runoff volume retention from street tree BMPs (ft

3
):  0       Vretention = Sum of Item 24 for all BMPs

 

26 
Implementation of residential rain barrels/cisterns: Yes   

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

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        
(Use additional forms 

for more BMPs) 

27 
Number of rain barrels/cisterns

                   

28 
Runoff volume retention from rain barrels/cisterns  (ft

3
)  

Vretention = Item 27 * 3
 

                  

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

 

30 
Total Retention Volume from Site Design Hydrologic Source Control BMPs:  0  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).  

 

.



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

Remaining LID DCV not met by site design HSC BMP (ft
3
):  858   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 1  DMA     

BMP Type 

Infiltration Trench  

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 

6.6 in/hr             

3 
Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 3.0             

4 
Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3 2.2 in/hr             

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

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

for WQMP for BMP design details 

0.167 ft             

7 
Ponding Depth (ft)  dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 0.167 ft             

8 
Infiltrating surface area, SABMP (ft

2
) the lesser of the area needed for 

infiltration of full DCV or minimum space requirements from Table 5.7 of 

the TGD for WQMP 

810             

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 

2 ft             

12 
Gravel porosity 0.40             

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

14 
Above Ground Retention Volume (ft

3
)  Vretention = Item 8 * [Item7 + 

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

1,228.8             

15 
Underground Retention Volume (ft

3
)  Volume determined using 

manufacturer’s specifications and calculations 

                  

16 
Total Retention Volume from LID Infiltration BMPs:  1,228.8   (Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 143%   Retention% = Item 16 / Form 4.2-1 Item 7 
18 

Is full LID DCV retained on-site with combination of hydrologic source control and LID retention and infiltration BMPs?  Yes   No   

 If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that the 

portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP) for the 

applicable category of development and repeat all above calculations. 



Form 4.3-3  Infiltration LID BMP - including underground BMPs (DA 2) 
1 

Remaining LID DCV not met by site design HSC BMP (ft
3
):  173.5   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 2  DMA     

BMP Type 

Infiltration Trench  

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 

6.6 in/hr             

3 
Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 3.0             

4 
Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3 2.2 in/hr             

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

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

for WQMP for BMP design details 

0.167 ft             

7 
Ponding Depth (ft)  dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 0.167 ft             

8 
Infiltrating surface area, SABMP (ft

2
) the lesser of the area needed for 

infiltration of full DCV or minimum space requirements from Table 5.7 of 

the TGD for WQMP 

135             

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 

2 ft             

12 
Gravel porosity 0.40             

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

14 
Above Ground Retention Volume (ft

3
)  Vretention = Item 8 * [Item7 + 

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

204.8             

15 
Underground Retention Volume (ft

3
)  Volume determined using 

manufacturer’s specifications and calculations 

                  

16 
Total Retention Volume from LID Infiltration BMPs:  204.8   (Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 118%   Retention% = Item 16 / Form 4.2-1 Item 7 
18 

Is full LID DCV retained on-site with combination of hydrologic source control and LID retention and infiltration BMPs?  Yes   No   

 If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that the 

portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP) for the 

applicable category of development and repeat all above calculations. 



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

Remaining LID DCV not met by site design HSC BMP (ft
3
):  1,395.7   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 3  DMA     

BMP Type 

Infiltration Trench  

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 

6.6 in/hr             

3 
Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 3.0             

4 
Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3 2.2 in/hr             

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

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

for WQMP for BMP design details 

0.167 ft             

7 
Ponding Depth (ft)  dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 0.167 ft             

8 
Infiltrating surface area, SABMP (ft

2
) the lesser of the area needed for 

infiltration of full DCV or minimum space requirements from Table 5.7 of 

the TGD for WQMP 

1,480             

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 

2 ft             

12 
Gravel porosity 0.40             

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

14 
Above Ground Retention Volume (ft

3
)  Vretention = Item 8 * [Item7 + 

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

2,245             

15 
Underground Retention Volume (ft

3
)  Volume determined using 

manufacturer’s specifications and calculations 

                  

16 
Total Retention Volume from LID Infiltration BMPs:  2,245   (Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 161%   Retention% = Item 16 / Form 4.2-1 Item 7 
18 

Is full LID DCV retained on-site with combination of hydrologic source control and LID retention and infiltration BMPs?  Yes   No   

 If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that the 

portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP) for the 

applicable category of development and repeat all above calculations. 
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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). 

applicable category of development and repeat all above calculations. 

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

Remaining LID DCV not met by site design HSC or infiltration BMP (ft
3
):  0   

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 (ft

3
) Volume of 

cistern
 

                  

4 
Landscaped area planned for use of harvested stormwater 

(ft
2
)  

                  

5 
Average wet season daily irrigation demand (in/day)  

Use local values, typical ~ 0.1 in/day 

                  

6 
Daily water demand (ft

3
/day) Item 4 * (Item 5 / 12) 

                  

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

                  

8
Retention Volume (ft

3
) 

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

                  

9 
Total Retention Volume (ft

3
) from Harvest and Use BMP0 Sum of Item 8 for all harvest and use BMP included in plan 

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

If yes, demonstrate conformance using Form 4.3-10.  If no, then re-evaluate combinations of all LID BMP and optimize their implementation such 

that the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot be mitigated 

after this optimization process, proceed to Section 4.3.4. 
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4.3.4 Biotreatment BMP 

Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and 

infiltration, and harvest and use BMPs. A key consideration when using biotreatment BMP is the effectiveness 

of the proposed BMP in addressing the pollutants of concern for the project (see Table 5-5 of the TGD for 

WQMP). 

Use Form 4.3-5 to summarize the potential for volume based and/or flow based biotreatment options to 

biotreat the remaining unmet LID DCV w. Biotreatment computations are included as follows: 

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

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

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

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

Remaining LID DCV not met by site design HSC, 

infiltration, or harvest and use BMP for potential 

biotreatment (ft
3
):  0    Form 4.2-1 Item 7 - Form 4.3-2 Item 

30 – Form 4.3-3 Item 16- Form 4.3-4 Item 9 

List pollutants of concern   Copy from Form 2.3-1. 

      

 

2 
Biotreatment BMP Selected  

(Select biotreatment BMP(s) 

necessary to ensure all pollutants of 

concern are addressed through Unit 

Operations and Processes, described 

in Table 5-5 of the TGD for WQMP) 

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

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

 Bioretention with underdrain 

 Planter box with underdrain 

 Constructed wetlands 

Wet extended detention 

 Dry extended detention 

 Vegetated swale 

Vegetated filter strip 

 Proprietary biotreatment 

3 
Volume biotreated in volume based 

biotreatment BMP (ft
3
):        Form 4.3-

6 Item 15 + Form 4.3-7 Item 13 

4 
Compute remaining LID DCV with 

implementation of volume based biotreatment 

BMP (ft
3
):          Item 1 – Item 3 

5 
Remaining fraction of LID DCV for 

sizing flow based biotreatment BMP: 

     %  Item 4  / Item 1 

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

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

7 
Metrics for MEP determination:  

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

TGD for WQMP for the proposed category of development:    If maximized on-site retention BMPs is feasible for partial capture, 

then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed 

minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP. 
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Form 4.3-6 Volume Based Biotreatment (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 (ft

2
) 

                  

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 (ft

3
)     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:  0   

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 (ft

2
) Abottom = Item 2 * Item 3 

                        

5 
Side slope (ft/ft)   

                        

6 
Depth of storage (ft)  

                        

7 
Water surface area (ft

2
)  

Asurface =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * Item 6))
 

                        

8 
Storage volume (ft

3
) 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 (ft

3
)  

Vbiotreated = (Item 8forebay + Item 8basin) +( Item 10 * Item 11 * 3600)
 

            

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

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



Water Quality Management Plan (WQMP) 
  

 

  4-23 

 

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 (ft

2
)  

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 (ft

2
)  

SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10
 

                  



 

Form 4.3-9 Conformance Summary and Alternative  

Compliance Volume Estimate (DA 1) 
1 

Total LID DCV for the Project DA 1 (ft
3
): 858.0   Copy Item 7 in Form 4.2-1 

2 
On-site retention with site design hydrologic source control LID BMP (ft

3
):         Copy Item 30 in Form 4.3-2 

3 
On-site retention with LID infiltration BMP (ft

3
): 1,228.8    Copy Item 16 in Form 4.3-3 

4 
On-site retention with LID harvest and use BMP (ft

3
):          Copy Item 9 in Form 4.3-4 

5 
On-site biotreatment with volume based biotreatment BMP (ft

3
):           Copy Item 3 in Form 4.3-5 

6 
Flow capacity provided by flow based biotreatment BMP (cfs):          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 



 

Form 4.3-9 Conformance Summary and Alternative  

Compliance Volume Estimate (DA 2) 
1 

Total LID DCV for the Project DA 2 (ft
3
): 173.5   Copy Item 7 in Form 4.2-1 

2 
On-site retention with site design hydrologic source control LID BMP (ft

3
):         Copy Item 30 in Form 4.3-2 

3 
On-site retention with LID infiltration BMP (ft

3
): 204.8    Copy Item 16 in Form 4.3-3 

4 
On-site retention with LID harvest and use BMP (ft

3
):          Copy Item 9 in Form 4.3-4 

5 
On-site biotreatment with volume based biotreatment BMP (ft

3
):           Copy Item 3 in Form 4.3-5 

6 
Flow capacity provided by flow based biotreatment BMP (cfs):          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 



 

Form 4.3-9 Conformance Summary and Alternative  

Compliance Volume Estimate (DA 3) 
1 

Total LID DCV for the Project DA 3 (ft
3
): 1,395.7   Copy Item 7 in Form 4.2-1 

2 
On-site retention with site design hydrologic source control LID BMP (ft

3
):         Copy Item 30 in Form 4.3-2 

3 
On-site retention with LID infiltration BMP (ft

3
): 2,245    Copy Item 16 in Form 4.3-3 

4 
On-site retention with LID harvest and use BMP (ft

3
):          Copy Item 9 in Form 4.3-4 

5 
On-site biotreatment with volume based biotreatment BMP (ft

3
):           Copy Item 3 in Form 4.3-5 

6 
Flow capacity provided by flow based biotreatment BMP (cfs):          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) 
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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 (ft
3
):            

(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 (ft
3
):         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 (ft
3
):        Item 1 – 

Item 2 

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

(ft
3
):         Existing downstream BMP may be used to demonstrate additional volume capture (if 

so, attach to this WQMP a hydrologic analysis showing how the additional volume would be retained 

during a 2-yr storm event for the regional watershed) 

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

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

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

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

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

off-site retention BMP   
BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through 

hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP for a 2-year storm event is equal or greater 

than the addition time of concentration requirement in Form 4.2-4 Item 15) 

 Increase time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope and 

increasing cross-sectional area and roughness for proposed on-site conveyance facilities  

 Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to 

hydromodification, in a plan approved and signed by a licensed engineer in the State of California   

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

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

 Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site or off-site 

retention BMPs   

BMPs upstream of a waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction 

through hydrograph attenuation (if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced 

during a 2-yr storm event) 

 Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to 

hydromodification, in a plan approved and signed by a licensed engineer in the State of California   
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4.4 Alternative Compliance Plan (if applicable) 
Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest and use, 

or biotreat the DCV via on-site LID practices. A project proponent must develop an alternative compliance plan 

to address the remainder of the LID DCV. Depending on project type some projects may qualify for water 

quality credits that can be applied to reduce the DCV that must be treated prior to development of an 

alternative compliance plan (see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 8 includes instructions on 

how to apply water quality credits when computing the DCV that must be met through alternative compliance. 

Alternative compliance plans may include one or more of the following elements: 

 On-site structural treatment control BMP - All treatment control BMP should be located as close to 

possible to the pollutant sources and should not be located within receiving waters; 

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

receiving waters; 

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

Depending upon the proposed alternative compliance plan, approval by the executive officer may or may not be 

required (see Section 6 of the TGD for WQMP).
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Section 5 Inspection and Maintenance Responsibility  
for Post Construction BMP 

 

All BMP included as part of the project WQMP are required to be maintained through regular scheduled 

inspection and maintenance (refer to Section 8, Post Construction BMP Requirements, in the TGD for WQMP). 

Fully complete Form 5-1 summarizing all BMP included in the WQMP. Attach additional forms as needed. The 

WQMP shall also include a detailed Operation and Maintenance Plan for all BMP and may require a 

Maintenance Agreement (consult the jurisdiction’s LIP). If a Maintenance Agreement is required, it must also 

be attached to the WQMP.  

Form 5-1 BMP Inspection and Maintenance 

(use additional forms as necessary) 

BMP Reponsible Party(s) 
Inspection/ Maintenance 

Activities Required 

Minimum Frequency 

of Activities 

                        

TC: 10 

Infiltratio

n Trench 

Home Owner 

Visually inspect surface of trench for signs of 

sediment accumlation. Replace gravel media as 

needed. Remove sediment, trash and debris from 

surface of trench and inspect lower portion of 

trench for signs of clogging (i.e. stagnant water, 

fine sediment accumulation within the upper 1 ft 

of trench). Visually inspect trench within 48 

hours of a large rain event to assure 48-hr 

drawdown.  

Quarterly, once 

prior to October 

1
st
, twice during 

the rainy season 

(October 1
st
 to 

April 30
th

), once 

after April 30
th

.  

Parkway 

Drain  
Home Owner 

Visually inspect parkway drain outlet to Merrill 

Avenue for signs of blockage, clogging, sediment 

accumulation. Remove obstructions as needed.  

Quarterly, once 

prior to October 

1st, twice during 

the rainy season 

(October 1st to 

April 30th), once 

after April 30th.  

                        

N1: 

Education 

of 

Property 

Project Owner or 

Owner's 

Representative 

Provide Literature including, but not limited to, 

the materials attached in Appendix A of this 

report to Property Owner(s) upon purchase of 

Once, upon 

purchase of unit. 
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Owners unit.  

N2: 

Activity 

Restrictio

ns 

Home Owner 

Pesticides and Herbicides shall be applied in 

accordance with the California Department of 

Pesticides requirements. Must be performed by a 

state certified applicator. 

As needed. 

N3: 

Landscape 

Manageme

nt BMPs 

Home Owner 

Landscape management including, but not 

limited to, mowing of lawns, pruning of 

vegetation, removal of invasive plant species, 

shall be provided into perpetuity. See attached 

SC-73 protocol information obtained from the 

California Stormwater BMP Handbook. 

As needed to 

achieve the goals 

outlined in the 

attached SC-73 

protocol. 

N17: 

Comply 

With 

Other 

Applicable 

NPDES 

Permits 

Project Owner or 

Owner's 

Representative 

Projects disturbing greater than one (1) acre are 

required to implement a Storm Water Pollution 

Prevention Plan during construction to control 

stormwater and non-stormwater discharges 

from the site, in conjunction with providing 

erosion control to prevent sediment from 

leaving the site.  

As needed during 

construction. 
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Section 6 WQMP Attachments 
 

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

6.2 Electronic Data Submittal 
Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not require 

specialized software to open. If the local jurisdiction requires specialized electronic document formats (as 

described in their local Local Implementation Plan), this section will describe the contents (e.g., layering, 

nomenclature, geo-referencing, etc.) of these documents so that they may be interpreted efficiently and 

accurately. 

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

6.4 Other Supporting Documentation 
 BMP Educational Materials 

 Activity Restriction – C, C&R’s & Lease Agreements 

 

 Project location 

 Site boundary 

 Land uses and land covers, as applicable 

 Suitability/feasibility constraints 

 Structural Source Control BMP locations 

 Site Design Hydrologic Source Control BMP locations 

 LID BMP details 

 Drainage delineations and flow information 

 Drainage connections 
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TC-10:
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TRENCH (INF-B)
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1

15'

6" MAX.

AASHTO M288-06 CLASS II

NON-WOVEN GEOTEXTILE FABRIC

(CONTECH C-40 OR EQUAL)

ANCHOR GEOTEXTILE

FABRIC INTO NATIVE SOIL

AASHTO M43 WASHED #57 STONE

3/4" TO 2" CRUSHED ANGULAR

STONE. POROSITY = 0.40.

SECTION A-A

TC-10: INFILTRATION TRENCH

BMP ID:  INF-A

N.T.S.

24" MIN.

 PARKWAY DRAIN

PROP. 4 FT

SIDEWALK

2-INCH PERFORATED PVC

OBSERVATION WELL

6" MIN.
PEA GRAVEL

4

1

5'

6" MAX.

ANCHOR GEOTEXTILE

FABRIC INTO NATIVE SOIL

AASHTO M288-06 CLASS II

NON-WOVEN GEOTEXTILE FABRIC

(CONTECH C-40 OR EQUAL)

AASHTO M43 WASHED #57

STONE 3/4" TO 2" CRUSHED

ANGULAR STONE.

POROSITY = 0.40.

SECTION B-B

TC-10: INFILTRATION TRENCH

BMP ID:  INF-C

N.T.S.

1.5 FT WALL

24" MIN.

6" NOTCH

IN WALL

2 FT WALL

2-INCH PERFORATED PVC
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6" MIN. PEA GRAVEL

2
%

2
%
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HSC: IMPERVIOUS AREA DISPERSION

N.T.S.

VARIES FROM 4' TO 15' (SEE PLAN)
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Attachment 1:  

Factor of Safety and Design Infiltration Rate Worksheet 

  



TECHNICAL GUIDANCE DOCUMENT APPENDICES 

 VII-35 December 20, 2013 

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

Factor Category Factor Description 

Assigned 

Weight (w) 

Factor 

Value (v) 

Product (p) 

p = w x v 

A 
Suitability 

Assessment 

Soil assessment methods 0.25   

Predominant soil texture 0.25   

Site soil variability 0.25   

Depth to groundwater / impervious 

layer 
0.25   

Suitability Assessment Safety Factor, SA = �p  

B Design 

Tributary area size 0.25   

Level of pretreatment/ expected 

sediment loads 
0.25   

Redundancy 0.25   

Compaction during construction 0.25   

Design Safety Factor, SB = �p  

Combined Safety Factor, STotal= SA x SB   

 Observed Infiltration Rate, inch/hr, Kobserved 

(corrected for test-specific bias) 
 

Design Infiltration Rate, in/hr, KDESIGN = KObserved / STotal  

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

 

 

 

 

 

 

 

 

 

 

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

combined adjustment factor shall not exceed 9.0. 

 

2 0.50

1 0.25

2 0.50

1 0.25

1.50

1 0.25

2 0.50

3 0.75

2 0.50

2.00

3

6.6 in/hr

2.2 in/hr

Double ring infiltrometer per ASTM D3385. See NorCal Engineering

letter dated January 3, 2014. The observed infiltration rate has been

established as 14 in/hr, however, the maximum measured rate is

defined to be 6.6 in/hr per County of San Bernardino requirements.

Filing Date: October 24, 2014



 

 

 

 

 

Attachment 2:  

Soil Infiltration Study  

NorCal Engineering 

  

































 

 

 

 

 

Attachment 3:  

Storm Water BMP Educational Materials 

 



The Updated Model Water Efficient Landscape Ordinance
C A L I F O R N I A  D E P A R T M E N T  O F  W A T E R  R E S O U R C E S

Landscapes are essential to the quality of life in California. They provide areas
for recreation, enhance the environment, clean the air and water, prevent 
erosion, o�er �re protection and replace ecosystems lost to development. 

California’s economic prosperity and environmental quality are dependant on 
an adequate supply of water for bene�cial uses. In California, about half of the 
urban water used is for landscape irrigation.  Ensuring e�cient landscapes
in new developments and reducing water waste in existing landscapes are the 
most cost-e�ective ways to stretch our limited water supplies and ensure that 
we continue to have su�cient water for California to prosper.  

The Water Conservation in Landscaping Act of 2006 (Assembly Bill 1881, Laird) 
requires cities, counties, and charter cities and charter counties, to adopt 
landscape water conservation ordinances by January 1, 2010.  Pursuant to this 
law, the Department of Water Resources (DWR) has prepared a Model Water 
E�cient Landscape Ordinance (Model Ordinance) for use by local agencies. 
The Model Ordinance was approved by the O�ce of Administrative Law on 
September 10, 2009. The Model Ordinance became e�ective on September 10.

All local agencies must adopt a water e�cient landscape ordinance by
January 1, 2010. The local agencies may adopt the state Model Ordinance,
or craft an ordinance to �t local conditions. In addition, several local agencies
may collaborate and craft a region-wide ordinance.  In any case, the adopted 
ordinance must be as e�ective as the Model Ordinance in regard to water 
conservation.

For more information, please visit our web site at
DWR October 2009 http://www.water.ca.gov/wateruseefficiency/landscapeordinance/



Water purveyors have an important role.
The enabling statute was directed to local agencies that make land use decisions and approve land development.
Active participation by water purveyors can make the implementation, enforcement and follow-up actions of an
ordinance more e�ective. 

Most new and rehabilitated landscapes are subject to a water e�cient landscape ordinance. Public landscapes and private 
development projects including developer installed single family and multi-family residential landscapes with at least
2500 sq. ft. of landscape area are subject to the Model Ordinance .

Homeowner provided landscaping at single family and multi-family homes are subject to the Model Ordinance if the 
landscape area is at least 5000 sq. ft

Existing landscapes are also subject to the Model Ordinance. 
Water waste is common in landscapes that are poorly designed or not well maintained. Water waste (from runo�,
overspray, low head drainage, leaks and excessive amounts of applied irrigation water in landscapes is prohibited by 
Section 2, Article X of the California Constitution. 

Any landscape installed prior to January 1, 2010, that is at least one acre in size may be subject to irrigation audits, irrigation 
surveys or water use analysis programs for evaluating irrigation system performance and adherence to the Maximum 
Applied Water Allowance as de�ned in the 1992 Model Ordinance with an Evapotranspiration Adjustment Factor (ETAF)
of 0.8. Local agencies and water purveyors (designated by the local agency) may institute these or other programs to 
increase e�ciency in existing landscapes.

All new landscapes will be assigned a water budget.
The water budget approach is a provision in the statute that ensures a landscape is allowed su�cient water. There are
two water budgets in the Model Ordinance; the Maximum Applied Water Allowance (MAWA) and the Estimated Total 
Water Use (ETWU).

The MAWA, is the water budget used for compliance and is an annual water allowance based on landscape area, local 
evapotranspiration and ETAF of 0.7. The ETWU is an annual water use estimation for design purposes and is based on
the water needs of the plants actually chosen for a given landscape. The ETWU may not exceed the MAWA.

Water e�cient landscapes o�er multiple bene�ts.
Water e�cient landscapes will stretch our limited water supplies.  Other bene�ts include reduced irrigation runo�,
reduced pollution of waterways, less property damage, less green waste, increased drought resistance and a smaller
carbon footprint. 

The Department of Water Resources will o�er technical assistance.
The Department plans to o�er a series of workshops, publications and other assistance for successful adoption and
implementation of the Model Ordinance or local water e�cient landscape ordinances. Information regarding these 
resources may be found on the DWR website: http://www.water.ca.gov/wateruseefficiency/landscapeordinance/ 
Questions on the Model Ordinance may be sent by e-mail to DWR sta� at: mweo@water.ca.gov.

Model Water Efficient Landscape Ordinance
C A L I F O R N I A  D E P A R T M E N T  O F  W A T E R  R E S O U R C E S

Important points
to consider...



 
R-3 
AUTOMOBILE PARKING 

 

 

 The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment x 
Nutrients  
Bacteria  
Foaming Agents  
Metals X 
Hydrocarbons X 
Hazardous Materials x 
Pesticides and 
Herbicides 

 

Other  

Parked automobiles may contribute pollutants to the storm 
drain because poorly maintained vehicles may leak fluids 
containing hydrocarbons, metals, and other pollutants.  In 
addition, heavily soiled automobiles may drop clods of dirt 
onto the parking surface, contributing to the sediment load 
when runoff is present.  During rain events, or wash-down 
activities, the pollutants may be carried into the storm drain 
system.  The pollution prevention activities outlined in this 
fact sheets are used to prevent the discharge of pollutants to 
the storm drain system.     

Think before parking your car. Remember - The ocean starts at your front door. 

Required Activities 

• If required, vehicles have to be removed from the street during designated street 
sweeping/cleaning times. 

• If the automobile is leaking, place a pan or similar collection device under the 
automobile, until such time as the leak may be repaired. 

• Use dry cleaning methods to remove any materials deposited by vehicles (e.g. 
adsorbents for fluid leaks, sweeping for soil clod deposits). 

Recommended Activities  

• Park automobiles over permeable surfaces (e.g. gravel, or porous cement). 

• Limit vehicle parking to covered areas. 

• Perform routine maintenance to minimize fluid leaks, and maximize fuel 
efficiency. 

 

 

For additional information contact: 
County of Orange, OC Watershed  
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com 
 



R-5 
DISPOSAL OF PET WASTES 

 

 

 

Pet wastes left in the environment may introduce solids, 
bacteria, and nutrients to the storm drain.  The type and 
quantity of waste will dictate the proper disposal 
method.  Small quantities of waste are best disposed 
with regular trash or flushed down a toilet.  Large 
quantities of wastes from herbivore animals may be 
composted for subsequent use or disposal to landfill.   

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment x 
Nutrients x 
Bacteria x 
Foaming Agents  
Metals  
Hydrocarbons  
Hazardous Materials  
Pesticides and 
Herbicides 

 

Other  

Pick up after your pet!  It’s as easy as 1-2-3.  1) Bring a 
bag.  2) Clean it up.  3) Dispose of it properly (toilet or 
trash).  The pollution prevention activities outlined in 
this fact sheets are used to prevent the discharge of 
pollutants to the storm drain system.     

Think before you dispose of any pet wastes. Remember - The ocean starts at your front 
door. 

Required Activities 

• All pet wastes must be picked up and properly disposed of.  Pet waste should be 
disposed of in the regular trash, flushed down a toilet, or composted as type and 
quantities dictate. 

• Properly dispose of unused flea control products (shampoo, sprays, or collars). 

• Manure produced by livestock in uncovered areas should be removed at least 
daily for composting, or storage in water-tight container prior to disposal.  Never 
hose down to stream or storm drain. Composting or storage areas should be 
configured and maintained so as not to allow contact with runoff.  Compost may 
be donated to greenhouses, nurseries, and botanical parks.  Topsoil companies 
and composting centers may also accept composted manure. 

• Line waste pits or trenches with an impermeable layer, such as thick plastic 
sheeting. 

• When possible, allow wash water to infiltrate into the ground, or collect in an 
area that is routed to the sanitary sewer. 

• Confine livestock in fenced in areas except during exercise and grazing times.  
Restrict animal access to creeks and streams, preferably by fencing. 

For additional information contact: 
County of Orange, OC Watershed  
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com 
 



• Install gutters that will divert roof runoff away from livestock areas. 

Recommended Activities 

• In order to properly dispose of pet waste, carry bags, pooper-scooper, or 
equivalent to safely pick up pet wastes while walking with pets.   

• Bathe pets indoors and use less toxic shampoos.  When possible, have pets 
professionally groomed. 

• Properly inoculate your pet in order to maintain their health and reduce the 
possibility of pathogens in pet wastes. 

• Maintain healthy and vigorous pastures with at least three inches of leafy 
material. 

• Consider indoor feeding of livestock during heavy rainfall, to minimize manure 
exposed to potential runoff. 

• Locate barns, corrals, and other high use areas on portions of property that either 
drain away from or are located distant form nearby creeks or storm drains. 

For additional information contact: 
County of Orange, OC Watershed  
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com 
 



R-7 
HOUSEHOLD HAZARDOUS 
WASTE 

 

 

 

Household hazardous wastes (HHW) are defined as 
waste materials which are typically found in homes or 
similar sources, which exhibit characteristics such as: 
corrosivity, ignitability, reactivity, and/or toxicity, or 
are listed as hazardous materials by EPA.   

Many types of waste can be 
recycled, however options 
for each waste type are 
limited.  Recycling is always 
preferable to disposal of 
unwanted materials.  All 
gasoline, antifreeze, waste oil, and lead-acid batteries 
can be recycled.  Latex and oil-based paint can be 
reused, as well as recycled.  Materials that cannot be 
reused or recycled should be disposed of at a properly 
permitted landfill. 

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment  
Nutrients  
Bacteria  
Foaming Agents x 
Metals x 
Hydrocarbons x 
Hazardous Materials x 
Pesticides and 
Herbicides 

x 

Other x 

List of most common HHW 
products: 

Drain openers 
Oven cleaners 
Wood and metal cleaners and 
polishes 
Automotive oil and fuel additives 
Grease and rust solvents 
Carburetor and fuel injection 
cleaners 
Starter fluids 
Batteries 
Paint Thinners 
Paint strippers and removers 
Adhesives 
Herbicides 
Pesticides 
Fungicides/wood preservatives 

Think before disposing of any household hazardous 
waste. Remember - The ocean starts at your front door. 

Required Activities  

• Dispose of HHW at a local collection facility.  Call (714) 834-6752 for the 
household hazardous waste center closest to your area. 

• Household hazardous materials must be stored indoors or under cover, and in 
closed and labeled containers. 

• If safe, contain, clean up, and properly dispose all household hazardous waste 
spills.  If an unsafe condition exists, call 911 to activate the proper response 
team. 

Recommended Activities 

• Use non-hazardous or less-hazardous products. 
• Participate in HHW reuse and recycling.   Call (714) 834-6752 for the 

participating household hazardous waste centers.  

For additional information contact: 
County of Orange, OC Watershed  
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com

The California Integrated Waste Management Board has a Recycling Hotline  (800) 553-2962, that provides information and recycling locations for 
used oil. 

 
 



R-8 
WATER CONSERVATION 

 

 

 

Excessive irrigation and/or the overuse of water is often 
the most significant factor in transporting pollutants to 
the storm drain system. Pollutants from a wide variety of 
sources including automobile repair and maintenance, 
automobile washing, automobile parking, home and 
garden care activities and pet care may dissolve in the  
water and be transported to the storm drain.  In addition, 
particles and materials coated with fertilizers and 
pesticides may be suspended in the flow and be 
transported to the storm drain.  

Hosing off outside areas to wash them down not only 
consumes large quantities of water, but also transports any pollutants, sediments, and 
waste to the storm drain system.  The pollution prevention activities outlined in this fact 
sheets are used to prevent the discharge of pollutants to the storm drain system.     

The activities outlined in this fact 
sheet target the following 
pollutants: 
Sediment x 
Nutrients x 
Bacteria x 
Foaming Agents x 
Metals x 
Hydrocarbons x 
Hazardous Materials x 
Pesticides and 
Herbicides 

x 

Other x 

Think before using water. Remember - The ocean starts at your front door. 

Required Activities  

• Irrigation systems must be properly adjusted to reflect seasonal water needs. 

• Do not hose off outside surfaces to clean, sweep with a broom instead. 

Recommended Activities 

• Fix any leaking faucets and eliminate unnecessary water sources. 

• Use xeroscaping and drought tolerant landscaping to reduce the watering needs. 

• Do not over watering lawns or gardens.  Over watering wastes water and 
promotes diseases. 

• Use a bucket to re-soak sponges/rags while washing automobiles and other 
items outdoors.  Use hose only for rinsing. 

• Wash automobiles at a commercial car wash employing water recycling. 

For additional information contact: 
County of Orange, OC Watershed  
Main: (714) 955-0600/ 24hr Water Pollution Discharge Hotline 1-877-89-SPILL 
or visit our website at: www.ocwatersheds.com 
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Infiltration Facility Operations and Maintenance 

General Requirements 

 
Infiltration facility maintenance should include frequent inspections to ensure that water 
infiltrates into the subsurface completely within the recommended infiltration time of 72 hours 
or less after a storm (see Appendix E for guidance on facility inspection and Appendix F for an 
infiltration inspection and maintenance checklist).  
 
Maintenance and regular inspections are of primary importance if infiltration basins and 
trenches are to continue to function as originally designed.  A specific maintenance plan shall be 
developed specific to each facility outlining the schedule and scope of maintenance operations, 
as well as the documentation and reporting requirements.  The following are general 
maintenance requirements: 
 
1. Regular inspection should determine if the sediment pretreatment structures require routine 

maintenance. 
 

2. If water is noticed in the basin more than 72 hours after a major storm or in the observation 
well of the infiltration trench more than 48 hours after a major storm, the infiltration facility 
may be clogged.  Maintenance activities triggered by a potentially clogged facility include:  

  
• Check for debris/sediment accumulation, rake surface and remove sediment (if any) and 

evaluate potential sources of sediment and vegetative or other debris (e.g., 
embankment erosion, channel scour, overhanging trees, etc).  If suspected upland 
sources are outside of the County's jurisdiction, additional pretreatment operations (e.g., 
trash racks, vegetated swales, etc.) may be necessary. 
 

• For basins, removal of the top layer of native soil may be required to restore infiltrative 
capacity. 

 
• For trenches, assess the condition of the top aggregate layer for sediment buildup and 

crusting.  Remove top layer of pea gravel and replace.  If slow draining conditions 
persist, entire trench may need to be excavated and replaced.   

 
3. Any debris or algae growth located on top of the infiltration facility should be removed and 

disposed of properly. 
 

4. Facilities should be inspected annually.  Trash and debris should be removed as needed, but 
at least annually prior to the beginning of the wet season. 

 
5. Site vegetation should be maintained as frequently as necessary to maintain the aesthetic 

appearance of the site, and as follows: 
   

• Vegetation, large shrubs, or trees that limit access or interfere with basin operation 
should be pruned or removed.   
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• Slope areas that have become bare should be revegetated and eroded areas should be 
regraded prior to being revegetated. 

• Grass should be mowed to 4”-9” high and grass clippings should be removed.           
• Fallen leaves and debris from deciduous plant foliage should be raked and removed.     
• Invasive vegetation, such as Alligatorweed (Alternanthera philoxeroides), Halogeton 

(Halogeton glomeratus), Spotted Knapweed (Centaurea maculosa), Giant Reed (Arundo 
donax), Castor Bean (Ricinus communis), Perennial Pepperweed (Lepidium latifolium), 
and Yellow Starthistle (Centaurea solstitalis) must be removed and replaced with non-
invasive species. Invasive species should never contribute more than 25% of the 
vegetated area.  For more information on invasive weeds, including biology and control 
of listed weeds, look at the “encycloweedia” located at the California Department of 
Food and Agriculture website at http://www.cdfa.ca.gov/wma or the California Invasive 
Plant Council website at http://portal.cal-ipc.org/weedlist. . 

• Dead vegetation should be removed if it exceeds 10% of area coverage.  Vegetation 
should be replaced immediately to maintain cover density and control erosion where 
soils are exposed.  

 
6. For infiltration basins, sediment buildup exceeding 50% of the forebay sediment storage 

capacity, as indicated by the steel markers, should be removed.  Sediment from the 
remainder of the basin should be removed when 6 inches of sediment accumulates.  
Sediments should be tested for toxic substance accumulation in compliance with current 
disposal requirements if visual or olfactory indications of pollution are noticed.  If toxic 
substances are encountered at concentrations exceeding thresholds of Title 22, Section 
66261 of the California Code of Regulations, the sediment must be disposed of in a 
hazardous waste landfill and the source of the contaminated sediments should be 
investigated and mitigated to the extent possible.  

 
7. Following sediment removal activities, replanting and/or reseeding of vegetation may be 

required for reestablishment.  
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Maintenance Standards 

A summary of the routine and major maintenance activities recommended for infiltration 
facilities is shown in Table 6-1. Detailed routine and major maintenance standards are listed in 
Tables 6-2 and 6-3. 
 

Table 6-1: Infiltration Facility Routine and Major Maintenance Quick Guide 

Inspection and Maintenance Activities Summary  

R
ou

ti
n

e 
M

ai
n

te
n

an
ce

 • Remove trash and debris as required 
• Repair and reseed erosion near inlet if necessary 
• Remove any visual evidence of contamination from floatables such as oil and grease 
• Clean under-drain (if present) and outlet piping to alleviate ponding and restore 

infiltrative capacity. 
• Remove minor sediment accumulation, debris and obstructions near inlet and outlet 

structures as needed 
• Mow routinely to maintain ideal grass height and to suppress weeds 
• Periodically observe function under wet weather conditions 
• Take photographs before and after maintenance (encouraged) 

M
aj

or
 M

ai
n

te
n

an
ce

 

• Clean out under-drains if present to alleviate ponding. Replace media if ponding or 
loss of infiltrative capacity persists and revegetate 

• Repair structural damage to flow control structures including inlet, outlet and 
overflow structures 

• De-thatch grass to remove accumulated sediment and aerate compacted areas to 
promote infiltration 

 



Stormwater BMP Design and Maintenance Manual  Infiltration Facilities 
 

6-17 
  5/6/2009 

Table 6-2: Routine Maintenance – Infiltration Facilities 

Defect Conditions When 
Maintenance Is Needed 

Results Expected When 
Maintenance Is 
Performed 

Frequency 

Trash & Debris 

Any trash and debris which 
exceed 5 cubic feet per 
1,000 square feet (one 
standard garbage can).  In 
general, there should be no 
visual evidence of 
dumping. 
If less than threshold, all 
trash and debris will be 
removed as part of next 
scheduled maintenance. 

Trash and debris cleared 
from site. 

Inlet Erosion 
Visible evidence of erosion 
occurring near inlet 
structures. 

Eroded areas 
repaired/reseeded 

Visual 
Contaminants 
and Pollution 

Any evidence of oil, 
gasoline, contaminants or 
other pollutants. 

No contaminants or 
pollutants present. 

Slow Drain Time 

Standing water long after 
storm has passed (after 48 
to 72 hours), or visual 
inspection of wells (if 
available) indicates that 
design drain times are not 
being achieved. 

Water drains within 48 to 72 
hours.  Drainage pipe is 
cleared, accumulated litter on 
surface is removed, and top 
1-2” of soil is raked or 
replaced.   

Inlets Blocked 
Trash and debris or 
sediment blocking inlet 
structures. 

Inlets clear and free of trash 
and debris. 

Annually prior to 
wet season. 
After major storm 
events (>0.75 
in/24 hrs) if spot 
checks indicate 
widespread 
damage/ 
maintenance 
needs. 
Litter removal is 
dependent on site 
conditions and 
desired aesthetics 
and should be 
done at a 
frequency to meet 
those objectives. 
 

Appearance of 
Poisonous, 
Noxious or 
Nuisance 
Vegetation 

Excessive grass and weed 
growth.  Noxious weeds, 
woody vegetation 
establishing, Turf growing 
over rock filter. 

Vegetation is mowed or 
trimmed to restore function. 
Weeds are removed to 
prevent noxious and nuisance 
plants from becoming 
established.  

Monthly (or as 
dictated by 
agreement 
between County 
and landscape 
contractor). 
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Table 6-3: Major Maintenance – Infiltration Facilities 

Defect Conditions When 
Maintenance Is Needed 

Results Expected When 
Maintenance Is Performed Frequency 

Standing Water 

Standing water long after 
storm has passed (after 24 
to 48 hours), or visual 
inspection of wells (if 
available) indicates that 
design drain times are not 
being achieved 

Design infiltration rate 
restored, either through 
excavation and filter media 
replacement or surface 
sediment removal. If 
applicable, underdrain 
cleaned, reset or replaced.  

As needed 
 

 
 
 




