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owns the subject property, is responsible for the implementation of the provisions of this plan and will ensure 
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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 I - Introduction 
This WQMP template has been prepared specifically for the Phase II Small MS4 General Permit in the Mojave 

River Watershed. This location is within the jurisdiction of the Lahontan Regional Water Quality Control Board 

(LRWQCB). This document should not be confused with the WQMP template for the Santa Ana Phase I area of 

San Bernardino County. 

WQMP preparers must refer to the MS4 Permit for the Mojave Watershed WQMP template and Technical 

Guidance (TGD) document found at: http://cms.sncounty.gov/dpw/Lnad/NPDES.aspx to find pertinent arid 

region and Mojave River Watershed specific references and requirements. 

  

http://cms.sncounty.gov/dpw/Lnad/NPDES.aspx
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Section 1 Discretionary Permit(s) 

Form 1-1 Project Information 

Project Name    Joshua Tree Estates 

Project Owner Contact Name: Kim Chen 

Mailing 

Address:   

1751 Colorado Blvd, #333 

Los Angeles, CA 90041 

E-mail 

Address:   
kim@homeparadiserg.com Telephone:   

  (626) 673-

2672 

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

Number(s):   
20668 

Additional Information/ 

Comments: 
      

Description of Project: 

The project site is located at the southeast corner of East Broadway and Laferney Avenue. 

The project site is bounded by Laferney Avenue to the west, East Broadway to the north, 

Sunever Road to the east, and Sapphire Street to the south. The project is proposing 32 

single-family residential lots on approximately 81.2 acres of undeveloped land. Existing 

elevations across the site vary from 2466’ at the northeast corner to 2518’ at the southwest 

corner (NAVD88 datum). The existing drainage pattern for the site is characterized by sheet 

flows that follow the slope to the northeast. The site is traversed by various unnamed 

ephemeral streambeds, all of which flow from the southwesterly direction toward the 

northeast. All flows in this area are ultimately conveyed to the Sunfair Dry Lakebed, a basin 

with no outlet, lying approximately 3.5 miles northeasterly from the subject property.  

 

The project site is impacted by offsite flows conveyed through 4 ephemeral streambeds 

running more or less parallel to each other from the southwest toward the northeast. Onsite 

streets will collect flows and direct them to the northeast corner of the site at East Broadway 

and Sunever Road via a series of culverts connecting a trapezoidal channel along East 

Broadway. Individual lot flows will be captured in an infiltration trench on each lot, which 

will be privately owned and maintained. 
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Provide summary of Conceptual 

WQMP conditions (if previously 

submitted and approved). Attach 

complete copy. 
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Section 2 Project Description 

2.1 Project Information 
The WQMP shall provide the information listed below. The information provided for Conceptual/ Preliminary 

WQMP should give sufficient detail to identify the major proposed site design and LID BMPs and other 

anticipated water quality features that impact site planning. Final Project WQMP must specifically identify all 

BMP incorporated into the final site design and provide other detailed information as described herein. 

The purpose of this information is to help determine the applicable development category, pollutants of 

concern, watershed description, and long term maintenance responsibilities for the project, and any applicable 

water quality credits. This information will be used in conjunction with the information in Section 3, Site 

Description, to establish the performance criteria and to select the LID BMP or other BMP for the project or 

other alternative programs that the project will participate in, which are described in Section 4. 

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

the Project is a Regulated Development Project. 

If the Project is creating and/or replacing greater that 2,500 square feet but less than 5,000 square feet of 

impervious surface area, then it is considered a Site Design Only project. This criterion is applicable to all 

development types including detached single family homes that create and/or replace greater than 2,500 square 

feet of impervious area and are not part of a larger plan of development. 

 

  

Form 2.1-1  Description of Proposed Project 

1 Development Category (Select all that apply): 

 #1 New development 

involving the creation of 

10,000 ft2 or more of 

impervious surface collectively 

over entire site 

 #2 Significant re-

development involving the 

addition or replacement of 

5,000 ft2 or more of impervious 

surface on an already 

developed site 

 #3 Road Project – any 

road, sidewalk, or bicycle 

lane project that creates 

greater that 5,000 square 

feet of contiguous 

impervious surface 

 #4 LUPs – linear 

underground/overhead 

projects that has a discrete 

location with 5,000 sq. ft. 

or more new constructed 

impervious surface 

  Site Design Only  (Project Total Square Feet > 2,500 but < 5,000 sq.ft.)   Will require source control Site Design Measures. Use the 

“PCMP” Template. Do not use this WQMP Template 

2 
Project Area (ft2):   3,526,181 3 

Number of Dwelling Units: 32 4
 SIC Code:    

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.   

~ □ □ □ 

□ 

I I I I I 

□ IZI 
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2.2 Property Ownership/Management 
Describe the ownership/management of all portions of the project and site.  State whether any infrastructure 

will transfer to public agencies (City, County, Caltrans, etc.) after project completion. State if a homeowners or 

property owners association will be formed and be responsible for the long-term maintenance of project 

stormwater facilities. Describe any lot-level stormwater features that will be the responsibility of individual 

property owners. 

Form 2.2-1 Property Ownership/Management 

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

The infiltration trenches on each lot will be privately owned and maintained by each lot owner. Cross-lot drainage exists and will 

remain after public improvements are made. Each lot owner will agree to accept runoff from the adjacent property so long as the 

location of the flow or concentrated runoff is not altered. Each lot owner shall agree not to alter the quantity or quality of the 

runoff from their lot onto the adjacent property. No lot grading will occur as an improvement of this development. Each lot owner 

will be responsible for their own grading, swales, and runoff mitigation.   
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2.3 Potential Stormwater Pollutants 
Best Management Practices (BMP) measures for pollutant generating activities and sources shall be designed 

consistent with recommendations from the CASQA Stormwater BMP Handbook for New Development and 

Redevelopment (or an equivalent manual). Pollutant generating activities must be considered when 

determining the overall pollutants of concern for the Project as presented in Form 2.3-1. 

Determine and describe expected stormwater pollutants of concern based on land uses and site activities (refer 

to Table 3-2 in the TGD for WQMP). 

Form 2.3-1 Pollutants of Concern 

Pollutant 
Please check:   

E=Expected, N=Not 
Expected 

Additional Information and Comments 

Pathogens (Bacterial / Virus) E  N  Runoff from landscaped areas can bring pathogens. 

Nutrients - Phosphorous E  N  
Runoff from landscaped areas can bring nutrients including   

phosphorous. 

Nutrients - Nitrogen E  N  
Runoff from landscaped areas can bring nutrients including   

nitrogen. 

Noxious Aquatic Plants E  N  Noxious aquatic plants are not anticipated as part of this project 

Sediment E  N  Runoff along pervious areas can erode slopes and carry sediment. 

Metals E  N  Metals are not anticipated as part of this project. 

Oil and Grease E  N  
The primary source of oil and grease would come from vehicular   

traffic.   

Trash/Debris E  N  Trash is expected given the land use. 

Pesticides / Herbicides E  N  
Runoff from landscaped areas can bring with it pesticides and   

herbicides. 

Organic Compounds E  N  Site does not contain existing landscaping. 

Other:       E  N        

Other:       E  N        

Other:       E  N        

~ □ 

~ □ 

~ □ 

□ ~ 

~ □ 

□ ~ 

~ □ 

~ □ 

~ □ 

□ ~ 

□ □ 

□ □ 

□ □ 
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Section 3 Site and Watershed Description 
Describe the project site conditions that will facilitate the selection of BMP through an analysis of the 

physical conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) 

that collect flow from a portion of the site and describe how runoff from each DA (and sub-watershed 

DMAs) is conveyed to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is 

provided as an example. Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project 

has more than one drainage area for stormwater management, then complete 

additional versions of these forms for each DA / outlet. A map presenting the DMAs 

must be included as an appendix to the WQMP document. 

Form 3-1  Site Location and Hydrologic Features 

Site coordinates take GPS 

measurement at  approximate 

center of site 
Latitude  34.162826 Longitude  -116.268940 Thomas Bros Map page  4889 

1 
San Bernardino County climatic region:      Desert   

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

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

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

 

 

 

 

 

 

 

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

DA1 DMA C flows to 

DA1 DMA A 

Ex. Bioretention overflow to vegetated bioswale with 4’ bottom width, 5:1 side slopes and bed slope of 0.01. Conveys 

runoff for 1000’ through DMA 1 to existing catch basin on SE corner of property 

DA1 DMA A to Outlet 1 

Runoff on each lot will be captured and mitigated via use of an infiltration trench on each individual lot. 

Runoff in the proposed streets will flow towards East Broadway, where it will be conveyed by a series 

of culverts connecting a trapezoidal channel that flows to the northeast corner of the site at East 

Broadway and Sunever Road before flowing offsite. 

DA1 DMA B to Outlet 1  

DA2 to Outlet 2  

  

~ 

□ ~ 
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1  

For Drainage Area 1’s sub-watershed DMA, 

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

1 
DMA drainage area (ft2) 3,526,181                   

2 
Existing site impervious area (ft2)

 28,750
 

     
 

     
 

     
 

3
 Antecedent moisture condition For desert 

areas, use 

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

0100412_map.pdf
 

1
 

     
 

     
 

     
 

4
 Hydrologic soil group  Refer to County 

Hydrology Manual Addendum for Arid Regions – 

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

0100412_addendum.pdf 

B
 

     
 

     
 

     
 

5 Longest flowpath length (ft)
 8,686 ft

 
     

 
     

 
     

 

6
 Longest flowpath slope (ft/ft)

 0.019 ft/ft
                   

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

of Hydrology Manual
 Barren

                   

8
 Pre-developed pervious area condition: 

Based on the extent of wet season vegetated cover 

good >75%; Fair 50-75%; Poor  <50% Attach photos 

of site to support rating 

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

(use only as needed for additional DMA w/in DA 1) 
For Drainage Area 1’s sub-watershed DMA, 

provide the following characteristics
 DMA E DMA F DMA G DMA H 

1 
DMA drainage area (ft2)                         

2 
Existing site impervious area (ft2)

      
 

     
 

     
 

     
 

3
 Antecedent moisture condition For desert 

areas, use 

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

0100412_map.pdf
 

     
 

     
 

     
 

     
 

4
 Hydrologic soil group  Refer to County 

Hydrology Manual Addendum for Arid Regions – 

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

20100412_addendum.pdf 

     
 

     
 

     
 

     
 

5 Longest flowpath length (ft)
      

 
     

 
     

 
     

 

6
 Longest flowpath slope (ft/ft)

      
                   

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

of Hydrology Manual
      

                   

8
 Pre-developed pervious area condition: 

Based on the extent of wet season vegetated cover 

good >75%; Fair 50-75%; Poor  <50% Attach photos 

of site to support rating 
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Form 3-3 Watershed Description for Drainage Area     

Receiving waters 
Refer to Watershed Mapping Tool - 

http://permitrack.sbcounty.gov/wap/ 

See ‘Drainage Facilities” link at this website 

Santa Ana River Reach 5, Reach 4, Reach 3 and Prado Basin  

Applicable TMDLs 
Refer to Local Implementation Plan 

Santa Ana River Reach 4 – pathogens 

Santa Ana River Reach 3 – pathogens/metals  

303(d) listed impairments  
Refer to Local Implementation Plan and Watershed 

Mapping Tool –  

http://permitrack.sbcounty.gov/wap/ and State 

Water Resources Control Board website – 

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

ues/programs/tmdl/index.shtml  

None for immediate receiving waters 

Santa Ana River Reach 4 – pathogens 

Santa Ana River Reach 3 – pathogens/metals 

Environmentally Sensitive Areas (ESA) 
Refer to Watershed Mapping Tool –  

http://permitrack.sbcounty.gov/wap/ 
None  

Unlined Downstream Water Bodies 
Refer to Watershed Mapping Tool –  

http://permitrack.sbcounty.gov/wap/ 
Santa Ana River Reach 5, Reach 4, Reach 3  

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://www.waterboards.ca.gov/santaana/water_issues/programs/tmdl/index.shtml
http://www.waterboards.ca.gov/santaana/water_issues/programs/tmdl/index.shtml
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Section 4 Best Management Practices (BMP) 

4.1 Source Control BMP and Site Design BMP Measures 

The information and date in this section are required for both Regulated Development and Site Design Only 

Projects. Source Control BMPs and Site Design BMP Measures are the basis of site-specific pollution 

management. 

4.1.1 Source Control BMPs  

Non-structural and structural source control BMP are required to be incorporated into all new development 

and significant redevelopment projects. Form 4.1-1 and 4.1-2 are used to describe specific source control BMPs 

used in the WQMP or to explain why a certain BMP is not applicable. Table 7-3 of the TGD for WQMP provides 

a list of applicable source control BMP for projects with specific types of potential pollutant sources or activities. 

The source control BMP in this table must be implemented for projects with these specific types of potential 

pollutant sources or activities. 

The preparers of this WQMP have reviewed the source control BMP requirements for new development and 

significant redevelopment projects. The preparers have also reviewed the specific BMP required for project as 

specified in Forms 4.1-1 and 4.1-2. All applicable non-structural and structural source control BMP shall be 

implemented in the project. 

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

Development and Redevelopment.
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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 
  

Practical educational materials will be provided to the first property owners/tenants 
outlining general housekeeping practices that contribute to the protection of 

stormwater quality. Afterward, such materials will then be available through the local 
jurisdiction’s stormwater education program. 

 

N2 Activity Restrictions   

CCRs will be prepared by the developer to restrict activities that may have an adverse 
impact on stormwater quality. Vehicle washing will be prohibited outside of designated 
car washing facilities. When using pesticides, contact licensed pesticide applicator to do 

the application. 

 

N3 Landscape Management BMPs   

Property owners/tenants/occupants will follow all federal, state and local laws and 
regulations governing the use, storage and disposal of fertilizers and pesticides and 
training of applicators and pest control advisors. Pesticide application will only be 

performed under the supervision of a California qualified pesticide applicator. 

 

N4 BMP Maintenance   
Implementation of non-structural BMPs and maintenance of structural BMPs will be 

the responsibility of each individual lot owner. 

N5 
Title 22 CCR Compliance  

(How development will comply) 
  No hazardous waste will be stored on the site. 

N6 Local Water Quality Ordinances   
Property owners/tenants/occupants will be informed that compliance with all 

applicable local water quality ordinances is required and will be completed through this 
WQMP. 

N7 Spill Contingency Plan   
Proposed project is a residential development; spill contingency plan is not applicable 

 

N8 Underground Storage Tank Compliance   
No underground storage tanks on this project. 

 

N9 Hazardous Materials Disclosure Compliance 
  

No hazardous materials will be stored on the site. 

 

  

IZI □ 

IZI □ 

IZI □ 

IZI □ 

□ IZI 

IZI □ 

□ IZI 

□ IZI 

□ IZI 
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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 
  Property owners/tenants/occupants will be informed that compliance with Article 80 of 

the Uniform Fire Code is required. 

N11 Litter/Debris Control Program 
  

Property owner shall implement trash management and litter control procedures aimed 
at reducing pollution of drainage water.Site inspection will occur daily and during 

landscape maintenance. Trash will be cleaned as needed. 
 

N12 Employee Training 
  

Individual lot owners will be responsible for maintaining their own BMP’s; employee 
training is not applicable. 

N13 Housekeeping of Loading Docks 
  Site does not have loading docks. 

N14 Catch Basin Inspection Program 
  

No catch basins are being proposed. 

N15 
Vacuum Sweeping of Private Streets and 

Parking Lots 
  

Vacuum sweeping of parking lots will be performed on an annual basis at minimum prior 

to the start of the rainy season or as required by the local jurisdiction. 

N16 
Other Non-structural Measures for Public 
Agency Projects 

  
No other applicable non-structural measures for this project exist at this time. Site is not 

a public agency project. 

N17 
Comply with all other applicable NPDES 
permits 

  
Property owner will comply with other NPDES permits to include BMPs that are required 

as part of a SWPPP. 

~ □ 

~ □ 

□ ~ 

□ ~ 

□ ~ 

~ □ 

□ ~ 

□ ~ 
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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) 

  
Catch basins are not being proposed on this project. 

S2 

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

  
No outdoor areas for storage of materials are being proposed. 

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

  
Trash enclosures are not being proposed. 

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) 

  
Landscape design will include water efficient plant pallettes and efficient irrigation 
systems recommended by a landscape architect to minimize excess irrigation and 

irrigation runoff. 

S5 

Finish grade of landscaped areas at a minimum of 

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

pavement 

  
Landscape pockets, fingers, setback areas, etc. will have a finished grade 1-2 inches 

below top of curb to increase retention and infiltration of stormwater and 
irrigation water. 

 

S6 

Protect slopes and channels and provide energy 

dissipation (CASQA New Development BMP 

Handbook SD-10) 

  
All graded slopes will be designed to safely convey runoff from top of slope. All 

slopes will be planted to further prevent erosion. Energy dissipation will be 
installed as needed. 

 

S7 
Covered dock areas (CASQA New Development 

BMP Handbook SD-31) 
  Loading docks are not being proposed on this project. 

S8 

Covered maintenance bays with spill containment 

plans (CASQA New Development BMP Handbook 

SD-31) 

  No repair/mainenance bays are proposed as part of this specific project. 

S9 
Vehicle wash areas with spill containment plans 

(CASQA New Development BMP Handbook SD-33) 
  Vehicle washing is not allowed onsite as part of this project. 

S10 
Covered outdoor processing areas (CASQA New 

Development BMP Handbook SD-36) 
  No outdoor processing areas are proposed as part of this specific project. 

□ ~ 

□ ~ 

□ ~ 

~ □ 

~ □ 

~ □ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 
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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 outdoor equipment/accessory washing areas are proposed as part of this 

specific project. 

S12 
Fueling areas (CASQA New Development BMP 

Handbook SD-30) 
  No fuel dispensing areas are proposed as part of this specific project. 

S13 
Hillside landscaping (CASQA New Development 

BMP Handbook SD-10) 
  

No hillside areas will be disturbed during development activities for this specific 

project. 

S14 Wash water control for food preparation areas 
  Project is not a food establishments entity. 

S15 
Community car wash racks (CASQA New 

Development BMP Handbook SD-33) 
  No community car wash facilities are proposed as part of this specific project. 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 
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4.1.2 Site Design BMPs 

As part of the planning phase of a project, the site design practices associated with new LID requirements in the 

Phase II Small MS4 Permit must be considered. Site design BMP measures can result in smaller Design Capture 

Volume (DCV) to be managed by both LID and hydromodification control BMPs by reducing runoff generation. 

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

paths will influence the overall site design. 

Describe site design and drainage plan including: 

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

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

Minimize impervious areas: Yes     No  

Explanation:  Lots will be approximately 65% impervious. 

Maximize natural infiltration capacity: Yes  No  

Explanation: Lots will remain mostly undeveloped with the exception of the pad. Infiltration trenches will be utilized on each 
graded pad to capture and infiltrate flows from the lots. 

Preserve existing drainage patterns and time of concentration: Yes  No  

Explanation: Site grading will be designed to mimic natural pre-development drainage patterns, which drain to the northeast 
corner of the site. 

Disconnect impervious areas. Including rerouting of rooftop drainage pipes to drain stormwater to storage or infiltration BMPs 
instead of to storm drain: Yes  No  

Explanation: Runoff on lots will drain to the infiltration trenches on each lot. 

Use of Porous Pavement: Yes  No  
Explanation: No porous pavement is being proposed. 

Protect existing vegetation and sensitive areas: Yes  No  

Explanation:  Existing site is barren and lots will remain undeveloped with the exception of the pad. Existing vegetation and 
Joshua Trees will remain undisturbed in the undeveloped portions of the site. 

Re-vegetate disturbed areas: Yes  No  

Explanation: Disturbed areas will be graded and landscaped per the landscaping plan for the project. 

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

Explanation: The compaction in the proposed infiltration trenches will be per soil engineer’s recommendations. 

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

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

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

IZI □ 

IZI □ 

IZI □ 

IZI □ 

□ IZI 

IZI □ 

□ IZI 

IZI □ 
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Utilize naturalized/rock-lined drainage swales in place of underground piping or imperviously lined swales: Yes  No  
Explanation: No swales are being proposed on this project. 

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

Explanation: Graded areas of landscape will be staked off to reduce compaction. 

Use of Rain Barrels and Cisterns, Including the use of on-site water collection systems : Yes  No  

Explanation: No rain barrels or cisterns are being proposed on this project. 

Stream Setbacks. Includes a specified distance from an adjacent stream: Yes  No  

Explanation: No adjacent streams.  

 

It is noted that, in the Phase II Small MS4 Permit, site design elements for green roofs and vegetative swales are 

required. Due to the local climatology in the Mojave River Watershed, proactive measures are taken to maximize 

the amount of drought tolerant vegetation. It is not practical in this region to have green roofs or vegetatice swales. 

As part of site design the project proponent should utilize locally recommended vegetation types for landscaping. 

Typical landscaping recommendations are found in following local references: 

San Bernardino County Special Districts: 

Guide to High Desert Landscaping – 

http://www.specialdistricts.org/modules/showdocument.aspx?documentid=795 

Recommended High-Desert Plants –  

http://www.specialdistricts.org/modules/showdocument.aspx?documentid=553 

Mojave Water Agency: 

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

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

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

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

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

Alliance for Water Awareness and Conservation (AWAC) outdoor tips – http://hdawac.org/save-outdoors.html 

 

 

 

□ ~ 

~ □ 

□ ~ 

□ ~ 

http://www.specialdistricts.org/modules/showdocument.aspx?documentid=795
http://www.specialdistricts.org/modules/showdocument.aspx?documentid=553
http://www.mojavewater.org/files/desertranchgardenprototype.pdf
http://www.mojavewater.org/files/Summertree-Native-Plant-Brochure.pdf
http://www.mojavewater.org/files/thornlessgardenprotoype.pdf
http://www.mojavewater.org/files/mediterraneangardenprototype.pdf
http://www.mojavewater.org/files/lushandefficientgardenprototype.pdf
http://hdawac.org/save-outdoors.html
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4.2 Treatment BMPs 
After implementation and design of both Source Control BMPs and Site Design BMP measures, and remaning 

runoff from impervious DMAs must be directed to one or more on-site, treatment BMPs (LID or biotreatment) 

designed to infiltrate, evaportranspire, and/or bioretain the amount of runoff specified in Permit Section E.12.e(ii)© 

Numeric Sizing Criteria for Storm Water Retention and Treatment. 

4.2.1 Project Specific Hydrology Characterization 

The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based on 

performance criteria specified in Section E.12.e.ii.c and Section E.12.f of the Phase II Small MS4 Permit. These targets 

include runoff volume for water quality control (referred to as LID design capture volume), and runoff volume, time 

of concentration, and peak runoff for protection from hydromodification. 

If the project has more than one outlet for stormwater runoff, then complete additional versions of these 

forms for each DA / outlet. 

It is noted that in the Phase II Small MS4 Permit jurisdictions, the LID BMP Design Capture Volume criteria 

is based on the 2-year rain event. The hydromodification performance criterion is based on the 10-year rain 

event. 

Methods applied in the following forms include: 

▪ For LID BMP Design Capture Volume (DCV), San Bernardino County requires use of the P6 method (Form 4.2-

1) For pre- and post-development hydrologic calculation, San Bernardino County requires the use of the 

Rational Method (San Bernardino County Hydrology Manual Section D). Forms 4.2-2 through Form 4.2-5 

calculate hydrologic variables including runoff volume, time of concentration, and peak runoff from the project 

site pre- and post-development using the Hydrology Manual Rational Method approach. For projects greater 

than 640 acres (1.0 mi2), the Rational Method and these forms should not be used. For such projects, the Unit 

Hydrograph Method (San Bernardino County Hydrology Manual Section E) shall be applied for hydrologic 

calculations for hydromodification performance criteria. 

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

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

(DA 1) 

1 Project area DA 1 (ft2): 

3,526,181 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 

3 
Runoff Coefficient (Rc):   

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

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

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

6 
Drawdown Rate  

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

by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 

24-hrs             

48-hrs  
□ 
~ 

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced.  

7 
Compute design capture volume, DCV (ft3):  174,240  

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 

 

See drainage study in Appendix A 

  

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

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

If “Yes”, then complete Hydromodification assessment of site hydrology for 10yr storm event using Forms 4.2-3 through 4.2-5 and insert 

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

Manual- Addendum 1) 

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

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

Pre-developed 
1

 835,915 

Form 4.2-3 Item 12 

2
 41.33 

Form 4.2-4 Item 13 

3
 337.07 

Form 4.2-5 Item 10 

Post-developed 
4

 1,010,590 

Form 4.2-3 Item 13 

5
 40.23 

Form 4.2-4 Item 14 

6
 418.62 

Form 4.2-5 Item 14 

Difference 
7

  174,675 

Item 4 – Item 1 

8
  1.1 

Item 2 – Item 5 

9
  81.55 

Item 6 – Item 3 

Difference  

(as % of pre-developed) 

10
 20.9% 

Item 7 / Item 1 

11
 2.7% 

Item 8 / Item 2 

12
 24.2% 

Item 9 / Item 3 

~ □ 

, ......................................... , .................................................................................................................................. . 
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Form 4.2-3  Hydromodification Assessment for Runoff Volume (DA 1) 
Weighted Curve Number 

Determination for: 

Pre-developed DA 

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

1a Land Cover type                                                 

2a Hydrologic Soil Group (HSG)                                                 

3a DMA Area, ft2 sum of areas of 

DMA should equal area of DA 
                                                

4a Curve Number (CN) use Items 

1 and 2 to select the appropriate CN 

from Appendix C-2 of the TGD for 

WQMP 

                                                

Weighted Curve Number 

Determination for: 

Post-developed DA 

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

1b Land Cover type       
                                          

2b Hydrologic Soil Group (HSG)                                                 

3b DMA Area, ft2 sum of areas of 

DMA should equal area of DA 
                                                

4b Curve Number (CN) use Items 

5 and 6 to select the appropriate CN 

from Appendix C-2 of the TGD for 

WQMP 

                                                

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

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

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

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

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

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

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

14 Volume Reduction needed to meet HCOC Requirement, (ft3):   
   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 Hydromodification Assessment for Time of Concentration (DA 1) 

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

form below) 

Variables 

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

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

DMA A DMA B DMA C DMA D DMA A DMA B DMA C DMA D 

1 
Length of flowpath (ft)  Use Form 3-

2 Item 5 for pre-developed condition 

                                                

2 
Change in elevation (ft) 

                                                

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

                                                 

4 
Land cover 

                                                

5 
Initial DMA Time of Concentration 

(min) Appendix C-1 of the TGD for 

WQMP 

                                                

6 
Length of conveyance from DMA 

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

site outlet 

                                                

7 
Cross-sectional area of channel 

(ft2) 

                                                

8 
Wetted perimeter of channel (ft) 

                                                

9 
Manning’s roughness of channel 

(n) 

                                                

10 
Channel flow velocity (ft/sec)   

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

* (Item 3)^0.5 

                                                

11 
Travel time to outlet (min)  

Tt = Item 6 / (Item 10 * 60) 

                                                

12 
Total time of concentration (min) 

Tc = Item 5 + Item 11 

                                                

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

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

 

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

Compute peak runoff for pre- and post-developed conditions 

Variables 

Pre-developed DA to Project 

Outlet (Use additional forms if 

more than 3 DMA) 

Post-developed DA to Project 

Outlet (Use additional forms if 

more than 3 DMA) 

DMA A DMA B DMA C DMA A DMA B DMA C 

1 
Rainfall Intensity for storm duration equal to time of concentration   

Ipeak = 10^(LOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 Item 5 /60) 

                                    

2 
Drainage Area of each DMA (Acres)  

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

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

                                    

3 
Ratio of pervious area to total area 

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

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

                                    

4 
Pervious area infiltration rate (in/hr)  

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

for WQMP 

                                    

5 
Maximum loss rate (in/hr)    

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

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

                                    

6 
Peak Flow from DMA (cfs)   

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

                                    

7 
Time of concentration adjustment factor for other DMA to 

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

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

DMA A
 

n/a             n/a             

DMA B       n/a             n/a       

DMA C
 

            n/a             n/a 

8 
Pre-developed Qp at Tc for DMA A:         

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

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

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

Item 5DMAC)* Item 7DMAA/3] 

9 
Pre-developed Qp at Tc for DMA B:         

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

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

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

Item 5DMAC)* Item 7DMAB/3] 

10 
Pre-developed Qp at Tc for DMA C:         

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

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

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

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

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

11 
 Post-developed Qp at Tc for DMA A: 

       Same as Item 8 for post-developed values 

12 
 Post-developed Qp at Tc for DMA B: 

      Same as Item 9 for post-developed values 

13 
Post-developed Qp at Tc for DMA C: 

       Same as Item 10 for post-developed 

values 

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

needed) 

15 
Peak runoff reduction needed to meet HCOC Requirement (cfs):          Qp-HCOC = (Item 14 * 0.95) – Item 10 



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP) 
  

 

  4-13 

4.3 BMP Selection and Sizing 
Complete the following forms for each project site DA to document that the proposed treatment 

(LID/Bioretention) BMPs conform to the project DCV developed to meet performance criteria specified in the 

Phase II Small MS4 Permit (WQMP Template Section 4.2). For the LID DCV, the forms are ordered according to 

hierarchy of BMP selection as required by the Phase II Small MS4 Permit (see Section 5.3.1 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)  

▪ Biotreatment (Form 4.3-4).  

 

 

 

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

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

The first step in the analysis, using Section 5.3.2 of the TGD for WQMP, is to complete Forms 4.3-1 and 4.3-3) to 

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

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

etc. used to make the determination of infeasibility. 

Next, complete Forms 4.3-2 and 4.3-4 to determine the feasibility of applicable Site Design BMPs, and, if their 

implementation is feasible, the extent of mitigation of the DCV. 

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

combinations of LID BMPs, including all applicable Site Design BMPs to maximize on-site retention of the 

DCV. If no combination of BMP can mitigate the entire DCV, implement the single BMP type, or combination 

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

If the combination of site design, retention and/or infiltration BMPs are unable to mitigate the entire DCV, then 

the remainder of the volume-based performance criteria that cannot be achieved with site design, retention 

and/or infiltration BMPs must be managed through biotreatment BMPs. If biotreatment BMPs are used, then 

they must be sized to provide equivalent effectiveness based on Template Section 4.3.4. 

  

Please note that the selected BMPs may also be used as dual purpose for on-site, 

hydromodification mitigation and management. 
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4.3.1 Exceptions to Requirements for Bioretention Facilities 

Contingent on a demonstration that use of bioretention or a facility of equivalent effectiveness is infeasible, 

other types of biotreatment or media filters (such as tree-box-type biofilters or in-vault media filters) may be 

used for the following categories of Regulated Projects: 

1) Projects creating or replacing an acre or less of impervious area, and located in a designated pedestrian-

oriented commercial district (i.e., smart growth projects), and having at least 85% of the entire project site 

covered by permanent structures; 

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

3) Historic sites, structures or landscapes that cannot alter their original configuration in order to maintain 

their historic integrity. 
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Form 4.3-1 Infiltration BMP Feasibility (DA 1) 

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

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

Refer to Section 5.3.2.1 of the TGD for WQMP  

If Yes, Provide basis: (attach) 

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

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

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

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

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

would result in significantly increased risks of geotechnical hazards. 

If Yes, Provide basis: (attach) 

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

If Yes, Provide basis: (attach) 

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

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

If Yes, Provide basis: (attach) 

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

soil amendments)?                                                                                                                                                                            Yes  No  

If Yes, Provide basis: (attach) 

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

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

See Section 3.5 of the TGD for WQMP and WAP 

If Yes, Provide basis: (attach) 

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

If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 8 

below. 

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

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

If no, then proceed to Item 9, below. 

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

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

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

□ [8J 

□ [8J 

□ [8J 

□ [8J 

□ [8J 

□ [8J 

□ [8J 

□ [8J 
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4.3.2 Site Design BMP 

Section E.12.e of the Small Phase II MS4 Permit emphasizes the use of LID preventative measures; and the use of 

Site Design Measures reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, 

all applicable site Design Measures shall be provided except where they are mutually exclusive with each other, 

or with other BMPs. Mutual exclusivity may result from overlapping BMP footprints such that either would be 

potentially feasible by itself, but both could not be implemented. Please note that while there are no numeric 

standards regarding the use of Site Design BMPs. If a project cannot feasibly meet BMP sizing requirements or 

cannot fully address hydromodification, feasibility of all applicable Site Design BMPs must be part of 

demonstrating that the BMP system has been designed to retain the maximum feasible portion of the DCV. 

Complete Form 4.3-2 to identify and calculate estimated retention volume from implementing site design BMP. 

Refer to Section 5.4 in the TGD for more detailed guidance. 

Form 4.3-2  Site Design BMPs (DA 1) 

1 
Implementation of Impervious Area Dispersion BMP (i.e. 

routing runoff from impervious to pervious areas), excluding 

impervious areas planned for routing to on-lot infiltration 

BMP:  Yes    No    If yes, complete Items 2-5; If no, 

proceed to Item 6 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        
(Use additional forms 

for more BMPs) 

2 
Total impervious area draining to pervious area (ft2)                   

3 
Ratio of pervious area receiving runoff to impervious area                   

4 
Retention volume achieved from impervious area 

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

of 0.5 inches of runoff 

                  

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

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

on-lot rain gardens):  Yes    No    If yes, complete Items 7-

13 for aggregate of all on-lot infiltration BMP in each DA; If no, 

proceed to Item 14 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        
(Use additional forms 

for more BMPs) 

7 
Ponding surface area (ft2)                   

8 
Ponding depth (ft)                   

9 
Surface area of amended soil/gravel (ft2)                   

10 
Average depth of amended soil/gravel (ft)                   

11 
Average porosity of amended soil/gravel

                   

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

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

                  

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

□ □ 

..................................................... -···················································· 

□ □ 
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Form 4.3-2  Site Design BMPs (DA 1) 

Form 4.3-2 cont. Site Design BMPs (DA 1) 

21 
Implementation of Street Trees:   Yes       No     

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

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        
(Use additional forms 

for more BMPs) 

22 
Number of Street Trees

                   

23 
Average canopy cover over impervious area (ft2) 

                  

24 
Runoff volume retention from street trees (ft3)  

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

0.05 inches
 

                  

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

 

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

□ □ 



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP) 
  

 

  4-18 

4.3.3 Infiltration BMPs 

Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs. Volume 

retention estimates are sensitive to the percolation rate used, which determines the amount of runoff that can 

be infiltrated within the specified drawdown time. The infiltration safety factor reduces field measured 

percolation to account for potential inaccuracy associated with field measurements, declining BMP 

performance over time, and compaction during construction. Appendix C of the TGD for WQMP provides 

guidance on estimating an appropriate safety factor to use in Form 4.3-3.  

If site constraints limit the use of BMPs to a single type and implementation of retention and infiltration BMPs 

mitigate no more than 40% of the DCV, then they are considered infeasible and the Project Proponent may 

evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.5 of the TGD for WQMP) 

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, then LID infiltration BMPs 

shall be implemented to the MEP (section 4.1 of the TGD for WQMP).  

4.3.3.1  Allowed Variations for Special Site Conditions 

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

conditions: 

1) Facilities located within 10 feet of structures or other potential geotechnical hazards established by the 

geotechnical expert for the project may incorporate an impervious cutoff wall between the bioretention facility 

and the structure or other geotechnical hazard. 

2) Facilities with documented high concentrations of pollutants in underlying soil or groundwater, facilities 

located where infiltration could contribute to a geotechnical hazard, and facilities located on elevated plazas or 

other structures may incorporate and impervious liner and may located the underdrain discharge at the bottom 

of the subsurface drainage/storage layer (this configuration is commonly known as a “flow-through planter”). 

3) Facilities located in areas of high groundwater, highly infiltrative soils or where connection of underdrain to a 

surface drain or to a subsurface storm drain are infeasible, may omit the underdrain. 

4) facilities serving high-risk areas such as fueling stations, truck stops, auto repairs, and heavy industrial sites 

may be required to provide adequate pretreatment to address pollutants of concern unless these high-risk areas 

are isolated from storm water runoff or bioretention areas with no chance of spill migration. 

 

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

Remaining LID DCV not met by site design HSC BMP (ft3):  174,240   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 1.4 

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 

3.0             

3 
Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 2.0             

4 
Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3 1.5             

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

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

for WQMP for BMP design details 

1             

7 
Ponding Depth (ft)  dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 0.5             

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

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

the TGD for WQMP 

1690             

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 

N/A             

10 
Amended soil porosity N/A             

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

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

6             

12 
Gravel porosity 0.4             

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

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

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

5535             

15 
Underground Retention Volume (ft3)  Volume determined using 

manufacturer’s specifications and calculations 

N/A             

16 
Total Retention Volume from LID Infiltration BMPs:  5535 cf * 32 lots = 177,112 cf   (Sum of Items 14 and 15 for all infiltration BMP 

included in plan) 
17  Fraction of DCV achieved with infiltration BMP: 101%   Retention% = Item 16 / Form 4.2-1 Item 7 
18 

Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes   No   

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

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

for the applicable category of development and repeat all above calculations. 

··························································~······················································· 

................................................................................................................. 
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4.3.4 Biotreatment BMP 

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

infiltration, 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 4.3-4 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 4.3-5 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention w/underdrains);  

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

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

  

Form 4.3-4 Selection and Evaluation of Biotreatment BMP (DA 1) 
1 

Remaining LID DCV not met by site design HSC, 

infiltration, or harvest and use BMP for potential 

biotreatment (ft3):           Form 4.2-1 Item 7 - Form 4.3-2 

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

List pollutants of concern   Copy from Form 2.3-1. 

      

 

2 
Biotreatment BMP Selected  

(Select biotreatment BMP(s) 

necessary to ensure all pollutants of 

concern are addressed through Unit 

Operations and Processes, described 

in Table 5-5 of the TGD for WQMP) 

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

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

 Bioretention with underdrain 

 Planter box with underdrain 

 Constructed wetlands 

Wet extended detention 

 Dry extended detention 

 Vegetated swale 

Vegetated filter strip 

 Proprietary biotreatment 

3 
Volume biotreated in volume based 

biotreatment BMP (ft3):        Form 4.3-

6 Item 15 + Form 4.3-7 Item 13 

4 
Compute remaining LID DCV with 

implementation of volume based biotreatment 

BMP (ft3):          Item 1 – Item 3 

5 
Remaining fraction of LID DCV for 

sizing flow based biotreatment BMP: 

     %  Item 4  / Item 1 

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

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

7 
Metrics for MEP determination:  

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

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

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

minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP. 
 

□ 
□ □ 
□ □ 
□ □ 
□ 

................................................................................................................. 

□ 
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Form 4.3-5 Volume Based Biotreatment (DA 1) –  

Bioretention and Planter Boxes with Underdrains 

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

comparable BMP) 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type         

(Use additional forms 

for more BMPs) 

1 
Pollutants addressed with BMP    List all pollutant of concern that 

will be effectively reduced through specific Unit Operations and 

Processes described in Table 5-5 of the TGD for WQMP  

                  

2 
Amended soil infiltration rate Typical ~ 5.0

                   

3 
Amended soil infiltration safety factor Typical ~ 2.0 

                  

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

Item 3 

                  

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

                  

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

for reference to BMP design details 

                  

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

Item 6 

                  

8 
Amended soil surface area (ft2) 

                  

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

reference to BMP design details 

                  

10 
Amended soil porosity, n 

                  

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

to BMP design details 

                  

12 
Gravel porosity, n 

                  

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

                  

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

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

                  

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

Sum of Item 14 for all volume-based BMPs included in this form 
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Form 4.3-6 Volume Based Biotreatment (DA 1) –  

Constructed Wetlands and Extended Detention 

Biotreatment BMP Type  
Constructed wetlands, extended wet detention, extended dry detention, 

or other comparable proprietary BMP. If BMP includes multiple modules  

(e.g. forebay and main basin), provide separate estimates for storage 

and pollutants treated in each module. 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

(Use additional forms 

 for more BMPs) 

Forebay Basin Forebay Basin 

1 
Pollutants addressed with BMP forebay and basin 

List all pollutant of concern that will be effectively reduced through 

specific Unit Operations and Processes described in Table 5-5 of the TGD 

for WQMP
 

                        

2 
Bottom width (ft) 

                        

3 
Bottom length (ft) 

                        

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

                        

5 
Side slope (ft/ft)   

                        

6 
Depth of storage (ft)  

                        

7 
Water surface area (ft2)  

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

                        

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

total storage is within ranges specified in BMP specific fact sheets, see 

Table 5-6 of the TGD for WQMP for reference to BMP design details 

V =Item 6 / 3 * [Item 4 + Item 7 + (Item 4 * Item 7)^0.5]  

                        

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

            

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

            

11 
Duration of design storm event (hrs)

             

12 
Biotreated Volume (ft3)  

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

            

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

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



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP) 
  

 

  4-23 

Form 4.3-7 Flow Based Biotreatment (DA 1) 

Biotreatment BMP Type 

Vegetated swale, vegetated filter strip, or other comparable proprietary 

BMP 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type         

(Use additional forms 

for more BMPs) 

1 
Pollutants addressed with BMP 

List all pollutant of concern that will be effectively reduced through 

specific Unit Operations and Processes described in TGD Table 5-5 

                  

2 
Flow depth for water quality treatment (ft)  

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP 

design details 

                  

3 
Bed slope (ft/ft)  

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP 

design details 

                  

4 
Manning's roughness coefficient 

                  

5 
Bottom width (ft)  

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

                  

6 
Side Slope (ft/ft)  

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP 

design details 

                  

7 
Cross sectional area (ft2)  

A = (Item 5 * Item 2) + (Item 6 * Item 2^2) 

                  

8 
Water quality flow velocity (ft/sec) 

V =  Form 4.3-5 Item 6 / Item 7 

                  

9 
Hydraulic residence time (min)  

Pollutant specific, see Table 5-6 of the TGD for WQMP for reference to 

BMP design details 

                  

10 
Length of flow based BMP (ft) 

L = Item 8 * Item 9 * 60 

                  

11 
Water surface area at water quality flow depth (ft2)  

SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10
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4.3.5 Conformance Summary 

Complete Form 4.3-8 to demonstrate how on-site LID DCV is met with proposed site design hydrologic source 

control, infiltration, harvest and use, and/or biotreatment BMP. The bottom line of the form is used to describe 

the basis for infeasibility determination for on-site LID BMP to achieve full LID DCV, and provides methods for 

computing remaining volume to be addressed in an alternative compliance plan. If the project has more than 

one outlet, then complete additional versions of this form for each outlet.   

 

Form 4.3-8 Conformance Summary and Alternative  

Compliance Volume Estimate (DA 1) 
1 

Total LID DCV for the Project DA-1 (ft3): 174,240   Copy Item 7 in Form 4.2-1 

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

3 
On-site retention with LID infiltration BMP (ft3): 177,112 Copy Item 16 in Form 4.3-3 

4 
On-site biotreatment with volume based biotreatment BMP (ft3):        Copy Item 3 in Form 4.3-5 

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

6 
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 

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

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

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

 

Checked yes for Form 4.3-4 Item 7,  Form 4.3-4 Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water 

quality credits and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 - Form 2.4-1 

Item 2)% 

• Facilities, or a combination of facilities, of a different design than in Section R.12.e.(ii)(f) may be permitted if all of the 

following Phase II Small MS4 General Permit 2013-0001-DWQ 55 February 5, 2013 measures of equivalent 

effectiveness are demonstrated: 

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

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

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

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

~ □ 

□ 

□ 
□ 

□ 
□ 
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4.3.6 Hydromodification Control BMP 

Use Form 4.3-9 to compute the remaining runoff volume retention, after Site Desiogn BMP are implemented, 

needed to address Hydromodification, and the increase in time of concentration and decrease in peak runoff 

necessary to meet targets for protection of waterbodies with a potential hydromodification. Describe the 

proposed hydromodification treatment control BMP. Section 5.6 of the TGD for WQMP provides additional 

details on selection and evaluation of hydromodification control BMP. 

 

 

  

Form 4.3-9 Hydromodification Control BMPs (DA 1) 
1 

Volume reduction needed for 

hydromodification performance criteria (ft3):  

124,146     
(Form 4.2-2 Item 4 * 0.95) – Form 4.2-2 Item 1

 

2 
On-site retention with site design and infiltration, BMP (ft3): 177,112   Sum of 

Form 4.3-8 Items 2, 3, and 4 Evaluate option to increase implementation of on-site 

retention in Forms 4.3-2, 4.3-3, and 4.3-4 in excess of LID DCV toward achieving 

hydromodification volume reduction
 

3 
Remaining volume for  

hydromodification volume capture 

(ft3): 0  Item 1 – Item 2 

4 
Volume capture provided by incorporating additional on-site BMPs (ft3): 0    

5 
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   

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

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

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

If yes, 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 

retention BMPs   

II 

l 

I 
~ 

[81 □ 

□ 

□ 

□ [81 

[81 
~ -
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4.4 Alternative Compliance Plan (if applicable) 
Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, or biotreat the 

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

remainder of the LID DCV. Depending on project type some projects may qualify for water quality credits that 

can be applied to reduce the DCV that must be treated prior to development of an alternative compliance plan 

(see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 8 includes instructions on how to apply water quality 

credits when computing the DCV that must be met through alternative compliance.  

Alternative Designs – Facilities, or a combination of facilities, of a different design than in Permit Section 

E.12.e(ii)(f) may be permitted if all of the following measures of equivalent effectiveness are demonstrated: 

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

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

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

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

The Project Proponent will need to obtain written approval for an alternative design from the Lahontan 

Regional Water Board Executive Officer (see Section 6 of the TGD for WQMP). 
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Section 5 Inspection and Maintenance Responsibility  

for Post Construction BMP 
 

All 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 a Maintenance 

Agreement. The Maintenance Agreement must also be attached to the WQMP.  

 

 

 

Form 5-1 BMP Inspection and Maintenance 

(use additional forms as necessary) 

BMP Reponsible Party(s) 
Inspection/ Maintenance 

Activities Required 

Minimum Frequency 

of Activities 

Education 
for Property 
Owners and 
Employees 

Property Owner   Distribute educational materials and conduct annual 
awareness training   

Upon first occupancy 
and yearly there after 

Activity  
Restrictions 

Property Owner   Activity restrictions such as posting "No Littering" signs to 
prevent pollution to stormwater BMP. Restrictions on 

activities which may have a negative impact on storm water 
quality, shall include prohibiting the storage of outdoor 

material, vehicle and equipment washing, outdoor 
processing, and fueling up. Pesticides will only be restricted 

to certified applicators. Inspections by the owner or 
representative as needed. 

Inspect Daily, 
Maintenance as 

needed. 

Street 
Vacuum 
Sweeping of  
Private 
Street & 
Parking Lots 

Property Owner   Inspect parking lots for trash and accumulation of dust and 
debris. Street vacuum sweeping shall be conducted monthly 

Inspections -Monthly.  
Maintenance - 
Monthly. 

Drainage 
Facility 

Inspection 
and 

Maintenance 

Property Owner   Inspect twice annually in the early fall before the rainy season 
and in the late Spring after the rainy season.  Remove 

debris/sediment build-up. 

Inspect twice annually, 
once before and after 
the rainy season and 
after extreme storm 

events. Maintenance as 
needed. 

Landscape 
Planning & 

maintenance 

Property Owner   Mow, weed, & trim vegetation. Inspect inlet & outlet 
structures. Re-vegetate bare areas. See below for further 

details. 

Inspect weekly. 
Maintenance as 

needed. 

Note that at time of Project construction completion, the Maintenance Agreement must be 

completed, signed, notarized and submitted to the County Stormwater Department 
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Efficient 
Irrigation 

Property Owner   Repair and maintain leaky/broken sprinkler heads. Install 
irrigation systems with timing devices to avoid overwatering. 

Repair as needed. 

Inspect weekly and 
maintain as needed 

Litter Control 
Property Owner   

Inspect and clean site for trash and debris. Direct 
maintenance personnel as necessary to ensure compliance 

Check Daily and 
remove as needed. 
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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 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 



 

 

Appendix A: 
  



IIORONGO 
VAU.EY 

DESERT 
HOT 

SPRINGS 

VICINITY MAP 
~::::=-----



TITLE SHEET

1

C
AL

L

BEFORE YOU

DI
G

Underground Service Alert

Call: TOLL FREE

TWO WORKING DAYS BEFORE YOU DIG JEREMY JOHNSON

BENCHMARK MARK REVISIONS APPR DATE COUNTY OF SAN BERNARDINO
DEPARTMENT OF PUBLIC WORKS

APPROVED BY:

DATE

ROAD NO.

FILE NO.

SHEET         OF 9

PREPARED BY:

GREG GRIFFITH

RECOMMENDED BY:

DATE
LAND DEVELOPMENT MANAGER

GHASSAN SHELLEH DATE
SUPERVISING ENGINEER, TRAFFIC DIVISION

ENGINEERING MANAGER, TRAFFIC DIVISION

TRACT NO. 20668

JOSHUA TREE
APN 0605-051-01

13,077        27,320
14,243

GRADING NOTES: 
1) ALL GRADING SHALL CONFORM TO THE: LATE:ST CALIFORNIA BUILDING CODE: (CBC) CHAPTE:RS 17, 18, APPE:NDIX J AND 

ALL APPLICABLE: SE:CTIONS. 

2) A GRADING PERMIT SHAU BE OBTA/Nill PRIOR TO COMME:NCE:MENT OF ANY WORK ON THE: SITE:. 

J) /SSLIANCE OF A GRADING PERMIT DOES NOT ELIMINATE THE NEED FOR PERMITS FROM OTHER REGULATORY AGENCIES WITH 
REGULATORY RESPONSIBILITIES FOR CONSTRUCTION ACTIVITIES ASSOCIATED WITH THE WORK AUTHORIZED IN THIS PLAN. 

4) ALL WORK UNDER THIS PERMIT SHAU BE LIMITED TO WORK WITHIN THE PROPERTY LINES. A SEPARATE CONSTRUCTION, 
EXCAVATION OR E:NCROACHMENT P£RMIT FROM THE: DEPARTME:NT OF PUBLIC WORKS MAY BE REQUIRED FOR ANY WORK 
WITHIN THE COUNTY RIGHT-OF-WAY. 

5) APPROVAL OF THESE PLANS DOES NOT AUTHORIZE ANY WORK OR GRADING TO BE P£RFORMED UNTIL A VALID GRADING 
PERMIT HAS BEEN ISSUED. 

6) THIS PLAN IS FOR GRADING PURPOSES ONLY AND IS NOT TO BE USED FOR THE PURPOSE OF CONSTRUCTING ONSITE OR 
OFFS/TE IMPROVEME:NTS. ISSUANCE OF A PERMIT BASED ON THIS PLAN DOES NOT CONSTITUTE APPROVAL OF DRIVEWAY 
LOCATIONS OR SIZES, PARKING LOT STRUCTURAL SECTIONS OR LAYOUT, ADA-RELATED REQUIREMENTS, BUILDING 
LOCATIONS OR FOUNDATIONS, WALLS, CURBING, OFFS/TE DRAINAGE FACILITIES OR OTHER ITEMS NOT RELATED DIRECTLY TO 
THE BASIC GRADING OP£RATION. ONSITE IMPROVEMENTS SHALL BE CONSTRUCTED IN ACCORDANCE TO THE APPROVED 
BUILDING PERMIT PLANS. OFFS/TE IMPROVEMENTS SHALL BE: CONSTRUCTED IN ACCORDANCE TO PLANS APPROVED FOR 
THIS PURPOSE BY THE PUBLIC WORKS D£PARTMENT. 

7) MAXIMUM CUT AND FILL SLOPE = 2: 1 (HORIZONTAL TO VERTICAL) AND MAXIMUM VERTICAL HE:IGHT = JO FEIT, UNLESS 
AN APPROVED GEOTECHNICAL REPORT CAN JUSTIFY A STEEPER AND TALLE:R SLOPE. 

8) NO FILL SHALL BE PLACED ON EXISTING GROUND UNTIL THE GROUND HAS BffN CLEARED OF WEEDS, DEBRIS, TOPSOIL 
AND OTHER DELETERIOUS MATERIAL. 

9) FILL SLOPES SHAU NOT HAVE LESS THAN 90% RELATIVE COMPACTION, OR AS RECOMMENDED ON THE APPROVED 
GEOTECHNICAL REPORT. 

10) IT IS THE GRADING CONTRACTOR'S RESPONSIBILITY TO ENSURE THAT ADEQLIATE COMPACTION HAS BffN ATTAINED ON 
THE: ENTIRE: GRADING SITE, INCLUDING Fill_ AREAS OUTSIDE: THE BUILDING PADS AND ON ALL FILL SLOPES. 

11) UNLESS OTHERWISE RECOMMENDED IN AN APPROVED GEOTECHNICAL REPORT, OVER-EXCAVATION SHALL BE AT LEAST 
24 INCHES MINIMUM BELOW THE BOTTOM OF FOOTINGS OR TO COMPETENT NATIVE SOIL OR BEDROCK MATERIALS, 
WHICHE:VER IS DEEPER, AS APPROVED BY THE: PROJECT'S GEOTECHNICAL ENG/NffR OR GEOLOGIST. 

12) EARTHWORK VOLUMES: 

CUT ___ _.CY), FILL_ _ (CY), TOTAL DISTURBED AREA _ (SF) 

13) EARTHWORK QUANTITIES ARE SHOWN FOR GRADING PERMIT PURPOSES ONLY, AND SAN BERNARDINO COUNTY IS NOT 
RESPONSIBLE FOR THEIR ACCURACY. 

14) A COPY OF THE GRADING PERMIT AND APPROVED GRADING PLANS MUST BE IN THE POSSESSION OF A RESPONSIBLE: 
PERSON AND AVAILABLE: AT THE SITE AT ALL TIMES. 

15) ANY ONSITE RETAINING WALLS SHOWN ON THE: GRADING PLANS THAT ARE OVER 4' IN HEIGHT, MEASURED FROM TOP 
OF WALL TO BOTTOM OF FOOTING, ARE FOR REFERENCE: ONLY. RETAINING WALLS OVER 4' IN HEIGHT ARE NOT CHECKED, 
PERMITTED, OR INSPECTED PER THE GRADING PERMIT. A SEPARATE RETAINING WALL PERMIT IS REQUIRED FOR ALL 
RETAINING WAll_S OVER 4' IN HEIGHT. 

16) ANY WALLS, FENCES, STRUCWRES AND/OR APPURTENANCES ADJACENT TO THIS PROJECT ARE TO BE PROTECTED IN 
PLACE. IF GRADING OPERATIONS DAMAGE OR ADVE:RSELY AFFECT SA/0 ITEMS IN ANY WAY, THE CONTRACTOR AND/OR 
DEVELOPER IS RESPONSIBLE: FOR WORKING OUT AN ACCEPTABLE SOLUTION TO THE SATISFACTION OF THE AFFECTED 
PROPERTY OWNER(S). 

17) FOR S/TE:S WITH PROTECTED SPECIES OR TRffS, THE PROPOSED GRADING MAY BE SUBJECT TO A SEPARATE PERMIT. 

18) ADEQLIATE FIRE ACCESS AROUND BUILDINGS (INCLUDING GARAGES) SHOULD BE PROVIDED AS APPROVED BY COUNTY 
FIRE. 

19) EXISTING DRAINAGE COURSES SHALL NOT BE OBSTRUCTED, ALTERED, OR DIVERTED WITHOUT PR/OR APPROVAL FROM 
THE COUNTY OF SAN BERNARDINO, LAND DE:VELOPMENT DIVIS/ON. A STREAMBED ALTERATION AGREEMENT MAY ALSO BE 
REQUIRED FROM THE CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE 

20) DRAINAGE EASEMENTS SHALL NOT BE OBSTRUCTED, ALTERED OR DIVERTED WITHOUT PRIOR APPROVAL OF THE COUNTY 
OF SAN BERNARD/NO, LAND DE:VELOPMENT DIVISION. 

21) SETBACKS AND BUILDING LOCATIONS SHOWN ON THIS PLAN ARE FOR REFERENCE ONLY AND MUST BE REVIEWED AND 
APPROVED UNDER A SEPARATE BUILDING PERMIT. 

22) UTILITY AND SEPTIC IMPROVEMENTS SHOWN ON THIS PLAN ARE FOR REFE:RENCE ONLY AND MUST BE REVIEWED AND 
APPROVED UNDER A SEPARATE BUILDING PERMIT. 

2J) ON PROJECTS 0/SWRB/NG ONE ACRES OR MORE, THE FOLLOWING NOTE MUST BE ADDED: A NOTICE OF INTENT (NOi) 
HAS BffN, OR Will_ BE FILED WITH THE STATE WATER RE:SOURCES CONTROL BOARD (SWRCB) AND A STORM WATER 
POUUTION PRE:VENTION PLAN (SWPPP) HAS BEEN OR Will_ BE PREPARED IN ACCORDANCE WITH THE REQUIREMENTS OF 
CALIFORNIA GEN£RAL PERMIT FOR STORM WATER DISCHARGES ASSOCIATED WITH CONSTRUCTION ACTIVITY (PE:RMIT NO. 
CAS000002) FOR ALL OPERATIONS ASSOCIATED WITH THESE PLANS. THE PERMITTEE SHALL KffP A COPY OF THE SWPPP 
ON SITE: AND AVAILABLE: FOR REVIEW BY THE: COUNTY. 

24) IN CONJUNCTION WITH THE: CALIFORNIA GENE:RAL P£RMIT FOR PROPOSED DISWRBANCE OVER ONE: ACRE:, AN ACTIVE 
WASTEWATER DISCHARGE ID # (WDID) ___________ MUST BE INCLUDED ON THE: FINAL GRADING 
PLAN. 

25) A FINAL GRADING CERTIFICATION WILL BE COLLECTED BY THE BUILDING INSPECTOR AT THE FINAL BUILDING INSPECTION 
OR PRIOR TO A GRAD/NG FINAL STAWS ON THE PERMIT. THE FINAL GRADING CERTIFICATION IS TO 8£ COMPLETED BY 
THE ENGINEER OF RECORD. 

26) THE SO/LS ENG/NffR SHALL PROVIDE A FINAL SOIL GRADING REPORT INCLUDING LOCATIONS AND ELEVATIONS OF FIELD 
DENSITY TESTS, SUMMARIES OF FIE:LD AND LABORATORY TESTS AND OTHER SUBSTANTIATING DATA AND COMMENTS ON ANY 
CHANGES MADE DURING GRADING AND THEIR EFFECT ON THE RECOMMENDATIONS MADE IN THE: SOIL ENGINEERING 
INVESTIGATION REPORT. IT SHALL ALSO PROVIDE INFORMATION AS TO LOCATION AND NAWRE OF TESTS, STATEMENTS 
RELATIVE TO THE EXPANSIVE NATURE OF SOIL AND/OR ROCK MATER/AL, LIMITS OF COMPACTED Fill_ SHOWN ON THE 
AS-GRADED PLAN AND CERTIFICATION AS TO THE ADE:QUACY AND STABILITY OF THE SITE FOR THE INTENDED USE. 

27) IF APPLICABLE, THE: ENGINffRING GEOLOGIST SHALL PROVIDE A GEOLOGIC GRADING REPORT INCLUDING A FINAL 
DESCRIPTION OF THE GEOLOGY OF THE SITE INCLUDING ANY NEW INFORMATION DISCLOSED DURING THE GRADING AND THE 
EFFECT OF SAME: ON RE:COMMENDATIONS INCORPORATill IN THE APPROVED GRADING PLAN. THE ENGINEERING GEOLOGIST 
SHAU PROV/DE CERTIFICATION AS TO THE: ADEQUACY OF THE: SITE FOR THE INTENDED USE: AS AFFECTED BY GEOLOGIC 
FACTORS. WHE:RE NECE:SSARY, A REVISED GEOLOGIC MAP AND CROSSSECTIONS, AND ANY RECOMMENDATIONS RE:GARDING 
SPECIAL BUILDING RESTRICTIONS OR FOUNDATION SETBACKS SHAU BE INCLUDED. 

2B) SHOULD THE EXCAVATION DISCLOSE SOIL AND/OR ROCK CONDITIONS WHE:RE CUT SLOPES ARE UNSTABLE:, THE 
ENGINffRING GEOLOGIST AND/OR THE SO/LS ENG/NffR SHAU RECOMMEND NECESSARY TREATMENT TO THE BUILDING 
OFFICIAL FOR APPROVAL. 

29) GEOLOGICAL AND SOILS ENGINEERING REPORTS BY ________________ DATED 
AND All_ SOILS REPORT ADDENDUM(DA) SHALL BE INCORPORATED HEREWITH AND 

MADE PART OF THIS GRADING PLAN. 

30) THE CONTRACTOR SHAU IMPLEMENT PRE:VENTIVE MEASURES TO ASSURE THAT NO ROCKS, SOIL. DUST, OR DEBRIS OF 
ANY FORM SHAU FAU, SLIDE: OR FLOW ONTO ADJOINING PROPERTIE:S OR PUBLIC WAYS. ALL VEHICLE LOADS SHALL BE 
TRIMMED AND WATERED OR OTHERWISE SE:CURED TO PRE:VENT SP/UAGE FROM THE: EQUIPMENT 

JI) ALL EXPORT AND IMPORT OF MATERIAL OVER DEDICATED AND IMPROVED STREETS SHAU BE UND£RTAKEN OR 
CONDUCTED BY EQUIPMENT THAT COMPLIES IN ALL RESPECTS TO THE STATE VEHICLE CODE. REPAIR TO ANY DAMAGED 
DEDICATED OR IMPROVED STREETS SHALL BE I/ADE TO THE SATISFACTION OF THE BUILD/NG OFFICIAL AND IS THE 
RESPONSIBILITY OF THE OWNER, PERMITTEE, AND THE GRAD/NG CONTRACTOR. 

J2) ALL FLOOD ZONE REQUIREMENTS MUST BE REFLECTED OR ACCOUNTED FOR ON THE GRADING PLANS. ELEVATIONS OR 
CONSTRUCTION NOTES MUST BE INCLUDED /N THE PLANS TO ENSURE COMPLIANCE WITH ALL APPLICABLE FIRST FLOOR 
ELEVATION REQUIREMENTS PER FEMA AND SAN BERNARDINO COUNTY DEVELOPMENT CODE GUIDELINES. 

JJ) ALL GRADING SHALL COMPLY WITH SBC DEVELOPMENT CODE SECTION 82.14.050.C: 
/F Fill_ IS PLACED TO ELEVATE PADS ABOVE BASE ELEVATION, IT MUST BE DEMONSTRATED THAT FILL Will_ NOT SETTLE 
AND IS PROTECTED FROM EROSION, SCOUR, OR DIFFERENTIAL SETTLEMENT, AS FOLLOWS. 

a)THE PAD ELEVATION SHALL BE CERTIFIED TO MEET OR EXCffD THE ELEVATION REQUIRED BY THE APPL/CABLE 
FLOODPLAIN SAFETY REVIEW AREA, AND IT MUST BE DEMONSTRATED THAT THE CUMULATIVE E:FFECT OF THE PROPOSED 
DEVELOPMENT WHEN COMBINED WITH All_ OTHE:R EX/STING AND ANTIC/PATED DEVELOPMENT WILL NOT INCREASE THE: 
WATER SURFACE ELEVATION OF THE BASE FLOOD AT ANY POINT WITHIN THE COMMUNITY. 

b) FILL SHALL BE COMPACTED TO 95 PERCENT PER ASTM (AMERICAN SOCIETY OF TE:STING MATERIALS) STANDARD 0-698. 

c) FILL SLOPES SHALL BE NO STEEP£R THAN TWO FEET HORIZONTAL TO ONE FOOT VERTICAL RATIO UNLE:SS 
SUBSTANTIATING DATA FOR STEEPER SLOPES IS PROVIDED, AND THE SLOPES ARE APPROVED BY THE COUNTY. 

d}FILL SLOPES ADJACENT TO A WATER COURSE MAY BE REQUIRED TO BE ARMORED WITH STONE, ROCK OR APPROVED 
EQUAL PROTECTION. 

34) FOR NONRESIDENTIAL PROJECTS, PROVIDE: FOLLOWING NOTE ON PLANS: CALIFORNIA GRffN BUILDING STANDARDS CODE 

5.408.J EXCAVATED SOIL AND LAND CLEARING DEBRIS. 
100 PERCENT OF TREES, STUMPS, ROCKS AND ASSOCIATED VEGETATION AND SOILS RESULTING PRIMARILY FROM LAND 
CLEARING SHALL BE RWSED OR RECYCLE:D. FOR A PHASED PROJECT, SUCH MATERIAL MAY BE STOCKPILED ON SITE UNTIL 
THE STORAGE SITE IS DE:VELOPED. 

E:XCEPTION: REUSE, EITHER ON-OR OFF-SITE, OF VEGETATION OR SOIL CONTAMINATED BY DISEASE OR PEST 
INFESTATION. 

1-800-227 -2600 

BM 62-1-11 
9.85 MILE EAST ALONG STATE HIGHWAY 62 FROM THE POST OFFICE 
AT YUCCA VALLEY, AT THE INTERECTION OF HIGHWAY 62 AND RICE 
AVENUE, 187 FT. NORTH OF THE CENTER LINE OF THE HIGHWAY, 35 
FT. WEST OF Tl-IE CENTERLINE OF RICE AVENUE, 10 FT. WEST OF A 
POWER POLE 70557 WITH LINES NORTH, SOUTH, EAST, AND WEST. 
NOTE BM MAY ALSO BE REACHED BY GOING 13.15 MILE WEST ALONG 
STATE HIGHWAY 62 FROM ITS INTERSECTION WITH ADOBE ROAD AT 
TWENTYNINE PALMS. 
ELEVATION: 2601 . 1 5 NAVO 1988 

SOILS ENGINEER'S CERT/FICA TION: 

IN THE COUNTY OF SAN BERNARDINO, SATE OF CAUFORNIA 

TRACT MAP NO. 20668 
ROUGH GRADING PLAN 

0 

bw/4 
75 

150 

/uu ;' 

JOO 600 

SCALE: 1" = 150' 

CONSTRUCTION NOTES 8c QUANTITIES 
THE QUANTITIES SHOWN BELOW ARE FOR BONDING INFORMATION ONLY. THE 
CONTRACTOR IS TO CONSTRUCT PROJECT PER THESE PLANS AND SUBMIT 
CONSTRUCTION BID BASED ON THEIR OWN QUANTITY 'TAKE-OFF". 

0 INSTALL ¼ TON RIP-RAP, #2 BACKING ............................................................... 1,521 SF 

Q) INSTALL J'X/0' ¼ TON RIP-RAP PAD ................................................................. 2,623 SF 

LEGAL DESCRIPTION 
THIS GRADING PLAN HAS BEEN R£V/£W£D BY TH£ UNDERSIGNED AND FOUND TO 8£ IN CONFORMANCE WITH THE 
RECOMMENDATIONS AS OUTLINED IN TH£ FOLLOWING SOILS AND GEOLOGICAL REPORT FOR THIS PROJECT. NORTH ONE-HALF OF NORTHEAST ONE-QUARTER OF SECTION 20, TOWNSHIP 

NORTH, RANGE 7 EAST, SAN BERNARDINO MERIDIAN, COUNTY OF SAN 
BERNARDINO, STATE OF CALIFORNIA. REPORT TITLE: 

REPORT DA TE: 
FIRM NAM£: 

DAT£ 

etdkEll"I 
ENGINEERS 

Clvl Enginearil[l• S!rl'9Yi>g • Plsnni1[1 
6820 Airport Drive, Riverside, CA 92504 
Tel:(951) 688-0241 • Fax:(951) 688-0599 
Un,J,,lh, 
f;uperv&;cnqf; 

/IJCHN/f)==ll4~,~ll[A~ ... = .. ~.~.,~. 806=174 ~EXP.~.~OJ.~,~,.2=1 7-~-

SEAL 

ASSESSOR'S PARCEL NUMBER: 0605-051-01 

DRAINAGE NOTE: 
CROSS-LOT DRAINAGE EXISTS AND WILL REMAIN AFTER PUBLIC IMPROVEMENTS ARE MAD£. 
EACH LOT OWNER WILL AGREE TO ACCEPT RUNOFF FROM THE ADJACENT PROPERTY SO 
LONG AS THE LOCATION OF THE: FLOW OR CONCENTRATED RUNOFF IS NOT ALTERED. 
EACH LOT OWNER SHALL AGREE NOT TO ALTER THE QUANTITY OR QUALITY OF TH£ 
RUNOFF FROM THEIR LOT ONTO TH£ ADJACENT PROPERTY. NO LOT GRADING WILL OCCUR 
AS AN IMPROVEMENT OF THIS DEVELOPMENT. EACH LOT OWNER WILL BE RESPONSIBLE 
FOR THEIR OWN PAD GRADING, SWALES AND RUNOFF MITIGATION. 

ENGINEER 
ADKAN ENGINEERS 
6879 AIRPORT DRIVE 
RIVERSIDE, CA 92504 
TELEPHONE: (951) 688-0241 
EMAIL: RREAVES@ADKAN.COM 

OWNER/DEVELOPER 
KIM CHEN 
J.T. SANTOR/ VILLA LLC 
1751 COLORADO BLVD., #333 
LOS ANGELES, CA 90041 
PHONE: (626) 673-2672 
EMAIL: kim@homeparadiserg.com 

UTILITIES 
ELECTRIC; 
SOUTHERN CALIFORNIA £DISON 
P.O. BOX 11482 
SANTA ANA, CA 92711 
(714) 796-9920 

ffiEPHQNE; 
AT&T 
(800) 310-2355 

BASIS OF BEARINGS 

10 
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LEGEND 
CL 
EP 
EX. 
FL 
FS 
FG 
HP 
LP 
N.T.S. 
PE 
PROP. 
PL 

CENTERLINE 
EDGE OF PAVEMENT 
EXISTING 
FLOW LINE 
FINISHED SURFACE 
FINISHED GROUND 
HIGH POINT 
LOW POINT 
NOT TO SCALE 
PAD ELEVATION 
PROPOSED 
PROPERTY LINE 

CENTERLINE 

PROP. RIGHT OF WAY 

EX. RIGHT OF WAY 

PROPERTY LINE 

EX. PROPERTY LINE 

PROJECT BOUNDARY 

MAJOR EX. CONTOUR 

MINOR EX. CONTOUR 

PROP. MAJOR CONTOUR 

PROP. MINOR CONTOUR 

FLOW LIN£ 

EDGE OF PAVEMENT 

EX. FENCE 

P.I.P. 
R/W 
TYP. 
WTR 

PROTECT IN PLACE 
RIGHT OF WAY 
TYPICAL 
WATER 

PROP. DAYLIGHT 

PROP. ASPHALT 

PROP. CONCRETE 

- O>---<O>----<O>----

EARTHWORK 

RAW EARTHWORK: 
NET IMPORT/EXPORT - 0 (C.Y.) 

ASSESSORS PARCEL NUMBERS 
0605-051-01 

SOILS ENGINEER 
SLADDEN ENG/NE£RING 
45090 GOLF CENTER PARKWAY, ST£ F 
INDIO, CA 92201 
TELEPHONE: (760) 863-0713 

CUT (C.Y.l FILL (C. Y.) 

IBASH SERVICfS; WATER; 
4878 NEWTON ROAD 
YUCCA VALLEY, CA 92284 
(760) 340-2113 

GIS: 
SOUTHERN CALIFORNIA GAS COMPANY 
(800) 742-2200 
DEVELOPER WILL USE PROPANE 

JOSHUA BASIN WATER DIST. 
61750 CHOL/TA RD. 
JOSHUA TREE, CA 92252 
(760) 336-8438 

SCHOOL DISTRICT: 
MORONGO UNIFIED SCHOOL DISTRICT 
5715 UTAH TRAIL 
TWENTYNINE PALMS, CA 92277 
(760) 367-9191 

THE CENTERLINE OF SUNEVER AVENUE BEING 
NORTH 00·31 '35" EAST PER PARCEL MAP NO. 
12939, FILED IN BOOK 161 OF PARCEL MAPS, 
AT PAGES 7 ANO 8, RECORDS OF SAN 
BERNARDINO COUNTY, WAS HELD AS THE BASIS 
OF BEARINGS FOR THIS MAP. 

SHEET INDEX 
SHEET 1: 
SHEET 2-7: 
SHEET 8: 
SHEET 9: 

TITLE SHEET 
GRADING 
SECTIONS 
EROSION CONTROL 
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EROSION CONTROL NOTES (LAND DEVELOPMENT DIVISION) 

1. IN CASE OF EMERGENCY, CALL fRESPONSIBLE PERSON) AT (24 HOUR TELEPHONE) 
2. POLLUTION ANO EROSION PREVENTION MEASURES, ALSO KNOWN AS BEST MANAGEMENT PRACTICES 

(BMPS), MUST BE INSTALLED PRIOR TO GRADING. THESE MEASURES, INCLUDING THE PREVENTION OF 
SEDIMENTATION OR FLOOO DAMAGE, TO OFFS/TE PROPERTY SHALL BE ADEQUATE WHETHER OR NOT AN 
EROSION CONTROL PERMIT IS REQUIRED. 

J. ERODED SEDIMENTS AND OTHER POLLUTANTS MUST BE RETAINED ONSITE AND MAY NOT BE 
TRANSPORTED FROM THE SITE \11A SHEET FLOW, SWALES, AREA DRAINS, NATURAL DRAINAGE COURSES, 
OR WIND. 

4. EROSION CONTROL DEVICES SHALL BE FUNCTIONING AT ALL TIMES. IN CASE OF FAILURE, RAPID 
CONSTRUCTION OF EMERGENCY DE\11CES SHALL BE IMPLEMENTED. 

5. STOCKPILES OF EARTH AND OTHER CONSTRUCT/ON-RELATED MATERIALS MUST BE PROTECTED FROM 
BEING TRANSPORTED FROM THE SITE BY THE FORCES OF WIND OR WATER. 

6. FUELS, OILS, SOLVENTS, AND OTHER TOXIC MATERIALS MUST BE STORED IN ACCORDANCE WITH THEIR 
LISTING AND AR£ NOT TO CONTAMINATE THE SOILS AND SURFACE WATERS. ALL APPROVED STORAGE 
CONTAINERS ARE TO BE PROTECTED FROM THE WEATHER. SPILLS MUST BE CLEANED UP IMMEDIATELY 
AND DISPOSED OF IN A PROPER MANNER. SPILLS MAY NOT BE WASHED INTO THE DRAINAGE SYSTEM. 

7. EXCESS OR WASTE CONCRETE MUST BE CONTAINED ONSITE. PR0\11SIONS SHALL BE MADE TO RETA!N 
CONCRETE WASTES ONSITE UNTIL THEY CAN BE DISPOSED OF AS SOLID WASTE. 

8. DEVELOPERS/CONTRACTORS ARE RESPONSIBLE TO ENSURE ALL EROSION CONTROL DEVICES AND BMPS 
ARE INSTALLED AND FUNCTIONING PROPERLY PER PLAN. PROPER PRECAUTION SHALL BE CONSIDERED 
WHEN 50% OR GREATER PROBABILITY OF PREDICTED PRECIPITATION, AND AFTER ACTUAL PRECIPITATION. 
A CONSTRUCT/ON SITE INSPECTION CHECKLIST AND INSPECTION LOG SHALL BE MAINTAINED AT THE 
PROJECT SITE AT ALL TIMES AND AVAILABLE FOR RE\11EW BY THE BUILDING OFFICIAL. 

9. TRASH AND CONSTRUCTION-RELATED SOLID WASTES MUST BE DEPOSITED INTO A COVERED RECEPTACLE 
TO PREVENT CONTAMINATION OF RAINWATER AND DISPERSAL BY WIND. 
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10. SEDIMENTS AND OTHER MATERIALS MAY NOT BE TRACKED FROM THE SITE BY VEHICLE TRAFFIC. THE 
CONSTRUCTION ENTRANCE ROADWAYS MUST BE STABILIZED SO AS TO INHIBIT SEDIMENTS FROM BEING 
DEPOSITED INTO THE PUBLIC WAY. ACCIDENTAL DEPOSITIONS MUST BE SWEPT UP IMMEDIATELY AND MAY 
NOT BE WASHED DOWN BY RAIN OR OTHER MEANS. 

11. ANY SLOPES WITH DISTURBED SOILS OR DENUDED OF VEGETATION MUST BE STABILIZED SO AS TO 
INHIBIT EROSION BY WIND AND WATER. 

"--...__ 

12. ALL SILT ANO DEBRIS SHALL BE REMOVED FROM ALL DEVICES WITHIN 24 HOURS AFTER EACH 
RAINSTORM AND BE DISPOSED OF PROPERLY. 

1 J. ALL STORM WATER CAPTURE DE\11CES SHALL BE PROTECTED AT ALL TIMES. 
14. EROSION AND SEDIMENT CONTROL PRACTICES SHOULD BE IN CONFORMANCE WITH STANDARD PRACTICE. 

THE MOST COMMON EROSION CONTROL MEASURES ARE: 
a. SCHEDULING 
b. PRESERVATION OF EXISTING VEGETATION 
c. STOCKPILE MANAGEMENT 
d. SILT FENCE 
e. FIBER ROLLS 
f. SANDBAG BARRIER 
g. STRAW BALE BARRIER 
h. STORM DRAIN INLET PROTECTION 
c CONCRETE WASTE MANAGEMENT 
j. VEHICLE AND EQUIPMENT FUELING 
k. VEHICLE AND EQUIPMENT MAINTENANCE 
I. STABILIZED CONSTRUCTION ENTRANCE/EXIT 
mENTRANCE/EXIT TIRE WASH 
n. WIND EROSION CONTROL 

15. DUST SHALL BE CONTROLLED BY WATERING. 
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D 1.1 HOMES ROOF 208,000

D 1.1 HOMES LANDSCAPING 112,000

D 1.2 STREETS/DRIVEWAYS ASPHALT/CONCRETE
PAVEMENT 282,386

D 1.3 LOTS PRESERVED NATURAL
VEGETATION 2,862,505

D 1.4 INFILTRATION TRENCHES GRAVEL-LINED TRENCH 54,097

TOTAL 3518988

DRAINAGE AREA BOUNDARY

PROPOSED HOMES (65% IMPERVIOUS)

DRAINAGE PATH

STREETS/DRIVEWAYS (100% IMPERVIOUS)

TOTAL AREA:  3,526,181 SF (80.95 AC)
IMPERVIOUS AREA:  490,386 SF (11.25 AC) (13.9%)
PERVIOUS AREA:  3,035,795 SF (69.70 AC) (86.1%)

PRESERVED NATURAL VEGETATION
(10% IMPERVIOUS)

INFILTRATION TRENCH (100% PERVIOUS)
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3.2 INFILTRATION TRENCH 
 

 
Description 
Infiltration trenches are shallow excavated areas that are filled with rock material to create a 
subsurface reservoir layer.  The trench is sized to store the design capture volume, VBMP, in the 
void space between the rocks.  Over a period of 72 hours, the stormwater infiltrates through 
the bottom of the trench into the surrounding soil. Infiltration basins are highly effective in 
removing all targeted pollutants from stormwater runoff.  
 
Figure 1 shows the components of an infiltration trench.  The section shows the reservoir layer 
and observation well, which is used to monitor water depth.  An overflow pipe that is used to 
bypass flows once the trench fills with stormwater is also shown.   
 
 
Site Considerations  

Location 
The use of infiltration trenches may be restricted by concerns over groundwater contamination, 
soil permeability, and clogging at the site. See the applicable WQMP for any specific feasibility 
considerations for using infiltration BMPs. Where this BMP is being used, the soil beneath the 
basin must be thoroughly evaluated in a geotechnical report since the underlying soils are 
critical to the basin’s long term performance. These basins may not be appropriate for the 
following site conditions:  

• Industrial sites or locations where spills of toxic materials may occur. 

• Sites with very low soil infiltration rates. 

• Sites with high groundwater tables or excessively high soil infiltration rates, where 
pollutants can affect groundwater quality. 

• Sites with unstabilized soil or construction activity upstream. 

• On steeply sloping terrain. 

• Infiltration trenches located in a fill condition should refer to Appendix A of this 
Handbook for details on special requirements/restrictions.   

This BMP has a flat surface area, so it may be challenging to incorporate into steeply sloping 
terrain.

Type of BMP LID - Infiltration

Treatment Mechanisms Infiltration, Evapotranspiration (when vegetated), Evaporation 

Maximum Drainage Area 10-acres

Other Names None 
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Setbacks 
Always consult your geotechnical engineer for site specific recommendations regarding setbacks for 
infiltration trenches.  Recommended setbacks are needed to protect buildings, walls, onsite or nearby 
wells, streams, and tanks.   Setbacks should be considered early in the design process as they 
affect where infiltration facilities may be placed and how deep they are allowed to be.  For 
instance, depth setbacks can dictate fairly shallow facilities that will have a larger footprint and, 
in some cases, may make an infiltration trench infeasible.  In that instance, another BMP must 
be selected.  
 
In addition to setbacks recommended by the geotechnical engineer, infiltration trenches must 
be set back: 

• 10 feet from the historic high groundwater mark (measured vertically from the bottom 
of the trench, as shown in Figure 1) 

• 5 feet from bedrock or impermeable surface layer (measured vertically from the bottom 
of the trench, as shown in Figure 1) 

• From all mature tree drip lines as indicated in Figure 1 

• 100 feet horizontally from wells, tanks or springs 

Setbacks to walls and foundations must be included as part of the Geotechnical Report. 

 
 
 
 

Figure 1 Section View of an Infiltration Trench 
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Sediment Control 
Infiltration BMPs have the risk of 
becoming plugged over time.  To 
prevent this, sediment must be 
removed before stormwater enters 
the trench.  Both sheet and 
concentrated flow types have 
requirements that should be 
considered in the design of an 
infiltration trench.   
 
When sheet type flows approach the 
trench along its length (as illustrated 
in Figure 2), a vegetated filter strip 
should be placed between the trench 

and the upstream drainage area.  The 
filter strip must be a minimum of 5 
feet wide and planted with grasses (preferably native) or covered with mulch. 
 
Concentrated flows require a different approach.  A 2004 Caltrans BMP Retrofit Report found 
that flow spreaders recommended in many water quality manuals are ineffective in distributing 
concentrated flows.  As such, concentrated flows should either be directed toward a traditional 
vegetated swale (as shown on the right side of Figure 3) or to catch basin filters that can 
remove litter and sediment.  Catch basins must discharge runoff as surface flow above the 
trench; they cannot outlet directly into the reservoir layer of the infiltration trench.  If catch 
basins are used, the short and long term costs of the catch basin filters should be considered.   

Figure 3 Plan View, Concentrated Flows 

Figure 2  Plan View, Sheet Type Flows 
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Additional Considerations 

Class V Status 
In certain circumstances, for example, if an infiltration trench is “deeper than its widest surface 
dimension,” or includes an assemblage of perforated pipes, drain tiles, or other similar 
mechanisms intended to distribute fluids below the surface of the ground, it would probably be 
considered by the EPA to be a Class V injection well. Class V injection wells are subject to 
regulations and reporting requirements via the Underground Injection Control (UIC) Program.  
To ensure that infiltration trenches are not considered Class V wells, the design procedure in 
this manual requires that the trench not be deeper than it is wide.   

Geotechnical Report 
A geotechnical report must be included for all infiltration trenches. Appendix A of this 
Handbook entitled “Infiltration Testing Guidelines”, details which types of infiltration tests are 
acceptable and how many tests or boring logs must be performed.  A Geotechnical Report must 
be submitted in support of all infiltration trenches.  Setbacks to walls and foundations must be 
included in the Geotechnical Report. 

Observation Wells 
One or more observation wells should be provided.  The observation well consists of a vertical 
section of perforated pipe, 4 to 6 inches in diameter, installed flush with top of trench on a foot 
plate and have a locking, removable cap. 

Overflow 
An overflow route is needed to bypass storm flows larger than the VBMP or in the event of 
clogging. Overflow systems must connect to an acceptable discharge point such as a 
downstream conveyance system.  

Maintenance Access 
Normal maintenance of an infiltration trench includes maintenance of the filter strip as well as 
debris and trash removal from the surface of the trench and filter strip.  More substantial 
maintenance requiring vehicle access may be required every 5 to 10 years.  Vehicular access 
along the length of the swale should be provided to all infiltration trenches.  It is preferred that 
trenches be placed longitudinally along a street or adjacent to a parking lot area.  These 
conditions have high visibility which makes it more likely that the trench will be maintained on 
a regular basis.   
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Inspection and Maintenance 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Design and Sizing Criteria 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Schedule Inspection and Maintenance Activity 
Every two weeks, or as 
often as necessary to 
maintain a pleasant 

appearance 

- Maintain adjacent landscaped areas.  Remove clippings 
from landscape maintenance activities. 

- Remove trash & debris 

3 days after  
Major Storm Events 

- Check for surface ponding.  If ponding is only above the 
trench, remove, wash and replace pea gravel.  May be 
needed every 5-10 years. 

- Check observation well for ponding.  If the trench 
becomes plugged, remove rock materials.  Provide a 
fresh infiltration surface by excavating an additional 2-4 
inches of soil.  Replace the rock materials. 

Design Parameter Design Criteria

Design Volume VBMP 

Design Drawdown time 72 hrs

Maximum Tributary Drainage Area 10 acres

Maximum Trench Depth 8.0 ft

Width to Depth Ratio Width must be greater than depth 

Reservoir Rock Material AASHTO #3 or 57 material  or a clean, washed 
aggregate 1 to 3-in diameter equivalent 

Filter Strip Width Minimum of 5 feet in the direction of flow for all 
areas draining to trench 

Filter Strip Slope Max slope = 1%

Filter Strip Materials Mulch or grasses (non-mowed variety preferred) 

Historic High Groundwater Mark 10 ft or more below bottom of trench 

Bedrock/Impermeable Layer Setback 5 ft or more below bottom of trench 

Tree Setbacks Mature tree drip line must not overhang the 
trench 

Trench Lining Material As recommended in Geotechnical Report 
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Infiltration Trench Design Procedure 
 

1. Enter the area tributary to the trench, maximum drainage area is 10 acres. 
 

2. Enter the Design Volume, VBMP, determined from Section 2.1 of this Handbook. 
 

3. Enter the site infiltration rate, found in the geotechnical report. 
 

4. Enter the factor of safety from Table 1 of Appendix A, Infiltration Testing. 
 

5. Determine the maximum reservoir layer depth, DMAX.  The value is obtained by taking the 
smaller of two depth equations but may never exceed 8 feet.  The first depth, D1 is related 
to the infiltration rate of the soil.  The second depth, D2, is related to required setbacks to 
groundwater, bedrock/impermeable layer.  These parameters are shown in Figure 1. 

 
 
Calculate D1. ܦଵ = ቀ݅݊ܫ ℎݎൗ ቁ × 72	ሺℎݏݎሻ12 ቀ݅݊ ൗݐ݂ ቁ × ݊ 100ൗ ×  ܵܨ

 
Where: 

I     = site infiltration rate (in/hr), found in the geotechnical report 
FS  = factor of safety, refer to Appendix A - Infiltration Testing 
n    = porosity of the trench material, 40%  

  
 
Calculate D2.  Enter the depth to the seasonal high groundwater and 
bedrock/impermeable layer measured from the finished grade.  The spreadsheet checks 
the minimum setbacks shown in Figure 1 and selects the smallest value.  The equations 
are listed below for those doing hand calculations.   
 
Minimum Setbacks (includes 1 foot for pea gravel): 

= Depth to historic high groundwater mark - 11 feet 
= Depth to impermeable layer - 6 feet  

 
D2 is the smaller of the two values.   
 
DMAX is the smaller value of D1 and D2, and must be less than or equal to 8 feet. 
 

6. Enter the proposed reservoir layer depth, DR.  The value must be no greater than DMAX. 
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7. Find the required surface area of the trench, AS. Once DR is entered, the spreadsheet will 
calculate the corresponding depth of water and the minimum surface area of the trench.  

ௐ݀	݊݃݅ݏ݁ܦ = ோܦ × ൫݊ 100ൗ ൯																				ܣௌ = ஻ܸெ௉݊݃݅ݏ݁ܦ	݀ௐ 

Where:     
          AS     = minimum area required (ft2) 
       VBMP    = BMP storage volume (ft3) 
Design dW  = Depth of water in reservoir layer (ft) 

 
 

8. Enter the proposed design surface area; it must be greater than the minimum surface 
area. 
 

9. Calculate the minimum trench width.  This is to ensure that EPA’s Class V Injection well 
status is not triggered.  The total trench depth (shown in Figure 1) includes the upper foot 
where the overflow pipe is located.  The minimum surface dimension is DR + 1 foot. 

 
 
Additional Items 
The following items detailed in the preceding sections should also be addressed in the design. 
 
• Sediment Control 
 
• Geotechnical Report 
 
• Observation well(s) 

 
• Overflow 
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Practice Design and Maintenance Manual for Publicly Maintained Storm Drain Systems. Los 
Angeles, CA, 2009.  
 
LandSaver Stormwater Management System. Tech Sheet - Porosity of Structural Backfill. 2006.  
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Pollution Piiiiiition 
PAINTING 

Water-Based Paints 
Use water-based paints whenever possible. They are 
less toxic than oil-based paints and easier to clean 
up. Look for products labeled "latex" or 'bleans with 
water:• 

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

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

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

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

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

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



Pollution Pliiiiition 
HOME & GARDEN 

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

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

for the facility in your area. 

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

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

Planting in the Yard 
Produce less yard waste and save 
water by planting low maintenance, 
drought-tolerant trees and shrubs. 
Using drip irrigation, soaker hoses 
or micro-spray systems for flower 
beds and vegetation can also help 
reduce your water bill and prevent 

runoff. 

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

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

preventiQn, call: 

'C:(:800) CLEANUP 
• www.1800cleanup.org 



• I 
V 

Water that runs off your lawn and garden can carry excess fertilizer into the 
San Bernardino County storm drain system, and it does not get treated before 
reaching the Santa Ana River. This pollutes our drinking water and contaminates 

waterways, making them unsafe for people and wildlife. Follow these 
simple tips to prevent pollution and protect your health: 

• Read the product label and follow the 
directions carefully, using only as directed. 

• Avoid applying near driveways or gutters. 
• Never apply fertilizer before a rain. 
• Store fertilizers and chemicals in a covered 

area and in sealed, waterproof containers. 
• Take unwanted lawn or garden chemicals 

to a household hazardous waste collection 
facility. Call (800) 253-2687. 

• Use non-toxic products for your garden 
and lawn whenever possible. 

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

1 (800) CLEANUP 

www.1800cleanup.org 



Pollution Pliiiiition 
AUTO MAINTENANCE 

Oil, grease, anti-freeze and other toxic automotive fluids often make their way into the 
San Bernardino County storm drain system, and do not get treated before reaching the Santa Ana 
River. This pollutes our drinking water and contaminates waterways, making tl1em unsafe for people 
and wildlife. Follow these best management practices to prevent pollution and protect public health. 

Cleaning Auto Parts 
Scrape parts with a wire brush or 
use a bake oven rather than liquid 
cleaners. Arrange drip pans, drying 
racks and drain boards so that 
fluids are directed back into the 
parts washer or the fluid holding 
tank. Do not wash parts or 
equipment In a shop sink, parking 
lot, driveway or street. 

Storing Hazardous Waste 
Keep your liquid waste segregated. 
Many fluids can be recycled via 
hazardous waste disposal companies 
If they are not mixed. Store all 
materials under cover with spill 
containment or inside to prevent 
contamination of rainwater runoff. 

Metal Grinding and 
Polishing 
Keep a bin under your lathe or grinder 
to capture metal filings. Send 
uncontaminated filings to a scrap metal 
recycler for reclamation. Store metal 
filings in a covered container or indoors. 

Cleaning Spills 
Use dry methods for spill cleanup 
[sweeping, absorbent materialsi Follow 
your hazardous materials response 
plan, as filed with your local fire 
department or other hazardous 
materials authority. Be sure that all 
employees are aware of the plan and 
are capable of implementing each 
phase. To report serious toxic spills, 
call 911. 

Preventing Leaks and 
Spills 
Place drip pans underneath to capture 
fluids. Use absorbent cleaning agents 
instead of water to clean work areas. 

Proper Disposal of 
Hazardous Waste 
Recycle used motor oil and oil filters, 
anti-freeze and other hazardous 
automotive fluids, batteries, tires and 
metal filings collected from grinding 
or polishing auto parts. Contact a 
licensed hazardous waste hauler. 
For more recycling information, call 
(909) 386-8401. 

gal dumping or 
lion 011 stormwater 
ve11tlon, call: 

LEANU 



Pick up after your 
poocb to curb pollution. 

Maybe you weren't aware! but dog 
waste left on the ground gets into 
storm drains, polluting rivers, 
lakes and beaches. 

The bacteria and risk of disease 
threatens the health of our kids 
and communities. Wherever you 

live in San Bernardino County, 
this pollution is a problem. The 
answer? Pick up after your dog, 

to help prevent pollution and protect 
our health. It's in your hands. 

!) Printed on recycled paper 



Pollution PiiViiiition 
FRESH CONCRETE & 
MORTAR APPLICATION 

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

Storing Materials 
Keep consb'uction materials and debris away from the 
stree~ gutter and storm drains. Secure open bags of 
cement and cover exposed stockpiles of sol~ sand or 
gravel and excavated material with plastic sheeting, 
protected from rain, wind and runoff. 

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

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

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



Pollution Piiiiiiiti 
HOME REPAIR 
& REMODELING 

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

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

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

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

Paint Removal 
Paint stripping residue, chips and dust from marine 

paints and paints containing lead or tributyl tin 
are hazardous wastes. Sweep them up instead of 
hosing into the street and dispose of them safely 

at a household hazardous waste 
collection facility. 

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

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



Site Design & Landscape Planning SD-10 

Description 

Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

0 Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

Each project site possesses unique topographic, hydrologic, and vegetative features, some of 
which are more suitable for development than others. Integrating and incorporating 
appropriate landscape planning methodologies into the project design is the most effective 
action that can be done to minimize surface and groundwater contamination from stormwater. 

Approach 
Landscape planning should couple consideration ofland suitability for urban uses with 
consideration of community goals and projected growth. Project plan designs should conserve 
natural areas to the extent possible, maximize natural water storage and infiltration 
opportunities, and protect slopes and channels. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Design requirements for site design and landscapes planning 
should conform to applicable standards and specifications of 
agencies with jurisdiction and be consistent with applicable 
General Plan and Local Area Plan policies. 
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SD-10 Site Design & Landscape Planning 

Designing New Installations 
Begin the development of a plan for the landscape unit with attention to the following general 
principles: 

■ Formulate the plan on the basis of clearly aiticulated community goals . Carefully identify 
conflicts and choices between retaining and protecting desired resources and community 
growth. 

■ Map and assess land suitability for urban uses_ Jndn<le the following lan<lsc.ape feHtlires in 
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils, 
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas, 
wetlai1ds, floodplains, surface waters, agricultural lai1ds, ai1d various categories of urban 
land use. When appropriate, the assessment can highlight outstanding local or regional 
resources that the community determines should be protected (e.g., a scenic area, 
recreational area, threatened species habitat, fai1.nland, fish run) . Mapping and assessment 
should recognize not only these resources but also additional areas needed for their 
sustenance. 

Project plan designs should conserve natural areas to tl1e extent possible, maxinlize natural 
water storage and infiltration opportunities, and protect slopes and channels. 

Conserve Natural Areas during Landscape Planning 
If applicable, the following items are required and must be implemented in the site layout 
during the subdivision design ai1d approval process, consistent with applicable General Plan and 
Local Area Plan policies: 

■ Cluster development on least-sensitive pmtions of a site while leaving the remaining lai1d in 
a natural undisturbed condition. 

■ Limit cleating and grading of native vegetation at a site to tl1e minimum amount needed to 
build lots, allow access, and provide fire protection. 

■ Maximize trees and other vegetation at each site by planting additional vegetation, clustering 
tree areas, and promoting the use of native and/or drought tolerant plants. 

■ Promote natural vegetation by using parking lot islands ai1d other landscaped areas . 

■ Preserve riparian areas and wetlru1ds. 

Maximize Natural Water Storage and I,ifiltration Opportunities Within the Landscape Unit 
■ Promote the conservation of forest cover. Building on land that is already deforested affects 

basin hydrology to a lesser extent than converting forested land. Loss of forest cover reduces 
interception storage, detention in tl1e organic forest floor layer, and water losses by 
evapotranspiration, resulting in large peak runoff increases and either their negative effects 
or the expense of countering them with structural solutions. 

■ Maintain natural storage reservoirs ru1d drainage conidors, including depressions, ai·eas of 
permeable soils, swales, and intermittent streams. Develop and implement policies and 
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Site Design & Landscape Planning SD-10 

regulations to discourage the clearing, filling, and channelization of these features . Utilize 
them in drainage networks in preference to pipes, culverts, and engineered ditches. 

■ Evaluating infiltration opportunities by referring to the stormwater management manual for 
the jurisdiction and pay particular attention to the selection criteria for avoiding 
groundwater contamination, poor soils, and hydrogeological conditions that cause these 
facilities to fail. If necessary, locate developments with large amounts of impervious 
surfaces or a potential to produce relatively contaminated runoff away from groundwater 
recharge areas. 

Protection of Slopes and Channels during Landscape Design 
■ Convey runoff safely from the tops of slopes. 

■ Avoid disturbing steep or unstable slopes. 

■ Avoid disturbing natural channels. 

■ Stabilize disturbed slopes as quickly as possible. 

■ Vegetate slopes with native or drought tolerant vegetation. 

■ Control and treat flows in landscaping and/ or other controls prior to reaching existing 
natural drainage systems. 

■ Stabilize temporary and permanent channel cToss1ngs as qn1ckly as possihle, :mo ensure that 
increases in nm-off velocity and frequency caused by the project do not erode the channel. 

■ Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts, 
conduits, or channels that enter unlined channels in accordance with applicable 
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to 
minimize impacts to receiving waters. 

■ Line on-site conveyance channels where appropriate, to reduce erosion caused by increased 
flow velocity due to increases in tributary impervious area. The first choice for linings 
should be grass or some other vegetative surface, since these materials not only reduce 
runoff velocities, but also provide water quality benefits from filtration and infiltration. If 
velocities in the channel are high enough to erode grass or other vegetative linings, riprap, 
concrete, soil cement, or geo-grid stabilization are other alternatives. 

■ Consider other design principles that are comparable and equally effective. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces. The definition of " redevelopment" must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment. If the definition applies, the steps outlined under "designing new installations" 
above should be followed. 
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SD-10 Site Design & Landscape Planning 

Redevelopment may present significant opportunity to add features which had not previously 
been implemented. Examples include incorporation of depressions, areas of permeable soils, 
and swales in newly redeveloped areas. While some site constraints may exist due to the status 
of already existing infrastructure, opportunities should not be missed to maximize infiltration, 
slow runoff, reduce impervious areas, disconnect directly connected impervious areas . 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Stormwater Management Manual for Western Washington, Washington State Department of 
Ecology, August 2001. 

Model Standard Urban Storm v\Tater Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual fo r Stormwater Quality Control Measures, 
July 2002. 
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Roof Runoff Controls 

Rain Garden 

Description 
Various roof runoff controls are available to address stormwater 

SD-11 
Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

0 Contain Pollutants 

Collect and Convey 

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from 
individual lots, and retain the pollutants on site that may be picked up from roofing materials 
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from 
paved areas and mitigating flow to the storm drain system through one of several general 
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and 
foundation planting. The first three approaches require the roof runoff to be contained in a 
gutter and downspout system. Foundation planting provides a vegetated strip under the drip 
line of the roof. 

Approach 
Design of individual lots for single-family homes as well as lots for higher density residential and 
commercial structures should consider site design provisions for containing and infiltrating roof 
runoff or directing roof runoff to vegetative swales or buffer areas. Retained water can be reused 
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for 
potable water used for irrigation, improved stormwater quality, increased groundwater 
recharge, decreased runoff volume and peak flows, and decreased flooding potential. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Designing New Installations 
Cisterns or Rain Barrels 

One method of addressing roof runoff is to direct roof downspouts 
to cisterns or rain barrels. A cistern is an above ground storage 
vessel with either a manually operated valve or a permanently 
open outlet. Roof runoff is temporarily stored and tl1en released 
for irrigation or infiltration between storms. The number of rain 

CALIFOR'.\lA STOR.\IWATER 
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SD-11 Roof Runoff Controls 

barrels needed is a function of the rooftop area. Some low impact developers recommend that 
every house have at least 2 rain ban·els, with a minimum storage capacity of 1000 liters. Roof 
barrels serve several purposes including mitigating the first flush from the roof which has a high 
volume, amount of contaminants, and thermal load. Several types of rain barrels are 
commercially available. Consideration must be given to selecting rain barrels that are vector 
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out 
grit and other contaminants and routes overflow to a soak-away pit or rain garden. 

If the cistern has an operable valve, the valve can be dosen to store storm water for irrigation or 
infiltration between storms. This system requires continual monitoring by the resident or 
grounds crews, but provides greater flexibility in water storage and metering. If a cistern is 
provided with an operable valve and water is stored inside for long periods, the cistern must be 
covered to prevent mosquitoes from breeding. 

A cistern system with a permanently open outlet can also provide for metering storm water 
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say¼ to 
½ inch dian1eter), runoff will build up inside tl1e cistern during storms, and will empty out 
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases 
caused by rooftop impervious land coverage, especially for the frequent, small storms. 

Dry wells and Infiltration Trenches 

Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed 
by excavating a hole in the ground and filling it witl1 an open graded aggregate, and allowing the 
water to fill the dry well and infiltrate after the storm event. An underground connection from 
the downspout conveys water into the dry well, allowing it to be stored in the voids. To 
minimize sedimentation from lateral soil movement, the sides and top of the stone storage 
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open. A 
perforated observation pipe can be inserted vertically into the dry well to allow for inspection 
and maintenance. 

In practice, dry wells receiving runoff from single roof downspouts have been successful over 
long periods because they contain very little sediment. They must be sized according to the 
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with 
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet) . 

To protect the foundation, dry wells must be set away from the building at least 10 feet. They 
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have 
very limited feasibility. 

Infiltration trenches function in a similar mam1er ann wonln he partic.ularly effoc.tive for la rger 
roof areas . An infiltration trench is a long, narrow, rock-filled trench witl1 no outlet that receives 
stormwater runoff. These are described under Treatment Controls. 

Pop-up Drainage Emitter 

Roof downspouts can be directed to an underground pipe tl1at daylights some distance from the 
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up 
irrigation head, tl1e emitter only opens when there is flow from the roof. The emitter remains 
flush to the ground during dry periods, for ease of lawn or landscape maintenance. 
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Roof Runoff Controls SD-11 

Foundation Planting 

Landscape planting can be provided around the base to allow increased oppmtunities for 
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow 
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil 
and provide a subsurface matrix of roots that encourage infiltration. TI1ese plantings must be 
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation. 

Redeveloping Existing Installations 
Va1ious jurisdictional stormwater managemenl an<l miligaliuu plans (SUSMP, WQMP, elc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces. TI1e definition of " redevelopment" must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment. If the definition applies, the steps outlined under "designing new installations" 
above should be followed. 

Supplemental Information 
Examples 
■ City of Ottawas Water Links Smface -Water Quality Protection Program 

■ City of Toronto Downspout Disconnection Program 

■ City of Boston, MA, Rain Barrel Demonstration Program 

Other Resources 
Hager, Marty Catherine, Stormwater, "Low-Impact Development", January/February 2003. 

www.stormh2o.com 

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD. 
WW\Af .lid-stormwater .net 

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition 
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Efficient Irrigation SD-12 
Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

Description 
Irrigation water provided to landscaped areas may result in excess irrigation water being 
conveyed into stormwater drainage systems. 

Approach 
Project plan designs for development and redevelopment should include application methods of 
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance 
syslem. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. (Detached residential single-family homes are typically 
excluded from this requirement.) 

Design Considerations 
Des igning New Installations 
TI1e following methods to reduce excessive irrigation runoff should be considered, and 
incorporated and implemented where determined applicable and feasible by the Permittee: 

■ Employ rain-triggered shutoff devices to prevent inigation after precipitation. 

■ Design inigation systems to each landscape area's specific water requirements. 

■ Include design featuring flow reducers or shutoff valves 
triggered by a pressure drop to control water loss in the event 
of broken sprinkler heads or lines . 

■ Implement landscape plans consistent with County or City 
water conservation resolutions, which may include provision 
of water sensors, programmable irrigation times (for short 
cycles), etc. 
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SD-12 Efficient Irrigation 

■ Design timing and application methods of irrigation water to minimize the runoff of excess 
inigation water into the storm water drainage system. 

■ Group plants with similar water requirements in order to reduce excess irrigation runoff and 
promote surface filtration. Choose plants with low irrigation requirements (for example, 
native or drought tolerant species). Consider design features such as : 

Using mulches (such as wood chips or bar) in planter areas without ground cover to 
minimize sediment in runoff 

Installing approp1iate plant materials for the location, in accordance with amount of 
sunlight and climate, and use native plant materials where possible and/ or as 
recommended by the landscape architect 

Leaving a vegetative barrier along the property boundary and interior watercourses, to 
act as a pollutant filter, where appropriate and feasible 

Choosing plants that minimize or eliminate the use of fe11ilizer or pesticides to sustain 
growth 

■ Employ other comparable, equally effective methods to reduce irrigation water runoff. 

Redeveloping Existing Installations 
Va1ious jmisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/ or exterior construction, and land disturbing activities with structural or 
impervious surfaces. The definition of " redevelopment" must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment. If the definition applies, the steps outlined w1der "designing new installations" 
above should be followed. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Depa11ment of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft Februaiy 2003. 

Ventura Countywide Technical Guidance Manual fo r Stormwater Quality Control Measures, 
July 2002. 
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