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Propert ies  by Ludwig Engineering, Associates, INC. The WQMP is intended to comply with the 
requirements of the C i t y  o f  V i c t o r v i l l e  and the Phase II Small MS4 General Permit for the 
Mojave River Watershed. The undersigned, while it owns the subject property, is responsible for the 
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reflect up-to-date conditions on the site consistent with the Phase II Small MS4 Permit and the intent of 
San Bernardino County (unincorporated areas of Phelan, Oak Hills, Spring Valley Lake and Victorville) 
and the incorporated cities of Hesperia and Victorville and the Town of Apple Valley. Once the 
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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 
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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.sbcounty.gov/dpw/Land/NPDES.aspx to find pertinent arid 
region and Mojave River Watershed specific references and requirements. 

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

Form 1-1 Project Information 
Project Name Tract No. 16397 

Project Owner Contact Name: Greg Quan 

Mailing 
Address: 

212 S. Palm Avenue, Suite 200, 
Alhambra, CA 91801-3185 

E-mail 
Address: 

greg@rypropertiesinc.com Telephone: 
(626)282- 

6588 

 
Permit/Application Number(s): 

  
PLN16-00006 

 
Tract/Parcel Map 
Number(s): 

 
16397 

 
Additional Information/ 

Comments: 

The entire tract will be draining to the water quality basin to store the 2yr-24hr storm event, 
and mitigate the difference between the Pre and the Post 100yr volume runoff. The  
proposed subdivision site lies within the south Lahontan Hydrological basin planning area(SL) 
Region 6 and Mojave Hydrologic Unit 628.20, Upper Mojave HA 

 
 
Description of Project: 

The Property is currently vacant & not in use, sloping about 1.5% from north to south, 
located on stable soil. An existing wash crosses the site, flowing north to south, about 
1000 Ft. east of the westerly boundary. Plant and animal life is consistent with the desert 
region. There are no known cultural or historical aspects on this site. There are no scenic 
locations on or around this site. The project is bounded on the north by Dos Palmas Road, 
on the east by Mesa View Road, on the south by vacant land (APN 3096-321- 07, 3096-
321-08, 3096-321-14, 3096-321-15, 3096-321-16), and on the west Bellflower Street. This 
project proposes to construct 319 single-family residences and 11 letter lots on an 80.75 
acre site. Proposed development includes phases with different densities (from very low 
density to medium low density residential). Splitting the proposed subdivision will be a 
drainage channel, which will include a public access trail. A large dual-use basin will be 
constructed in the eastern portion of the project, providing a gathering place for the 
community. Average lot size of 6660 S.F., 13,195 lineal feet of new streets. 

 

 

 

 

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

 
 
 
 
 
 
 
 
 
 

 

mailto:greg@rypropertiesinc.com
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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 than 5,000 square feet, and not on the excluded list as found on Section 1.4 of the 
TGD, the Project is a Regulated Development Project. 

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

 
 
  Form 2.1-1  Description of Proposed Project   

1 Regulated Development Project Category (Select all that apply): 

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

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

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

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

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

2 Project Area (ft2): 3,297,850 3 Number of Dwelling Units: 319 4 SIC Code: 1521, 1611, 1623 

 

5 Is Project going to be phased? Yes No If yes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID 
BMPs to address runoff at time of completion. 
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2.2 Property Ownership/Management 
Describe the ownership/management of all portions of the project and site. State whether any 
infrastructure will transfer to public agencies (City, County, Caltrans, etc.) after project completion. State if a 
homeowners or property owners association will be formed and be responsible for the long-term 
maintenance of project stormwater facilities. Describe any lot-level stormwater features that will be the 
responsibility of individual property owners. 

 

 
Form 2.2-1 Property Ownership/Management 

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

Presently the Developer will be responsible for all BMP's Operation & Maintenance and as specified in Section 5 of this report. 
Afterwards no homeowners or property owners will be formed. Individual homeowners will be responsible for management and 
maintenance if any in-lot BMP’s. The Water quality Basin operation and maintenance shall be annexed into the Drainage Facility 
Assessment District (DFAD). Annexation Map/Document will be provided when available. 
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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 Urban Runoff, Storm Sewers. Receiving waters: No drainage facilities 

located within 2 miles of site. Mojave River 

 
Nutrients - Phosphorous 

 
E 

 
N Landscaping activities. Receiving waters; No drainage facilities located 

within 2 miles of site. Mojave River 

 
Nutrients - Nitrogen 

 
E 

 
N Landscaping activities. Receiving waters; No drainage facilities located 

within 2 miles of site. Mojave River 

 
Noxious Aquatic Plants 

 
E 

 
N Only on Landscaping areas. Receiving waters; No drainage facilities 

located within 2 miles of site. Mojave River 

 
Sediment 

 
E 

 
N Runoff from areas not Landscaped. During construction and 

grading. Receiving waters; No drainage facilities located 
within 2 miles of site. Mojave River 

 
Metals 

E N Road Improvements, Break/Tire wear 

 
Oil and Grease 

 
E 

 
N Vehicular traffic on public streets. Receiving waters; No drainage 

facilities located within 2 miles of site. Mojave River 

 
Tarsh/Debris 

 
E 

 
N Trash bins. Residents and public use. Receiving waters;   No 

drainage facilities located within 2 miles of site. 
Mojave River 

 
Pesticides / Herbicides 

 
E 

 
N Landscape activities. Receiving waters; No drainage facilities located 

within 2 miles of site. Mojave River 

 
Organic Compounds 

 
E 

 
N Only on Landscaped Areas. Receiving waters; No drainage facilities 

located within 2 miles of site. Mojave River 
 
Other: 

   

 
Other: 

   

 
Other: 
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Section 3    Site and Watershed Description 
Describe the project site conditions that will facilitate the selection of BMPs through an analysis of the 
physical conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) 
that collect flow from a portion of the site and describe how runoff from each DA (and sub-watershed 
Drainage Management Areas (DMAs)) is conveyed to the site outlet(s). Refer to Section 3.2 in the TGD for 
WQMP. The form below is provided as an example. Then complete Forms 3.2 and 3.3 for each DA on the 
project site. If the project has more than one drainage area for stormwater management, then complete 
additional versions of these forms for each DA / outlet. A map presenting the DMAs must be included as 
an appendix to the WQMP document. 

 
 

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

 
Latitude 34°29'51.29"N 

 
Longitude 117°24'45.7"W 

Thomas Bros Map page 

4296 

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 A to 
O u t l e t  1  

Runoff is capture by a grass swales 6' wide with 5:1 side slope max and bed slope of 0.01 Min., conveys 
runoff through DMA A to the streets, and street flow to an open basin corner of Frederick Ct & Dos 
Palmas Road (typical). 

 
DA1 DMA B to Outlet 1 

Runoff is capture by a grass swales 6' wide with 5:1 side slope max and bed slope of 0.01 Min., conveys 
runoff through DMA B to the street, and street flow to an open basin (Lot “H”) corner of Harvest Place & 
Gavin Court south of Dos Palmas Road. (typical). 

 
DA2 DMA A to Outlet 2 

Runoff is capture by a grass swales 6' wide with 5:1 side slope max and bed slope of 0.01 Min., conveys 
runoff through DMA A to the street, and street flow to an open basin (Lot “E”) corner of Belardo Street & 
Harvest Place east of channel/south of Dos Palmas Road. (typical). 

DA3 DMA A to Outlet 3 
Runoff is capture by a grass swales 6' wide with 5:1 side slope max and bed slope of 0.01 Min., conveys 
runoff through DMA A to the street, and street flow to an open basin (Lot “C”) corner of Cromwell Street 
& Nina Place south of Dos Palmas Road/west of Channel. (typical). 
 

abeg
Text Box
OUTLET 3

abeg
Text Box
OUTLET 2

abeg
Text Box
OUTLET 1

abeg
Callout
  DA2 DMA A

abeg
Callout
  DA3 DMA  A

abeg
Callout
DA1 DMA B

abeg
Callout
DA1 DMA A
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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 

DA1 DMA A  DA1 DMA B   

1 DMA drainage area (ft2) 219,887 1,027,429 
  

2 Existing site impervious area (ft2) 0 0   

3 Antecedent moisture condition For desert 
areas, use  
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2 
0100412_map.pdf 

 

3 

 

3 
 

 

4 Hydrologic soil group Refer to County 
Hydrology Manual Addendum for Arid Regions – 
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2 
0100412_addendum.pdf 

 

A 

 

A 
  

5 Longest flowpath length (ft) 540 1,370   

6 Longest flowpath slope (ft/ft) 0.0074 0.0153   

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

 
Barren land 

 
Barren land 

  

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 

 
 

Poor 

  

http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
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  Form 3-2 Existing Hydrologic Characteristics for Drainage Area 2 

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

DA2 DMA A    

1 DMA drainage area (ft2) 735,541  
  

2 Existing site impervious area (ft2) 0    

3 Antecedent moisture condition For desert 
areas, use  
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2 
0100412_map.pdf 

 

3 
  

 

4 Hydrologic soil group Refer to County 
Hydrology Manual Addendum for Arid Regions – 
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2 
0100412_addendum.pdf 

 

A 
   

5 Longest flowpath length (ft) 1,246    

6 Longest flowpath slope (ft/ft) 
0.0110    

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

 
Barren land 

   

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 

   

http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
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  Form 3-2 Existing Hydrologic Characteristics for Drainage Area 3 

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

DA3 DMA A    

1 DMA drainage area (ft2) 
1,075,794 
 

 
  

2 Existing site impervious area (ft2) 0    

3 Antecedent moisture condition For desert 
areas, use  
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2 
0100412_map.pdf 

 

3 
  

 

4 Hydrologic soil group Refer to County 
Hydrology Manual Addendum for Arid Regions – 
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2 
0100412_addendum.pdf 

 

A 
   

5 Longest flowpath length (ft) 1,664    

6 Longest flowpath slope (ft/ft) 
0.0098    

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

 
Barren land 

   

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 

   

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

    

http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
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       Form 3-3 Watershed Description Applies for All Drainage Areas 
Receiving waters  
Refer to SWRCB site:  

http://www.waterboards.ca.gov/water_issues/ No Drainage facilities located within 2 miles of site. Mojave River 

programs/tmdl/integrated2010.shtml  

Applicable TMDLs  
http://www.waterboards.ca.gov/water_issues/progr No drainage facilities located within 2 miles of site. 
ams/tmdl/integrated2010.shtml  

303(d) listed impairments  
http://www.waterboards.ca.gov/water_issues/progr No drainage facilities located within 2 miles of site. 
ams/tmdl/integrated2010.shtml  

 
Environmentally Sensitive Areas (ESA) 

 

Refer to Watershed Mapping Tool – Desert Tortoise Habitat Cat 2 

http://sbcounty.permitrack.com/WAP  

 Yes Complete Hydromodification Assessment. Include Forms 4.2-2 through Form 

Hydromodification Assessment 4.2 -5 and Hydromodification BMP Form 4.3-9 in submittal 

 No          See Drainage Study provided separately  

 

http://www.waterboards.ca.gov/water_issues/
http://www.waterboards.ca.gov/water_issues/progr
http://www.waterboards.ca.gov/water_issues/progr
http://sbcounty.permitrack.com/WAP


WQMP Project Report

County of San Bernardino Stormwater Program

Santa Ana River Watershed Geodatabase

Wednesday, March 16, 2016

Note: The information provided in this report and on the Stormwater Geodatabase for the County of San Bernardino Stormwater Program is intended to provide basic guidance in 
the preparation of the applicant’s Water Quality Management Plan (WQMP) and should not be relied upon without independent verification.

Project Site Parcel Number(s): 309631102
Project Site Acreage: 78.677
HCOC Exempt Area: No
Closest Receiving Waters:
(Applicant to verify based on local drainage facilities and topography.)

System Number - See Note
Facility Name - See Note
Owner - See Note

Closest channel segment’s susceptibility to Hydromodification: See Note
Highest downstream hydromodification susceptibility: See Note
Is this drainage segment subject to TMDLs? See Note
Are there downstream drainage segments subject to TMDLs? See Note
Is this drainage segment a 303d listed stream? See Note
Are there 303d listed streams downstream? See Note
Are there unlined downstream waterbodies? See Note
Project Site Onsite Soil Group(s): A
Environmentally Sensitive Areas within 200': DESERT TORTOISE HABITAT CAT 2
Groundwater Depth (FT): No data available
Parcels with potential septic tanks within 1000': No
Known Groundwater Contamination Plumes within 1000': No
Studies and Reports Related to Project Site:

Note: No drainage facilities located within 2 miles of site. 

Page 1 of 1San Bernardino - WAP Report

3/16/2016http://permitrack.sbcounty.gov/wap_report/report.asp?septic=No&SECAREA=DESERT T...
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Section 4    Best Management Practices (BMP) 

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

4.1.1 Source Control BMPs 
Non-structural and structural source control 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 

  Upon final walk through of new homes with homeowners, the developer will provide 
educational Materials and pamphlets published by California regional water Quality 

Control Board, or other appropriate sources. See provided attachments. 

 
N2 

 
Activity Restrictions 

  The types of activities allowed within the Project will be limited to those allowed by the 
City of Victorville codes, regulations, and zoning ordinances. 

 

N3 

 

Landscape Management BMPs 

  Landscape plans will be consistent with the City of Victorville requirements for water 
conservation vegetation. Utilizing programmable irrigation systems, and/or rain shut off 

sensors to the maximum extent practicable. 

 
N4 

 
BMP Maintenance 

  Per Memorandum of Agreement of Storm Water Management Plan, and           
Form 5-1, Section 5 and Section 6.3 

 
N5 

Title 22 CCR Compliance 
(How development will comply) 

  No hazardous materials to be allowed for this project 

 
N6 

 
Local Water Quality Ordinances 

  Home owners to abide by the State, County and Local Water Ordinances, provide with 
the Educational material and pamphlets 

 
N7 

 
Spill Contingency Plan 

  Any spills of chemicals shall be properly cleaned up and the waste properly disposed of 
per all State, County and Local requirements. See SC-11 Educational Material Section. 

 
N8 

 
Underground Storage Tank Compliance 

  No storage tanks to be allowed for this project 

 
N9 

Hazardous Materials Disclosure 
Compliance 

  No hazardous materials to be allowed for this project 
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  Form 4.1-1 Non-Structural Source Control BMPs   

 
Identifier 

 
Name 

Check One Describe BMP Implementation OR, 

if not applicable, state reason Included Not 
Applicable 

 
N10 

 
Uniform Fire Code Implementation 

  As Required per County of San Bernardino Fire Department 

 

N11 

 

Litter/Debris Control Program 
  Make sure trash container areas are screened or walled to prevent o ff-site 

transport of trash, See SD-32 Educational Material Section, attached. 

 
N12 

 
Employee Training 

  No employees, private residence 

 
N13 

 
Housekeeping of Loading Docks 

  Project does not feature any loading docks 

 
N14 

 
Catch Basin Inspection Program 

  Inspection per City Engineering Department 

 
N15 

Vacuum Sweeping of Private Streets and 
Parking Lots 

  There are no private streets 

 
N16 Other Non-structural Measures for Public 

Agency Projects 

  N/A 

 
N17 Comply with all other applicable NPDES 

permits 

  As Required 
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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) 

  Per City of Victorville standards and SD-13, per  
educational Materials section, attached. 

 
S2 

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

  No outdoor material storage allowed 

 
S3 

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

  Homeowners to use covered bins 

 
 

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) 

   

See SD-12, per educational material/pamphlets attached. 

 
S5 

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

  To Maximum Extent Practicable 

 
S6 

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

  See SD-10 per educational material pamphlets attached (Vegetated Swales, 
ground cover at slopes Rock at Trenches etc.) 

 
S7 

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

  Project does not Feature any Dock Areas 

 
S8 

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

  Not Feature per this project 

 
S9 

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

  Not Feature per this project 

 
S10 

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

  Not Feature per this 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) 

  The Project does not feature any wash areas 

 
S12 

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

  The Project does not feature any fueling areas 

 
S13 

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

  No hillside landscaping per this project 

 
S14 

 
Wash water control for food preparation areas 

  The Project does not feature any food preparation areas 

 
S15 

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

  The Project does not feature any community car wash racks 



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP) 

4-6 

 

 

 

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: 

 

□ 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 

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: By Landscaping as much as possible, along walkways and driveways and property boundary to serve as permeable 
areas. 

Maximize natural infiltration capacity; Including improvement and maintenance of soil: Yes No 
Explanation: Landscaping as much area as possible, provide home owners with education material to this effect.. 

Preserve existing drainage patterns and time of concentration: Yes No 
Explanation:     Site will be totally graded, proposed Detention basin will 
extend time of concentration. 

Disconnect impervious areas. Including rerouting of rooftop drainage pipes to drain stormwater to storage or infiltration BMPs 
instead of to storm drain : Yes No 
Explanation: Individual Lots only; Direct roof & walkway storm flows to adjacent landscaped areas, and or drainage swales to MEP 

Use of Porous Pavement: Yes No 
Explanation:        No Porous Pavement. 

Protect existing vegetation and sensitive areas: Yes   X    No     
Explanation: Site mass graded, the site is not expected to have an impact on any State or Federal listed wildlife species, and no 
other special status animal species. No desert tortoise encountered. See General Biological Resources Ass report provided. 

Re-vegetate disturbed areas. Including planting and preservation of drought tolerant vegetation. : Yes No 
Explanation: Site Mass Graded, drought tolerant vegetation is proposed in and around basins, LAMD to the MEP. 
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Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes No 
Explanation: By limiting ground disturbance in these areas, regular maintenance will be to scarify non 
vegetated areas to the MEP. 

Utilize naturalized/rock-lined drainage swales in place of underground piping or imperviously lined swales: Yes No 
Explanation: Proposed infiltration trenches (Rock) in basins only. 

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes No 
Explanation: Typically in and around basin to the MEP. 

Use of Rain Barrels and Cisterns, Including the use of on-site water collection systems.:  Yes No 
Explanation: Not used per developer, proposed community basin. 

Stream Setbacks. Includes a specified distance from an adjacent steam: : Yes No 
Explanation: Per drainage plans attached. 

 
 

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

 
San Bernardino County Special Districts: 

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

 

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

 

Mojave Water Agency: 
 

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

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

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

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

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

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

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/thornlessgardenprototype.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, any remaining 
runoff from impervious DMAs must be directed to one or more on-site, treatment BMPs (LID or biotreatment) 
designed to infiltrate, evaportranspire, and/or bioretain the amount of runoff specified in Permit Section E.12.e 
(ii)(c) Numeric Sizing Criteria for Storm Water Retention and Treatment. 

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

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

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

 
Methods applied in the following forms include: 

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

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

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



NOAA Atlas 14, Volume 6, Version 2 
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* source: Google Maps

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

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.078
(0.065-0.096)

0.112
(0.093-0.138)

0.158
(0.130-0.193)

0.195
(0.159-0.241)

0.246
(0.194-0.314)

0.285
(0.221-0.372)

0.326
(0.246-0.436)

0.368
(0.270-0.506)

0.425
(0.299-0.609)

0.469
(0.319-0.697)

10-min 0.112
(0.093-0.137)

0.161
(0.133-0.197)

0.226
(0.186-0.277)

0.279
(0.228-0.345)

0.352
(0.278-0.450)

0.409
(0.316-0.534)

0.467
(0.352-0.625)

0.527
(0.387-0.725)

0.609
(0.429-0.874)

0.673
(0.458-0.999)

15-min 0.136
(0.112-0.166)

0.195
(0.161-0.239)

0.273
(0.225-0.335)

0.337
(0.276-0.418)

0.426
(0.336-0.545)

0.494
(0.382-0.646)

0.565
(0.426-0.755)

0.637
(0.468-0.877)

0.737
(0.519-1.06)

0.814
(0.554-1.21)

30-min 0.202
(0.167-0.247)

0.289
(0.239-0.354)

0.406
(0.334-0.498)

0.501
(0.409-0.620)

0.632
(0.499-0.808)

0.734
(0.567-0.958)

0.838
(0.633-1.12)

0.946
(0.694-1.30)

1.09
(0.770-1.57)

1.21
(0.822-1.79)

60-min 0.267
(0.221-0.327)

0.384
(0.317-0.469)

0.537
(0.442-0.659)

0.664
(0.542-0.821)

0.837
(0.661-1.07)

0.972
(0.752-1.27)

1.11
(0.838-1.49)

1.25
(0.920-1.73)

1.45
(1.02-2.08)

1.60
(1.09-2.38)

2-hr 0.375
(0.310-0.458)

0.509
(0.420-0.623)

0.692
(0.570-0.849)

0.846
(0.691-1.05)

1.06
(0.841-1.36)

1.24
(0.958-1.62)

1.42
(1.07-1.90)

1.61
(1.19-2.22)

1.88
(1.33-2.70)

2.10
(1.43-3.12)

3-hr 0.468
(0.387-0.572)

0.625
(0.516-0.765)

0.842
(0.693-1.03)

1.03
(0.838-1.27)

1.29
(1.02-1.65)

1.51
(1.17-1.97)

1.73
(1.31-2.32)

1.98
(1.45-2.72)

2.32
(1.64-3.33)

2.60
(1.77-3.86)

6-hr 0.639
(0.528-0.781)

0.846
(0.698-1.04)

1.14
(0.935-1.39)

1.39
(1.13-1.72)

1.75
(1.39-2.24)

2.06
(1.59-2.69)

2.38
(1.80-3.18)

2.73
(2.01-3.76)

3.24
(2.28-4.65)

3.66
(2.49-5.44)

12-hr 0.797
(0.659-0.974)

1.09
(0.903-1.34)

1.51
(1.24-1.86)

1.87
(1.53-2.32)

2.40
(1.89-3.07)

2.83
(2.19-3.70)

3.30
(2.49-4.41)

3.80
(2.79-5.23)

4.54
(3.19-6.50)

5.14
(3.50-7.63)

24-hr 1.08
(0.961-1.25)

1.55
(1.37-1.79)

2.20
(1.94-2.54)

2.76
(2.42-3.22)

3.58
(3.03-4.31)

4.25
(3.53-5.22)

4.96
(4.02-6.25)

5.74
(4.52-7.44)

6.87
(5.19-9.28)

7.80
(5.70-10.9)

2-day 1.17
(1.04-1.34)

1.67
(1.48-1.92)

2.37
(2.09-2.74)

2.98
(2.61-3.47)

3.87
(3.28-4.65)

4.60
(3.82-5.65)

5.39
(4.36-6.79)

6.25
(4.93-8.10)

7.51
(5.68-10.1)

8.55
(6.25-12.0)

3-day 1.25
(1.11-1.43)

1.77
(1.57-2.04)

2.51
(2.22-2.90)

3.15
(2.76-3.67)

4.09
(3.47-4.93)

4.87
(4.04-5.99)

5.71
(4.62-7.19)

6.63
(5.22-8.59)

7.97
(6.03-10.8)

9.10
(6.65-12.7)

4-day 1.34
(1.19-1.54)

1.89
(1.68-2.18)

2.68
(2.37-3.10)

3.37
(2.95-3.92)

4.37
(3.70-5.26)

5.19
(4.31-6.38)

6.08
(4.93-7.66)

7.06
(5.56-9.15)

8.49
(6.42-11.5)

9.68
(7.07-13.5)

7-day 1.44
(1.28-1.66)

2.03
(1.80-2.34)

2.86
(2.52-3.30)

3.58
(3.13-4.17)

4.62
(3.91-5.56)

5.47
(4.54-6.73)

6.39
(5.17-8.05)

7.38
(5.82-9.56)

8.83
(6.67-11.9)

10.0
(7.31-14.0)

10-day 1.54
(1.36-1.77)

2.15
(1.91-2.48)

3.02
(2.67-3.49)

3.78
(3.31-4.40)

4.87
(4.13-5.86)

5.76
(4.78-7.08)

6.71
(5.44-8.45)

7.74
(6.10-10.0)

9.23
(6.98-12.5)

10.4
(7.63-14.6)

20-day 1.84
(1.63-2.12)

2.57
(2.28-2.96)

3.61
(3.19-4.17)

4.50
(3.95-5.25)

5.81
(4.92-6.99)

6.87
(5.70-8.45)

8.01
(6.49-10.1)

9.23
(7.27-12.0)

11.0
(8.29-14.8)

12.4
(9.05-17.3)

30-day 2.14
(1.90-2.46)

2.97
(2.63-3.42)

4.16
(3.67-4.80)

5.19
(4.55-6.05)

6.70
(5.68-8.07)

7.93
(6.58-9.75)

9.24
(7.48-11.6)

10.6
(8.39-13.8)

12.6
(9.56-17.1)

14.3
(10.4-19.9)

45-day 2.50
(2.22-2.88)

3.44
(3.05-3.97)

4.79
(4.23-5.54)

5.97
(5.23-6.96)

7.71
(6.54-9.29)

9.14
(7.59-11.2)

10.7
(8.63-13.4)

12.3
(9.68-15.9)

14.6
(11.0-19.7)

16.5
(12.0-23.0)

60-day 2.81
(2.49-3.23)

3.82
(3.38-4.40)

5.28
(4.66-6.10)

6.56
(5.75-7.65)

8.46
(7.17-10.2)

10.0
(8.32-12.3)

11.7
(9.48-14.7)

13.5
(10.6-17.5)

16.0
(12.1-21.7)

18.1
(13.2-25.3)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates 
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds 
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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 Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume 

(DA 1) DMA A & B 
1 Project area DA 1 
(ft2): 

1,246,817 

 
2 Imperviousness after applying preventative 
site design practices (Imp%): 0.5658 

3 Runoff Coefficient (Rc): 0.384 
Rc  = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04 

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.384   http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

5 Compute P6, Mean 6-hr Precipitation (inches): 0.475 
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 ( Desert = 1.2371) 

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

 
 

24-hrs 
48-hrs 

7 Compute design capture volume, DCV (ft3): 37,170 
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 

 
 
 

 Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume 
(DA 2) DMA A 

1 Project area DA 2 
(ft2): 

735,636 

 
2 Imperviousness after applying preventative 
site design practices (Imp%): 0.562 

3 Runoff Coefficient (Rc): 0.384 
Rc  = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04 

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.384   http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

5 Compute P6, Mean 6-hr Precipitation (inches): 0.475 
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 ( Desert = 1.2371) 

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

 
 

24-hrs 
48-hrs 

7 Compute design capture volume, DCV (ft3): 21,776 
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963) 
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 

 
 
 
 
 
 
 

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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 Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume 
(DA 3) DMA A 

1 Project area DA 1 
(ft2): 

1,075,795 

 
2 Imperviousness after applying preventative 
site design practices (Imp%): 0.578 

3 Runoff Coefficient (Rc): 0.392 
Rc  = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04 

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.384   http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

5 Compute P6, Mean 6-hr Precipitation (inches): 0.475 
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 ( Desert = 1.2371) 

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

 
 

24-hrs 
48-hrs 

7 Compute design capture volume, DCV (ft3): 32,810 
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 PROVIDED SEPARATELY (TYP. ALL AREAS) 
 

 
Form 4.2-2 Summary of Hydromodification Assessment              

(DA 1, 2 & 3) 
 
 

Is the change in post- and pre- condition flows captured on-site? : Yes    X No 
If “Yes”, then complete Hydromodification assessment of site hydrology for 10yr storm event using Forms 4.2-3 
through 4.2-5 and insert results below (Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis 
based on the San Bernardino County Hydrology Manual- Addendum 1) 
If “No,” then proceed to Section 4.3 BMP Selection and Sizing 

 
Condition 

 
Runoff Volume (ft3) 

Time of Concentration 
(min) 

 
Peak Runoff (cfs) 

 
Pre-developed 

1 
 

Form 4.2-3 Item 12 

2 
 

Form 4.2-4 Item 13 

3 
 

Form 4.2-5 Item 10 

 

Post-developed 
4 

 
Form 4.2-3 Item 13 

5 
 

Form 4.2-4 Item 14 

6 
 

Form 4.2-5 Item 14 

 

Difference 
7 

 
Item 4 – Item 1 

8 
 

Item 2 – Item 5 

9 
 

Item 6 – Item 3 

 
Difference 
(as % of pre-developed) 

10 % 

Item 7 / Item 1 

11 % 

Item 8 / Item 2 

12 % 

Item 9 / Item 3 

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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Form 4.2-3 Hydromodification Assessment for Runoff Volume (DA 1, 2 & 3) 

Weighted Curve Number 
Determination for: 
Pre-developed DA 

 
DMA A 

 
DMA B 

 
DMA C 

 
DMA D 

 
DMA E 

 
DMA F 

 
DMA G 

 
DMA H 

1a Land Cover type         

2a Hydrologic Soil Group (HSG)         

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

        

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

        

Weighted Curve Number 
Determination for: 
Post-developed DA 

 
DMA A 

 
DMA B 

 
DMA C 

 
DMA D 

 
DMA E 

 
DMA F 

 
DMA G 

 
DMA H 

1b Land Cover type         

2b Hydrologic Soil Group (HSG)         

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

        

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

        

 
5 Pre-Developed area-weighted CN: 7 Pre-developed soil storage capacity, S (in): 

S = (1000 / Item 5) - 10 
9 Initial abstraction, Ia (in): 

Ia = 0.2 * Item 7 

 
6 Post-Developed area-weighted CN: 8 Post-developed soil storage capacity, S (in): 

S = (1000 / Item 6) - 10 
10 Initial abstraction, Ia (in): 

Ia = 0.2 * Item 8 

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

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

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

14 Volume Reduction needed to meet hydromodification requirement, (ft3): 
Vhydro = (Item 13 * 0.95) – Item 12 

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, 2 & 3) 

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

 

Variables 

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

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

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

1 Length of flowpath (ft) Use Form 3-2 
Item 5 for pre-developed condition 

        

2 Change in elevation (ft) 
        

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

4 Land cover 
        

5 Initial DMA Time of Concentration 
(min) Appendix C-1 of the TGD for WQMP 

        

6 Length of conveyance from DMA 
outlet to project site outlet (ft) 
May be zero if DMA outlet is at project 
site outlet 

        

7 Cross-sectional area of channel (ft2) 
        

8 Wetted perimeter of channel (ft) 
        

9 Manning’s roughness of channel (n) 
        

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

* (Item 3)^0.5 

        

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

        

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

        

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

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

15 Additional time of concentration needed to meet hydromodification requirement (min): TC-Hydro = (Item 13 * 0.95) – Item 14 
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Form 4.2-5 Hydromodification Assessment for Peak Runoff (DA 1, 2 & 3) 
 Compute peak runoff for pre- and post-developed conditions 
 
 

Variables 

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

more than 3 DMA) 

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

more than 3 DMA) 

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

1 Rainfall Intensity for storm duration equal to time of concentration 
Ipeak = 10^(LOG Form 4.2-1 Item 4 - 0.7 LOG Form 4.2-4 Item 5 /60) 

      

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

      

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

      

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

      

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

      

6 Peak Flow from DMA (cfs) 
Qp =Item 2 * 0.9 * (Item 1 - Item 5) 

      

7 Time of concentration adjustment factor for other DMA to 
site discharge point 
Form 4.2-4 Item 12 DMA / Other DMA upstream of site discharge 
point (If ratio is greater than 1.0, then use maximum value of 1.0) 

DMA A n/a   n/a   

DMA B  n/a   n/a  

DMA C   n/a   n/a 

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

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

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

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

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

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

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

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

values 

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

15 Peak runoff reduction needed to meet Hydromodification Requirement (cfs): Qp-hydro = (Item 14 * 0.95) – Item 10 
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4.3 BMP Selection and Sizing 
Complete the following forms for each project site DA to document that the proposed treatment 
(LID/Bioretention) BMPs conform to the project DCV developed to meet performance criteria specified in 
the Phase II Small MS4 Permit (WQMP Template Section 4.2). For the LID DCV, the forms are ordered 
according to hierarchy of BMP selection as required by the Phase II Small MS4 Permit (see Section 5.3 in the 
TGD for WQMP). The forms compute the following for on-site LID BMP: 

 
□ Site Design Measures (Form 4.3-2) 

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

 
□ Biotreatment BMPs (Form 4.3-4). 

 
 
 

 
 

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

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

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

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

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

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, DA2 & DA3) 

 

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

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

If Yes, Provide basis: (attach) 

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

would result in significantly increased risks of geotechnical hazards. 

If Yes, Provide basis: (attach) 
 

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

If Yes, Provide basis: (attach) 

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

If Yes, Provide basis: (attach) 

5 Is the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr (accounting for 
soil amendments)?  At this time using Infiltration rate per USDA/NRCS, soil group A.  Yes No 

If Yes, Provide basis: (attach) 

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

If Yes, Provide basis: (attach) 
 

7 Any answer from Item 1 through Item 3 is “Yes”: Yes No 
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Selection and Evaluation of Biotreatment BMP. 
If no, then proceed to Item 8 below. 
8 Any answer from Item 4 through Item 6 is “Yes”: Yes No 
If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Site Design BMP. 
If no, then proceed to Item 9, below. 
9 All answers to Item 1 through Item 6 are “No”: 
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP. 
Proceed to Form 4.3-2, Site Design BMPs. 

 
 

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 
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with each other, or with other BMPs. Mutual exclusivity may result from overlapping BMP footprints such 
that either would be potentially feasible by itself, but both could not be implemented. Please note that 
while there are no numeric standards regarding the use of Site Design BMPs. If a project cannot feasibly 
meet BMP sizing requirements or cannot fully address hydromodification, feasibility of all applicable Site 
Design BMPs must be part of demonstrating that the BMP system has been designed to retain the maximum 
feasible portion of the DCV. Complete Form 4.3-2 to identify and calculate estimated retention volume from 
implementing site design BMP. Refer to Section 5.4 in the TGD for more detailed guidance. 

 
 

Form 4.3-2 Site Design BMPs (DA 1) 
1 Implementation of Impervious Area Dispersion BMP (i.e. 
routing runoff from impervious to pervious areas), excluding 
impervious areas planned for routing to on-lot infiltration 
BMP: Yes No If yes, complete Items 2-5; If no, 
proceed to Item 6 

 
 

DA DMA 
BMP Type 

 
 
DA DMA 
BMP Type 

 
DA DMA 
BMP Type 

(Use additional forms 
for more BMPs) 

2 Total impervious area draining to pervious area (ft2)    

3 Ratio of pervious area receiving runoff to impervious area    

4 Retention volume achieved from impervious area 
dispersion (ft3)   V = Item2 * Item 3 * (0.5/12), assuming retention 
of 0.5 inches of runoff 

   

5 Sum of retention volume achieved from impervious area dispersion (ft3):   0 Vretention =Sum of Item 4 for all BMPs 

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

 

DA 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) (min. 0.5 ft.)    

9 Surface area of amended soil/gravel (ft2)    

10 Average depth of amended soil/gravel (ft) (min. 1 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):       0 Vretention =Sum of Item 12 for all BMPs 
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Form 4.3-2 cont. Site Design BMPs (DA 1) 

 

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

 
DA DMA 
BMP Type 

 
DA DMA 
BMP Type 

DA DMA 
BMP Type 

(Use additional forms 
for more BMPs) 

15 Number of Street Trees 
   

16 Average canopy cover over impervious area (ft2) 
   

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

   

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

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

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

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

 

4.3.3.1 Allowed Variations for Special Site Conditions 

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

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

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

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

 
4) Facilities serving high-risk areas such as fueling stations, truck stops, auto repairs, and heavy industrial 
sites may be required to provide 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 BMP (ft3): 37,170 Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item19 

 

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

 
DA 1 DMA A & B 

BMP Type 
Infiltration Basin 

  

2 Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and 
Appendix C of the TGD for WQMP for minimum requirements for 
assessment  methods      Infiltration rate per NRCS, soil group A 

12.97   

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

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

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

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

6   

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

8 Infiltrating surface area, SABMP (ft2) the lesser of the area needed for 
infiltration of full DCV or minimum space requirements from Table 5.7 of 
the TGD for WQMP 

15,704.6   

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 

0   

10 Amended soil porosity 
0.30   

11 Gravel depth, dmedia (ft) Only included in certain BMP types, see 
Table 5-4 of the TGD for WQMP for BMP design details 

0   

12 Gravel porosity 
0.40   

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

14 Above Ground Retention Volume (ft3) Vretention = Item 8 * [Item7 + 
(Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 

106,948   

15 Underground Retention Volume (ft3) Volume determined using 
manufacturer’s specifications and calculations 

0   

16 Total Retention Volume from LID Infiltration BMPs: 106,948 Ft3 (Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 100%  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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Form 4.3-3 Infiltration LID BMP - including underground BMPs (DA 2) 
1 Remaining LID DCV not met by site design BMP (ft3): 21,776 Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item19 

 

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

 
DA 2 DMA A 

BMP Type 
Infiltration Basin 

 
 

 

2 Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and 
Appendix C of the TGD for WQMP for minimum requirements for 
assessment  methods    Infiltration rate per NRCS, soil group A 

12.97   

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

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

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

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

6   

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

8 Infiltrating surface area, SABMP (ft2) the lesser of the area needed for 
infiltration of full DCV or minimum space requirements from Table 5.7 of 
the TGD for WQMP 

8,869.3   

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 

0   

10 Amended soil porosity 
0.30   

11 Gravel depth, dmedia (ft) Only included in certain BMP types, see 
Table 5-4 of the TGD for WQMP for BMP design details 

0   

12 Gravel porosity 
0.40   

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

14 Above Ground Retention Volume (ft3) Vretention = Item 8 * [Item7 + 
(Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 

60,400   

15 Underground Retention Volume (ft3) Volume determined using 
manufacturer’s specifications and calculations 

0   

16 Total Retention Volume from LID Infiltration BMPs: 60,400 Ft3 (Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 100%  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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Form 4.3-3 Infiltration LID BMP - including underground BMPs (DA 3) 

1 Remaining LID DCV not met by site design BMP (ft3): 32,810 Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item19 
 

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

 
DA 3 DMA A 

BMP Type 
Infiltration Basin 

 
  

 

2 Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and 
Appendix C of the TGD for WQMP for minimum requirements for 
assessment  methods   Infiltration rate per NRCS, soil group A 

12.97   

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

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

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

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

6   

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

8 Infiltrating surface area, SABMP (ft2) the lesser of the area needed for 
infiltration of full DCV or minimum space requirements from Table 5.7 of 
the TGD for WQMP 

12,149.4   

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 

0   

10 Amended soil porosity 
0.30   

11 Gravel depth, dmedia (ft) Only included in certain BMP types, see 
Table 5-4 of the TGD for WQMP for BMP design details 

0   

12 Gravel porosity 
0.40   

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

14 Above Ground Retention Volume (ft3) Vretention = Item 8 * [Item7 + 
(Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 

82,737   

15 Underground Retention Volume (ft3) Volume determined using 
manufacturer’s specifications and calculations 

0   

16 Total Retention Volume from LID Infiltration BMPs: 82,737 Ft3 (Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 100%  Retention% = Item 16 / Form 4.2-1 Item 7 
 
18 Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs?    Yes      No     
If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that 
the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP) 
for the applicable category of development and repeat all above calculations. 
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4.3.4 Biotreatment BMP 
Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and 
infiltration. A key consideration when using biotreatment BMP is the effectiveness of the proposed BMP in 
addressing the pollutants of concern for the project (see Table 5-5 of the TGD for WQMP). 

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

 
□ Use Form 4.3-5 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention 

w/underdrains); 

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

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

 
 

Form 4.3-4 Selection and Evaluation of Biotreatment BMP (DA 1) 
 
1 Remaining LID DCV not met by site design , or 
infiltration, BMP for potential biotreatment (ft3): 0.0 
Form 4.2-1 Item 7 - Form 4.3-2 Item 19 – Form 4.3-3 Item 16 

List pollutants of concern  Copy from Form 2.3-1. 
Pathogens, Nutrients,Sediment, Oil & Grease, Trash/Debris, 
Pesticides/Herbicides, Organic Compounds, Oxygen Demanding 
Compound. 

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

Volume-based biotreatment 
Use Forms 4.3-5 and 4.3-6 to compute treated volume 

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

Retention/Detention 
Basin 

 
 

3 Volume biotreated in volume based 
biotreatment BMP (ft3): Form 4.3- 
5 Item 15 + Form 4.3-6 Item 13 

4 Compute remaining LID DCV with 
implementation of volume based biotreatment 
BMP (ft3): 0.0  Item 1 – Item 3 

5 Remaining fraction of LID DCV for 
sizing flow based biotreatment BMP: 
0%  Item 4 / Item 1 

6 Flow-based biotreatment BMP capacity provided (cfs): 0.0 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, 2 & 3)  

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:  0 
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, 2 & 3) 

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 :  0 
(Sum of Item 12 for all BMP included in plan) 
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Form 4.3-7 Flow Based Biotreatment (DA 1, 2 & 3) 

 
Biotreatment BMP Type                    

Vegetated swale, vegetated filter strip, or other comparable proprietary 
BMP 

 
DA DMA 
BMP Type 

 
DA DMA 
BMP Type 

DA DMA 
BMP Type 

(Use additional forms 
for more BMPs) 

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

   

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

   

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

   

4 Manning's roughness coefficient 
   

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

   

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

   

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

   

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

   

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

   

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

   

11 Water surface area at water quality flow depth (ft2) 
SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10 
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4.3.5 Conformance Summary 
Complete Form 4.3-8 to demonstrate how on-site LID DCV is met with proposed site design, infiltration, 
and/or biotreatment BMP. The bottom line of the form is used to describe the basis for infeasibility 
determination for on-site LID BMP to achieve full LID DCV, and provides methods for computing remaining 
volume to be addressed in an alternative compliance plan. If the project has more than one outlet, then 
complete additional versions of this form for each outlet. 

 
 

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

1 Total LID DCV for the Project DA-1 (ft3): 37,170 Copy Item 7 in Form 4.2-1 

2 On-site retention with site design BMP (ft3): 0  Copy Item18 in Form 4.3-2 

3 On-site retention with LID infiltration BMP (ft3): 106,948 Copy Item 16 in Form 4.3-3 

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

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

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

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

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

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

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

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

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

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

following Phase II Small MS4 General Permit 2013-0001-DWQ 55 February 5, 2013 measures of equivalent 
effectiveness are demonstrated: 
1) Equal or greater amount of runoff infiltrated or evapotranspired; 
2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment; 
3) Equal or greater protection against shock loadings and spills; 
4) Equal or greater accessibility and ease of inspection and maintenance. 
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Form 4.3-8 Conformance Summary and Alternative 
Compliance Volume Estimate (DA 2) 

1 Total LID DCV for the Project DA-1 (ft3): 21,776 Copy Item 7 in Form 4.2-1 

2 On-site retention with site design BMP (ft3): 0  Copy Item18 in Form 4.3-2 

3 On-site retention with LID infiltration BMP (ft3): 60,400 Copy Item 16 in Form 4.3-3 

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

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

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

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

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

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

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

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

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

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

following Phase II Small MS4 General Permit 2013-0001-DWQ 55 February 5, 2013 measures of equivalent 
effectiveness are demonstrated: 
1) Equal or greater amount of runoff infiltrated or evapotranspired; 
2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment; 
3) Equal or greater protection against shock loadings and spills; 
4) Equal or greater accessibility and ease of inspection and maintenance. 
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Form 4.3-8 Conformance Summary and Alternative 
Compliance Volume Estimate (DA 3) 

1 Total LID DCV for the Project DA-1 (ft3): 32,810 Copy Item 7 in Form 4.2-1 

2 On-site retention with site design BMP (ft3): 0  Copy Item18 in Form 4.3-2 

3 On-site retention with LID infiltration BMP (ft3): 82,737 Copy Item 16 in Form 4.3-3 

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

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

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

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

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

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

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

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

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

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

following Phase II Small MS4 General Permit 2013-0001-DWQ 55 February 5, 2013 measures of equivalent 
effectiveness are demonstrated: 
1) Equal or greater amount of runoff infiltrated or evapotranspired; 
2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment; 
3) Equal or greater protection against shock loadings and spills; 
4) Equal or greater accessibility and ease of inspection and maintenance. 
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4.3.6 Hydromodification Control BMP 
Use Form 4.3-9 to compute the remaining runoff volume retention, after Site Design BMPs are 
implemented, needed to address hydromodification, and the increase in time of concentration and decrease 
in peak runoff necessary to meet targets for protection of waterbodies with a potential hydromodification. 
Describe the proposed hydromodification treatment control BMP. Section 5.6 of the TGD for WQMP 
provides additional details on selection and evaluation of hydromodification control BMP. 

 
SEE DRAINAGE STUDY, PROVIDED SEPARATELY 

 
 

 
Form 4.3-9 Hydromodification Control BMPs (DA 1, 2 & 3) 

1 Volume reduction needed for 
hydromodification performance criteria (ft3): 

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

2 On-site retention with site design and infiltration, BMP (ft3): Sum of 
Form 4.3-8 Items 2, 3, and 4.  Evaluate option to increase implementation of on-site 
retention in Forms 4.3-2, 4.3-3, and 4.3-4 in excess of LID DCV toward achieving 
hydromodification volume reduction 

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

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

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

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

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

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

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

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

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

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

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

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

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

 
The Project Proponent will need to obtain written approval for an alternative design from the Lahontan 
Regional Water Board Executive Officer (see Section 6 of the TGD for WQMP). 



 
 
 
 
 
 
 

SECTION 5 
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Section 5 Inspection and Maintenance Responsibility 
for Post Construction BMP 

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

 

 
 

 
Form 5-1 BMP Inspection and Maintenance 

(use additional forms as necessary) 
 

BMP 
 

Responsible Party(s) 
Inspection/ Maintenance 

Activities Required 
Minimum Frequency 

of Activities 

 
Infiltration 
Basin 

 
 

City of Victorville 
Public Works 

 
 

Maintain vegetation as needed 

Ongoing, before 
annual storms & 
following rainfall 

events 

Infiltration 
Basin 
(Cont.) 

 
 

City of Victorville 
Public Works 

 
Remove debris and litter from the entire basin to 

minimize clogging and improve aesthetics 

Ongoing, before 
annual storms & 
following rainfall 

events 

 
Infiltration 
Basin 
(Cont.) 

 
 

City of Victorville 
Public Works 

Check for obvious problems & repair as needed. 
Address odor, insects, and overgrowth issues 
associated with stagnant or standing water in 
basin bottom. There should be no long-term 

ponding water. 

Ongoing, before 
annual storms & 
following rainfall 

events 

 
 

Infiltration 
Basin 
(Cont.) 

 
 
 

City of Victorville 
Public Works 

 
Inspection of hydraulic and structural facilities. 

Examine the inlet for blockage, the embankment 
integrity, as well as damage to any structural 

element. 

Annually. If 
possible schedule 
these inspections 
within 72 hours 
after significant 

rainfall. 

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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Infiltration 
Basin 
(Cont.) 

 
 
 

City of Victorville 
Public Works 

 
 

Check basin depth for sediment build up and 
reduced total capacity. Scrape bottom as needed 

and remove sediment. 

Annually. If 
possible schedule 
these inspections 
within 72 hours 
after significant 

rainfall. 

 
 

Infiltration 
Basin 
(Cont.) 

 
 
 

City of Victorville 
Public Works 

Verify the basin bottom is allowing acceptable 
infiltration. Use disc or other method to aerate 
basin bottom only if there is actual significant 

loss of infiltrative capacity, rather than on a 
routine basis. 

Annually. If 
possible schedule 
these inspections 
within 72 hours 
after significant 

rainfall. 
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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: 

 

□ 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 
 

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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 















Greg Quan

3096-311-02

Tract No. 16397; SW corner of Dos Palmas Rd. and Mesa View Rd. 

Tract No. 16397









TENTATIVE TRACT NO. 16397, BEING A SUBDIVISION OF THE FOLLOWING:
PARCEL "A" OF LOT LINE ADJUSTMENT NO. ADM07-00073, RECORDED SEPTEMBER 30, 
2009 AS INSTRUMENT NO. 2009-0430324 OF OFFICIAL RECORDS, DESCRIBED AS 
FOLLOWS:

 THE NORTH ONE-HALF AND A PORTION OF THE SOUTH ONE-HALF OF THE 
NORTHWEST ONE-QUARTER OF SECTION 28, TOWNSHIP 5 NORTH, RANGE 5 WEST, SAN 
BERNARDINO BASE AND MERIDIAN, IN THE CITY OF VICTORVILLE, COUNTY OF SAN 
BERNARDINO, STATE OF CALIFORNIA, MORE PARTICULARLY DESCRIBED AS FOLLOWS:

BEGINNING AT THE NORTH QUARTER CORNER OF SAID SECTION 28; 

THENCE SOUTH OO° 02’ 06” WEST, 1,328.90 FEET TO A POINT ON THE SOUTHERLY LINE 
OF SAID NORTH ONE-HALF OF THE NORTHWEST ONE-QUARTER OF SECTION 28;

THENCE SOUTH 89°40’ 28” WEST ALONG SAID SOUTHERLY LINE, 135.82 FEET; 

THENCE SOUTH 00° 17’ 59” EAST TO A POINT ON A LINE PARALLEL AND DISTANT 15.00 
FEET SOUTHERLY FROM SAID SOUTHERLY LINE, 15.00 FEET;

THENCE SOUTH 89° 40’ 28” WEST ALONG SAID PARALLEL LINE, 995.55 FEET; 

THENCE SOUTH 87° 00 ’47” WEST, 64.61 FEET; THENCE SOUTH 89° 40’ 28” WEST, 153.71 
FEET TO THE WEST LINE OF THE NORTHWEST ONE-QUARTER OF THE SOUTHEAST 
ONE-QUARTER OF THE NORTHWEST ONE-QUARTER OF SAID SECTION 28; 

THENCE NORTH 00° 05’ 31” EAST ALONG SAID WEST LINE, 18.00 FEET  TO A POINT ON 
SAID SOUTHERLY LINE;

THENCE SOUTH 89° 40’ 28” WEST ALONG SAID SOUTHERLY LINE, 1,320.49 FEET TO THE 
SOUTHWEST CORNER OF SAID NORTH ONE-HALF OF THE NORTHWEST ONE-QUARTER 
OF SECTION 28; 

THENCE NORTH 00° 08’ 56” EAST ALONG THE WESTERLY LINE OF SAID NORTH ONE-
HALF OF THE NORTHWEST ONE-QUARTER OF SECTION 28, 1,324.72 FEET TO THE 
NORTHWEST CORNER OF SAID SECTION 28; 

THENCE NORTH 89° 35’ 00” EAST ALONG SAID NORTHERLY LINE, 2,638.38 FEET TO THE 
POINT OF BEGINNING.
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1.0       INTRODUCTION AND SUMMARY 
 

Biological surveys were conducted on September 25, 2017 on a 80-acre parcel (gross  

acreage) located south of Dos Palmas Road and west of Mesa View Drive in the City of 

Victorville, California (Township 5 North, Range 5 West, Section 33,  USGS Baldy 

Mesa, California Quadrangle 1996) (Appendix A: Figures 1, 2, 3 & 4). As part of the 

environmental process, California Department of Fish and Wildlife (CDFW) and U.S. 

Fish and Wildlife Service (USFWS) data sources were reviewed. Following the data 

review, biological surveys were performed on the site during which the biological 

resources on the property and in the surrounding areas were documented by biologists 

from RCA Associates, LLC (Randy Arnold and Parker Smith). 

 
As part of the surveys, the property site and the adjoining lands were evaluated for the 

presence of native habitats which could potentially support populations of sensitive 

wildlife species. A focused survey was also conducted for the desert tortoise and 

burrowing owl, and a habitat assessment was performed for the Mohave ground squirrel. 

The property was also evaluated for the presence of sensitive habitats including wetlands, 

vernal pools, riparian habitats, and jurisdictional areas. 

 
Based on data from USFWS, CDFW, and a search of the California Natural Diversity 

Database (CNDDB, 2017), there are four sensitive wildlife species that have been 

documented in the region within approximately five miles of the project site. These 

sensitive species include desert tortoise (Gopherus agassizii), burrowing owl (Athene 

cunicularia), Mohave ground squirrel (Spermophilus mohavensis), and loggerhead shrike 

(Lanius ludovicianus). Scientific nomenclature for this report is based on the following 

references:  Hickman (1993), Munz (1974), Stebbins (2003), Sibley (2000) and Whitaker 

(1980). 
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2.0       EXISTING CONDITIONS 
 

The property is approximately 80-acres in size and is located south of Dos Palmas Road 

and west of Mesa View Drive in the City of Victorville, California (T5N, R5W, Section 

33, USGS Baldy Mesa, California Quadrangle) (Appendix A: Figures 1 and 2). The site 

supports a relatively undisturbed plant community dominated by rubberbrush 

(Chrysothamnus nauseosus), creosote bush (Larrea tridentata), and white bur-sage 

(Ambrosia dumosa) (Figure 3). Other plants noted included observed included erodium 

(Erodium  cicutarium), brome grass (Bromus sp.), and schismus (Schismus sp.). A 

residential development borders the site directly to the south and east, with vacant land 

bordering the site to the north and west. A large desert wash is located in the center 

portion of the site and is oriented in a north-south direction (Figure 4). No sensitive 

wildlife species were observed during the September 25, 2017 field investigations. 
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3.0      METHODOLOGIES 
 

Biological surveys were conducted on September 25, 2017 during which biologists from 

RCA Associates LLC initially walked meandering transects throughout the site to collect 

data on the plant and animal communities. Following completion of the initial 

reconnaissance survey, focused surveys were conducted for the burrowing owl and desert 

tortoise, and a habitat assessment was also performed for the Mohave ground squirrel. 

The applicable methodologies are summarized below. Surveys were performed on the 

site and in the surrounding area from about 0800 to about 1200 hours. Weather conditions 

during the September 25, 2017 survey consisted of winds 0 to 5 mph, temperatures in the 

mid 60’s (AM) to mid-70’s (PM) (ºF) with clear skies. All plants and animals detected 

during the field investigations were recorded and are provided in Tables 1 & 2 along with 

other species that have been documented in the area (Appendix A). 

 
Desert Tortoise: The site was surveyed for desert tortoises by Randall Arnold and  

Parker Smith, and as required by the CDFW and USFWS survey protocol, 10 meter, 

parallel belt transects were walked in an east-west direction until the entire property had 

been checked for tortoises and/or tortoise sign (burrows, tracks, scats, etc.). Surveys in 

the zone of influence (ZOI) were also conducted to the north and west of the site where 

vacant land was present. All transects were walked at a pace that allowed careful 

observations along the transect routes and in the immediate vicinity. Field notes were 

recorded regarding native plant assemblages, wildlife sign, and human affects in order to 

determine the presence or absence of suitable tortoise foraging habitat. 

 
Burrowing  Owl: A  habitat  assessment  was  conducted  for  the  burrowing  owl  in 

conjunction with the general biological surveys to determine if the site supports suitable 

habitat   for the  species. Following  completion  of  the  habitat  assessment,  it  was 

determined that the site does support suitable habitat for the burrowing owl; therefore, a 

focused survey was conducted for burrowing owls and for occupiable (i.e., suitable) 

burrows which could potentially be utilized by owls.  As part of the burrow survey, 
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transects were walked throughout the site during which any suitable burrows were 

evaluated for owls and owl sign. Burrowing owls typically utilize burrows which have 

been excavated by other animals (squirrels, coyotes, foxes, dogs, etc.) since owls cannot 

excavate their own burrows. CDFW protocol also requires surveys be conducted in the 

surrounding area out to a distance of about 500 feet; therefore, surveys were performed in 

the vacant areas adjacent to the site to the north and west. 

 
Mohave Ground Squirrel: A habitat assessment was performed for the Mohave ground 

squirrel as per CDFW protocol including an analysis of the on-site habitat, evaluation of 

local populations, and assessment of connectivity with habitats in the surrounding area 

which might support populations of the Mohave ground squirrel. 
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4.0       LITERATURE SEARCH 
 

As part of the environmental process, a search of the California Natural Diversity 
Database (CNDDB, 2017) was performed. Based on this review, it was determined that 
several sensitive wildlife species have been documented within approximately 5-miles of 
the property.  The following table provides data on each species. 

 
Table 4-1:  Federal and State Listed Species and State Species of Special Concern. 
T = Threatened; E = Endangered; SSC = Species of special concern; CNDDB = California Natural Diversity Data Base 

 
Name Listing Status Habitat 

Requirements 
Presence/Absence Comments 

Burrowing owl 
(Athene cunicularia) 

Fed: None 
State: None 
CDFW: SC 

Open, dry annual 
or perennial 
grasslands, deserts 
& scrublands 

Species not 
observed on the 
site. Site does 
support suitable 
habitat for the 
species. 

Species is 
documented  in 
the general region 
CNDDB (2017) 

Desert tortoise 
(Gopherus agassizii) 

Fed: T 
State: T 

Joshua tree 
woodland 
Mojavean desert 
scrub 
Sonoran desert 
scrub 

Species not 
observed on the 
site. Site does not 
support suitable 
habitat for the 
species. 

Species is 
documented  in 
the general region 
CNDDB (2017) 

Loggerhead shrike 
(Lanius ludovicianus) 

Fed: None 
State: None 
CDFW: SC 

Desert wash 
Joshua tree 
woodland 
Mojavean desert 
scrub 
Pinon & juniper 
woodlands 

Species not 
observed on the 
site. Site does not 
support suitable 
habitat for the 
species. 

Species is 
documented  in 
the general region 
CNDDB (2017) 

Sagebrush loeflingia 
(Loeflingia squarrosa 
var. artemisiarum) 

Fed: None 
State: None 
CNPS: 2B.2 

Desert dunes 
Great Basin scrub 
Sonoran desert 
scrub 

Species not 
observed on the 
site. Site does not 
support suitable 
habitat for the 
species. 

Species is 
documented  in 
the general region 
CNDDB (2017) 

Short-joint beavertail 
(Opuntia basilaris 
var. brachyclada) 

Fed: None 
State: None 
CNPS: 1B.1 

Chaparral 
Joshua tree 
woodland 
Mojavean desert 
scrub 
Pinon & juniper 
woodlands 

Species not 
observed on the 
site. 

Species is 
documented  in 
the general region 
CNDDB (2017) 

Mohave ground 
squirrel 
(Xerospermophilus 
mohavensis) 

Fed: None 
State: T 

Chenopod scrub 
Joshua tree 
woodland 
Mojavean desert 
scrub 

Species not 
observed on the 
site. Site does not 
support suitable 
habitat for the 
species. 

Species is 
documented  in 
the general region 
CNDDB (2017) 
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5.0 RESULTS 
 

5.1 General Biological Resources 
 

A relatively undisturbed creosote bush community covers most of the property. Most of 

the creosote bushes were from 2 to 4 feet in height and the property shows some sign of 

human disturbance including debris piles, vehicle tracks, off-road vehicle paths, etc. 

Perennials scattered throughout the property included rubberbrush (Chrysothamnus 

nauseous), creosote bush (Larrea tridentata), white bur-sage (Ambrosia dumosa) and 

Russian thistle (Salsola tragus). Annuals observed included brome grass (Bromus sp.), 

schismus (Schismus sp.), and erodium (Erodium texanum). Birds identified during the 

surveys included  ravens  (Corvus corax), sage sparrows (Artemisiospiza nevadensis), 

rock pigeon (Columba livia), mourning dove (Zenaida macroura), and lark sparrow 

(Chondestes grammacus). 

 
The only mammals observed were black-tailed jackrabbits (Lepus  californicus), 

California ground squirrel (Spermophilus beecheyi), and cottontail (Sylvilagus auduboni. 

However, numerous small mammal burrows were also noted and some of these may be 

utilized by Merriam’s kangaroo rats (Dipodomys merriami) and Antelope ground 

squirrels  (Ammospermophilus  leucurus)  which   are  common  in   the  area. Reptiles 

observed were limited to western whiptail lizards (Cnemidophorus tigris) and side- 

blotched lizards (Uta stansburiana). Coyotes (Canis latrans) also traverse the site during 

hunting activities as indicated by the numerous scats and abandoned burrows observed. 

No distinct wildlife corridors were identified on the site or in adjacent areas. 

 
5.2 Federal and State Listed Species 

 
Mohave Ground Squirrel: Mohave ground squirrel populations have been documented 

in the area with the nearest observation about 2.5 miles south of the property (Occurrence 

#318, Baldy Mesa, California Quad), and this observation was recorded in 2005 during a 

live-trapping survey (CNDDB, 2017). There are no recent observations of the species in 

the immediate area surrounding the site (CNDDB, 2017) and the species is very unlikely 

to occur on the site based on the following criteria: 
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1. Presence of developments immediately adjacent to the site; 

2. Limited number of recent documented observations in the general region; 

3. Limited connectivity with other vacant habitats in the region; and 

4. The presence of human disturbance to the site. 
 

Desert Tortoise: Desert tortoises have been documented in the area; however, there are 

no recent observations of this species in the immediate vicinity of the site. In addition, no 

tortoises or tortoise sign (i.e., burrows, scats, tracks, etc.) were observed on the site 

during the protocol surveys conducted on September 25, 2017.  

 
Loggerhead shrike: The loggerhead shrike has been documented in the region; however, 

there are no recent observations of this species in the immediate area (CNDDB, 2017). 

The habitat on the site is not suitable for the species; consequently, there is a very low 

probability shrikes will utilize the site in the future. 

 
5.3 Wildlife Species of Special Concern & Special Status Plants 

 
Burrowing Owl: There are numerous owl colonies that have been observed in the 

general region, and there are numerous documented owl colonies within about five miles 

of the site (CNDDB, 2017). No owls were observed during the field investigations, and 

no suitable (i.e., “occupiable”) burrows or burrowing owl sign (whitewash, castings, etc.) 

were observed on the site. Based on the results of the field investigations and the absence 

of owl sign, the species is not expected to inhabit the property at the present time. 

However, a pre-construction survey will be required by CDFW immediately prior to the 

start of any future site clearing activities to determine if the species has moved onto the 

site since completion of the September 25, 2017 surveys. 

 
Sagebrush Loefklingia & Short-jointed Beavertail cactus: No loeflingia or beavertail 

cactus were observed on the site during the field investigations. Sagebrush loeflingioa 

typically inhabit desert dunes and is not expected to occur on the property given the 
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absence of suitable habitat. Beavertail cactus are readily identifiable and if present on the 

site, would have been observed during the extensive field investigations conducted 

throughout the site. However, no cacti were observed and the species is not expected to 

occur on the site in the near future. 
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6.0 Impacts and Mitigation Measures 
 

6.1 General Biological Resources 
 

Future development of the site will impact the general biological resources present on the 

site, and most of the vegetation will likely be removed during future development 

activities. However, wildlife on the site is somewhat limited and future activities will 

generate minimal impacts on wildlife species known to occur in the area. Species with 

limited mobility (i.e., small mammals and reptiles) will experience some increases in 

mortality during the construction phase; although, more mobile species (i.e., birds, large 

mammals) will be displaced into adjacent areas and will likely experience negligible 

impacts. Loss of about 80-acres of desert vegetation is not expected to have a significant 

cumulative impact on the overall biological resources in the region given the presence of 

similar habitat throughout the surrounding region. 

 
6.2 Federal and State Listed and Species of Special Concern 

 
Development of the property is not expected to impact any special status animal species 

that have been documented in the area (CNDDB, 2017). As noted in Section 5.3, no 

desert tortoises or tortoise sign were observed on the site or zone of influence, nor were 

any burrowing owls observed on the property during the protocol surveys. Suitable owl 

burrows and burrowing owl sign (whitewash, castings, etc.) were not observed on the site 

or in the zone of influence (ZOI). 

 
As per CDFW protocol, the survey results are valid for only 30 days; therefore, CDFW 

will require a 30-day pre-construction survey be performed prior to the start of any future 

clearing/grading activities to determine if owls have moved on to the site since 

completion of the September 25, 2017 surveys. The site does not supports adequate 

habitat for the Mohave ground squirrel; furthermore, based on the limited number of 

documented observations for the region, current habitat conditions, and low population 

levels, the probability of the species inhabiting the site is extremely low. 
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7.0       CONCLUSIONS AND RECOMMENDATIONS 
 

Future on-site activities will result in the removal of about 80-acres of desert scrub 

vegetation; however, any future activities are not expected to have a significant 

cumulative impact on the general biological resources in the surrounding region. In 

addition, development of the site is not expected to have an impact on any State or 

Federal listed wildlife species, and no other special status animal species (i.e., State 

“species of special concern”) are expected to be impacted. 

 
If any special status species are observed on the property during future development 

activities, CDFW and USFWS (as applicable) should be contacted to discuss specific 

mitigation measures which may be required for the individual species. CDFW and 

USFWS are the only agencies which can grant authorization for the “take” of any 

sensitive species. 
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Table 1 - Plants observed on the site and known to occur in the area. 
 

Common Name Scientific Name Location 
Sage Salvia sp. Surrounding area 
Schismus Schismus barbatus On-site 
Brome grass Bromus ps. “ 
Bur-sage Ambrosia dumosa Surrounding area 
Paperbag plant Salazaria Mexicana “ 
Ephedra Ephedra nevadensis “ 
Buckwheat Eriogonum sp. “ 
Anderson’s thornbush Lycium andersonii “ 
Joshua tree Yucca brevifolia “ 
Creosote bush Larrea tridentate On-site 
Cholla Opuntis acanthocarpa Surrounding area 
Rubberbrush Chrysothamnus naueosus On-site & surrounding area 
Russian thistle Salsola tragus “ 
Erodium Erodium cicutarium “ 

 
 

Table 2 - Wildlife observed on the site and those species expected to the area. 
 

Common Name Scientific Name Location 
Common raven Corvus corax On-site & surrounding area. 
Sage sparrow Amphispiza belli “ 
Cactus wren Campylorhynchus 

brunneicapillus 
Surrounding area 

American kestrel Falco sparverius “ 
Jackrabbit Lepus Californicus “ 
Antelope ground squirrel Ammospermophilus leucurus “ 
Side-blotched lizard Uta stansburiana On-site & surrounding area 
Western whiptail lizard Cnemidophorus tigris “ 
Mourning dove Zenaida macroura “ 
California ground squirrel Spermophilus beecheyi “ 
Brewer’s blackbird Euphagus cyanocephalus Surrounding area 
Gambel’s quail Callipepla gambelii “ 
Desert cottontail Sylvilagus auduboni On-site & surrounding area 
Coyotes Canis latrans “ 
Merriam’s kangaroo rat Dipodomys merriami Surrounding area 
Song sparrow Melospiza melodia “ 
Desert spiny lizard Sceloporus magister “ 
Rock pigeon Columba livia “ 

 
Note: The above Tables are not comprehensive lists of every plant or animal species which may occur in 
the area, but are a list of those common species which have been identified on the site or in the region by 
biologists from RCA Associates, LLC. 
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Storm Drain Signage 

Description 

SD-13 
Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

0 Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

Waste materials dumped into storm drain inlets can have severe impacts on receiving and 
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can 
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that 
are typically placed directly adjacent to storm drain inlets. 

Approach 
The stencil or affixed sign contains a brief statement that prohibits dumping of improper 
materials into the urban runoff conveyance system. Storm drain messages have become a 
popular method of alerting the public about the effects of and the prohibitions against waste 
disposal. 

Suitable Applications 
Stencils and signs alert the public to the destinat ion of pollutants discharged to the storm drain. 
Signs are appropriate in residential, commercial, and indust rial areas, as well as any other area 
where contributions or dumping to storm drains is likely. 

Design Considerations 
Storm drain message markers or placards are recommended at all storm drain inlets within the 
boundary of a development project. The marker should be placed in clear sight facing toward 
anyone approaching the inlet from either side. All storm drain inlet locations should be 
identified on the development site map. 

Designing New Insta llations 
The following methods should be considered for inclusion in the 
project design and show on project plans: 

• Provide stenciling or labeling of all storm drain inlets and 
catch basins, constructed or modified, within the project area 
with prohibitive language. Examples include "NO DUMPING 

January 2003 Californ ia Stormwater BMP Handbook 
New Development and Redevelopment 

www.cabmphandbooks.com 
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SD-13 Storm Drain Signage 

-DRAINS TO OCEAN" and/or other graphical icons to discourage illegal dumping. 

• Post signs with prohibitive language and/ or graphical icons, which prohibit illegal dumping 
at public access points along channels and creeks within the project area. 

Note - Some local agencies have approved specific signage and/ or storm drain message placards 
for use. Consult local agency stormwater staff to determine specific requirements for placard 
types and methods of application. 

R edev elop ing 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. If the project meets the definition of "redevelopment", then the 
requirements stated under" designing new installations" above should be included in all project 
design plans. 

Additional Information 
M ainten an ce Consider ations 
• Legibility of markers and signs should be maintained. If required by the agency with 

jurisdiction over the project, the owner/operator or homeowner's association should enter 
into a maintenance agreement with the agency or record a deed restriction upon the 
property title to maintain the legibility of placards or signs. 

Placement 
• Signage on top of curbs tends to weather and fade. 

• Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms. 

Supplemental Information 
Examples 
• Most MS4 programs have storm drain signage programs. Some MS4 programs will provide 

stencils, or arrange for volunteers to stencil storm drains as part of their outreach program. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department 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 Dist rict, and the Incorporated Cities of Orange County, Draft February 2003. 

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

2 of 2 Californ ia Stormwater BMP Handbook 
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Trash Storage Areas 

Description 
Trash storage areas are areas where a trash receptacle (s) are 
located for use as a repository for solid wastes. Stormwater 
runoff from areas where trash is stored or disposed of can be 
polluted. In addition, loose trash and debris can be easily 
transported by water or wind into nearby storm drain inlets, 
channels, and/or creeks. Waste handling operations that may be 
sources of stormwater pollution include dumpsters, litter control, 
and waste piles. 

Approach 
This fact sheet contains details on the specific measures required 
to prevent or reduce pollutants in stormwater runoff associated 
with trash storage and handling. Preventative measures 
including enclosures, containment structures, and impervious 
pavements to mitigate spills, should be used to reduce the 
likelihood of contamination. 

Suitable Applications 

SD-32 
Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

0 Contain Pollutants 

Collect and Convey 

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 
Design requirements for waste handling areas are governed by Building and Fire Codes, and by 
current local agency ordinances and zoning requirements. The design criteria described in this 
fact sheet are meant to enhance and be consistent with these code and ordinance requirements. 
Hazardous waste should be handled in accordance with legal requirements established in Title 
22, California Code of Regulation. 

Wastes from commercial and industrial sites are typically hauled by either public or commercial 
carriers that may have design or access requirements for waste storage areas. The design 
criteria in this fact sheet are recommendations and are not intended to be in conflict with 
requirements established by the waste hauler. The waste hauler should be contacted prior to the 
design of your site trash collection areas. Conflicts or issues should be discussed with the local 
agency. 

D esigning New Insta lla tions 
Trash storage areas should be designed to consider the following structural or t reatment control 
BMPs: 

• Design t rash container areas so that drainage from adjoining 
roofs and pavement is diverted around the area(s) to avoid 
run-on. This might include berming or grading the waste 
handling area to prevent run-on of stormwater. 

• Make sure trash container areas are screened or walled to 
prevent off-site transport of trash. 
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SD-32 Trash Storage Areas 

• Use lined bins or dumpsters to reduce leaking of liquid waste. 

• Provide roofs, awnings, or attached lids on all trash containers to minimize direct 
precipitation and prevent rainfall from entering containers. 

• Pave t rash storage areas with an impervious surface to mitigate spills. 

• Do not locate storm drains in immediate vicinity of the trash storage area. 

• Post signs on all dumpsters informing users that hazardous materials are not to be disposed 
of therein. 

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. 

Additional Information 
Maintenance Considerations 
The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs) 
must be maintained by the owner/ operator . Maintenance agreements between the local agency 
and the owner/ operator may be required. Some agencies will require maintenance deed 
restrictions to be recorded of the property title. If required by the local agency, maintenance 
agreements or deed restrictions must be executed by the owner/ operator before improvement 
plans are approved. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department 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 February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
J uly 2002. 
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Infiltration Trench 

Description 
An infiltration trench is a long, narrow, rock-filled trench with no 
outlet that receives stormwater runoff. Runoff is stored in the 
void space between the stones and infiltrates through the bottom 
and into the soil matrix. Infiltration trenches perform well for 
removal of fine sediment and associated pollutants. 
Pretreatment using buffer strips, swales, or detention basins is 
important for limiting amounts of coarse sediment entering the 
t rench which can clog and render the trench ineffective. 

California Experience 
Caltrans constructed two infiltration trenches at h ighway 
maintenance stations in Southern California. Of these, one failed 
to operate to the design standard because of average soil 
infiltration rates lower than that measured in the single 
infiltration test. This highlights the critical need for appropriate 
evaluation of the site. Once in operation, little maintenance was 
required at either site. 

Advantages 
• Provides 100% reduction in the load discharged to smface 

waters. 

• An important benefit of infiltration t renches is the 
approximation of pre-development hydrology during which a 
significant portion of the average annual rainfall runoff is 
infiltrated rather than flushed directly to creeks. 

• If the water quality volume is adequately sized, infiltration 
trenches can be useful for providing control of channel 
forming (erosion) and high frequency (generally less than the 
2-year) flood events. 
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• Accumulation of Metals 

• Clogged Soil Outlet Structures 

• Vegetation/Landscape 
Maintenance 
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TC-10 Infiltration Trench 

• AB an underground BMP, trenches are unobtrusive and have little impact of site aesthetics. 

Limitations 
• Have a high failure rate if soil and subsurface conditions are not suitable. 

• May not be appropriate for industrial sites or locations where spills may occur. 

• The maximum contributing area to an individual infiltration practice should generally be 
less than s acres. 

• Infiltration basins require a minimum soil infiltration rate of 0.5 inches/hour, not 
appropriate at sites with Hydrologic Soil Types C and D. 

• If infiltration rates exceed 2-4 inches/hour, then the runoff should be fully treated prior to 
infiltration to protect groundwater quality. 

• Not suitable on fill sites or steep slopes. 

• Risk of groundwater contamination in very coarse soils . 

• Upstream drainage area must be completely stabilized before construction. 

• Difficult to restore functioning of infiltration trenches once clogged. 

Design and Sizing Guidelines 
• Provide pretreatment for infiltration trenches in order to reduce the sediment load. 

Pretreatment refers to design features that provide settling of large particles before runoff 
reaches a management practice, easing the long-term maintenance burden . Pretreatment is 
important for all structural stormwater management practices, but it is particularly 
important for infiltration practices. To ensure that pretreatment mechanisms are effective, 
designers should incorporate practices such as grassed swales, vegetated filter strips, 
detention, or a plunge pool in series. 

• Specify locally available trench rock that is LS to 2.5 inches in diameter. 

• Determine the trench volume by assuming the WQV will fill the void space based on the 
computed porosity of the rock matrix (normally about 35%). 

• Determine the bottom surface area needed to drain the trench within 72 hr by dividing the 
WQV by the infiltration rate. 

d = WQV+RFV 
SA 

• Calculate trench depth using the following equation: 

where: 

D 
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Infiltration Trench 

WQV 

RFV 

SA 

Water quality volume 

Rock fill volume 

Smface area of the trench bottom 

TC-10 

• The use of vertical piping, either for distribution or infiltration enhancement shall not be 
allowed to avoid device classification as a Class V injection well per 40 CFR146.5(e)(4). 

• Provide observation well to allow observation of drain time. 

• May include a horizontal layer of filter fabric just below the surface of the t rench to retain 
sediment and reduce the potential for clogging. 

Cons truction/Inspection Considera tions 
Stabilize the entire area draining to the facility before construction begins. If impossible, place a 
diversion berm around the perimeter of the infiltration site to prevent sediment entrance during 
construction. Stabilize the entire contributing drainage area before allowing any runoff to enter 
once construction is complete. 

Performance 
Infiltration t renches eliminate the discharge of the water quality volume to surface receiving 
waters and consequently can be considered to have 100% removal of all pollutants within this 
volume. Transpo1t of some of these constituents to groundwater is likely, although the 
attenuation in the soil and subsurface layers will be substantial for many constituents. 

Infiltration t renches can be expected to remove up to 90 percent of sediments, metals, coliform 
bacteria and organic matter, and up to 60 percent of phosphorus and nitrogen in the infiltrated 
runoff (Schueler, 1992). Biochemical oxygen demand (BOD) removal is estimated to be between 
70 to 80 percent. Lower removal rates for nitrate, chlorides and soluble metals should be 
expected, especially in sandy soils (Schueler, 1992). Pollutant removal efficiencies may be 
improved by using washed aggregate and adding organic matter and loam to the subsoil. The 
stone aggregate should be washed to remove di1t and fines before placement in the t rench. The 
addition of organic material and loam to the trench subsoil may enhance metals removal 
through adsorption. 

Siting Criteria 
The use of infiltration t renches may be limited by a number of factors, including type of native 
soils, climate, and location of groundwater table. Site characteristics, such as excessive slope of 
the drainage area, fine-grained soil types, and proximate location of the water table and 
bedrock, may preclude the use of infiltration trenches. Generally, infiltration trenches are not 
suitable for areas with relatively impermeable soils containing clay and silt or in areas with fill. 

As with any infiltration BMP, the potential for groundwater contamination must be carefully 
considered, especially if the groundwater is used for human consumption or agricultural 
purposes. The infiltration t rench is not suitable for sites that use or store chemicals or 
hazardous materials unless hazardous and toxic materials are prevented from entering the 
trench. In these areas, other BMPs that do not allow interaction with the groundwater should be 
considered. 
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TC-10 Infiltration Trench 

The potential for spills can be minimized by aggressive pollution prevention measures. Many 
municipalities and industries have developed comprehensive spill prevention control and 
countermeasure (SPCC) plans. These plans should be modified to include the infiltration trench 
and the contributing drainage area. For example, diversion structures can be used to prevent 
spills from entering the infiltration trench. Because of the potential to contaminate 
groundwater, extensive site investigation must be undertaken early in the site planning process 
to establish site suitability for the installation of an infiltration trench. 

Longevity can be increased by careful geotechnical evaluation prior to construction and by 
designing and implementing an inspection and maintenance plan. Soil infiltration rates and the 
water table depth should be evaluated to ensure that conditions are satisfactory for proper 
operation of an infiltration trench. Pretreatment structures, such as a vegetated buffer strip or 
water quality inlet, can increase longevity by removing sediments, hydrocarbons, and other 
materials that may clog the trench. Regular maintenance, including the replacement of clogged 
aggregate, will also increase the effectiveness and life of the trench. 

Evaluation of the viability of a particular site is the same as for infiltration basins and includes: 

• Determine soil type (consider RCS soil type 'A, B or C' only) from mapping and consult 
USDA soil survey tables to review other parameters such as the amount of silt and clay, 
presence of a restrictive layer or seasonal high water table, and estimated permeability. The 
soil should not have more than 30 percent clay or more than 40 percent of clay and silt 
combined. Eliminate sites that are clearly unsuitable for infiltration. 

• Groundwater separation should be at least 3 m from the basin invert to the measured 
ground water elevation. There is concern at the state and regional levels of the impact on 
groundwater quality from infiltrated runoff, especially when the separation between 
groundwater and the smface is small. 

• Location away from buildings, slopes and highway pavement (greater than 6 m) and wells 
and bridge structures (greater than 30 m). Sites constructed of fill, having a base flow or 
with a slope greater than 15 percent should not be considered. 

• Ensure that adequate head is available to operate flow splitter structures (to allow the basin 
to be offline) without ponding in the splitter structure or creating backwater upstream of the 
splitter . 

• Base flow should not be present in the tributary watershed. 

Secondary S creening Based on S ite Geotechnical Investiga tio n 
• At least three in-hole conductivity tests shall be performed using USBR 7300-89 or Bouwer

Rice procedures (the latter if groundwater is encountered within the boring), two tests at 
different locations within the proposed basin and the third down gradient by no more than 
approximately 10 m. The tests shall measure permeability in the side slopes and the bed 
within a depth of 3 m of the invert. 

• The minimum acceptable hydraulic conductivity as measured in any of the three required 
test holes is 13 mm/hr. If any test hole shows less than the minimum value, the site should 
be disqualified from fmther consideration . 
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Infiltration Trench TC-10 

• Exclude from consideration sites constructed in fill or partially in fill unless no silts or clays 
are present in the soil boring. Fill tends to be compacted, with clays in a dispersed rather 
than flocculated state, greatly reducing permeability. 

• The geotechnical investigation should be such that a good understanding is gained as to how 
the stormwater runoff will move in the soil (horizontally or vertically) and if there are any 
geological conditions that could inhibit the movement of water. 

Maintenance 
Infiltration t renches required the least maintenance of any of the BMPs evaluated in the 
Caltrans study, with approximately 17 field hours spent on the operation and maintenance of 
each site. Inspection of the infiltration trench was the largest field activity, requiring 
approximately 8 hr/yr. 

In addition to reduced water quality performance, clogged infiltration trenches with surface 
standing water can become a nuisance due to mosquito breeding. If the trench takes more than 
72 hours to drain, then the rock fill should be removed and all dimensions of the trench should 
be increased by 2 inches to provide a fresh surface for infiltration. 

Cost 
Construction Cost 
Infiltration t renches are somewhat expensive, when compared to other stormwater practices, in 
terms of cost per area treated. Typical const ruction costs, including contingency and design 
costs, are about $s per ft3 of stormwater treated (SWRPC, 1991; Brown and Schueler, 1997). 
Actual construction costs may be much higher. The average construction cost of two infiltration 
trenches installed by Caltrans in southern California was about $so/ft3; however, these were 
constructed as retrofit installations. 

Infiltration t renches typically consume about 2 to 3 percent of the site draining to them, which is 
relatively small. In addition, infiltration t renches can fit into thin, linear areas. Thus, they can 
generally fit into relatively unusable po1tions of a site. 

Maintenance Cost 
One cost concern associated with infiltration practices is the maintenance burden and longevity. 
If improperly sited or maintained, infiltration trenches have a high failure rate. In general, 
maintenance costs for infiltration t renches are estimated at between s percent and 20 percent of 
the const ruction cost. More realistic values are probably closer to the 20-percent range, to 
ensure long-term functionality of the practice. 

References and Sources of Additional Information 
Calt rans, 2002, BMP Retrofit Pilot Program Proposed Final Report, Rpt. CTSW-RT-01-050, 
California Dept. of Transportation, Sacramento, CA. 

Brown, W., and T. Schueler. 1997. The Economics of Storm water BMPs in the Mid-Atlantic 
Region. Prepared for the Chesapeake Research Consortium, Edgewater, MD, by the Center for 
Watershed Protection, Ellicott City, MD. 

Galli, J. 1992. Analysis of Urban BMP Performance and Longevity in Prince George's County, 
Maryland. Metropolitan Washington Council of Governments, Washington, DC. 
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TC-10 Infiltration Trench 

Maryland Department of the Environment (MDE). 2000. Maryland Stormwater Design 
Manual. http: l/www.mde.state.md. us/ environment/wma/stormwatermanual. Accessed May 
22, 2001. 

Metzger, M. E., D. F. Messer, C. L. Beitia, C. M. Myers, and V. L. Kramer. 2002. The Dark Side 
Of Stormwater Runoff Management: Disease Vectors Associated With Structural BMPs. 
Stormwater 3(2): 24-39. 

Schueler, T. 1987. Controlling Urban Runoff: A Practical Manual for Planning and Designing 
Urban BMPs. Metropolitan Washington Council of Governments, Washington, DC. 

Southeastern Wisconsin Regional Planning Commission (SWRPC). 199i. Costs of Urban 
Nonpoint Source Water Pollution Control Measures. Southeastern Wisconsin Regional 
Planning Commission, Waukesha, WI. 

Watershed Management Institute (WMI). 1997. Operation, Maintenance, and Management of 
Stormwater Management Systems. Prepared for U.S. Environmental Protection Agency, Office 
of Water, Washington, DC. 

Information Resources 
Center for Watershed Protection (CWP). 1997. Stormwater BMP Design Supplement for Cold 
Climates. Prepared for the U.S. Environmental Protection Agency, Office of Wetlands, Oceans 
and Watersheds, Washington, DC, by the Center for Watershed Protection, Ellicott City, MD. 

Ferguson, B.K. 1994. Stormwater Infiltration. CRC Press, Ann Arbor, MI. 

Minnesota Pollution Control Agency. 1989. Protecting Water Quality in Urban Areas: Best 
Management Practices. Minnesota Pollution Control Agency, Minneapolis, MN. 

USEPA. 1993. Guidance to Specify Management Measures for Sources ofNonpoint Pollution 
in Coastal Waters. EPA-840-B-92-002. U.S. Environmental Protection Agency, Office of 
Water, Washington, DC. 
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Infiltration Trench TC-10 

CONCRETE 
PARKING LOT LEVEL 

1--~~~-ot~~~~~~~~~~~~~~~~~~~~H-~~~~--sPREAGER'"°"~~~~~~~~~==-GRJ>iS'~~~~~~~-1 

(TO DETENTION FACILITY) 

TRENCH 
WITH PEA GRAVEL 
FILTER LAYER 
OVER WASHED 

f--~~~~~~~~~~~~~~~~~~~~~~~~~~-B.l<Nl<CR~N-GRAVE.~~~~~-1-.f<-'~~ 

AGGREGATE 

OVERFLOW BERM~ 

SAND FILTER 6" DEEP 
(OR FABRIC EQUIVALENT) 

CHANNEL 
(LESS THAN 1% 
SLOPE) 

RUNOFF EXFILTRATES THROUGH 
f--~~~~~~~~~~~~~~~~~~~-'--~~~-'-~~~~'---'UNOIS+uRBf.O-SUSSOll.S-11111....,.-A-~~~~~~~~~~~~~ 

MINIMUM RA TE OF 0.5 INCHES PER HOUR 
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A SAFE GARDEN:
A LOTDEPENDSON IT.

SPOT-APPLY
pesticides directly on the
problem rather than
blanketing the whole area.

sbcountystormwater.org

Artwork Courtesy of the City of Los Angeles Stormwater Program. Printed on recycled paper.

(877) WASTE18



ESCASAMENTE
aplique pesticidas directamente
en el problema en lugar de
distribuirlo en todo el jardín.

UN JARDÍN SANO:
MUCHODEPENDEDE EL.

Arte Cortesía del Programa de Agua Pluvial de la Ciudad de Los Angeles. Impreso en papel reciclado.

sbcountystormwater.org

(877) WASTE18



ASAFEGARDEN:
A LOTDEPENDSON IT.

Protect your family and community when
using pesticides and fertilizers.

STRATEGICALLY apply products on your lawn when rain is not
expected. Rain can wash toxic chemicals from your lawn into local
waterways.

SPOT-APPLY products directly on the problem instead of the
whole area. Use less chemicals, and conserve the supply of your product.

SAFELYdispose of unwanted products. The County of San Bernardino
offers 9 HHWCenters that accept pesticides, fertilizers and other toxic
waste FREE of charge.

Artwork Courtesy of the City of Los Angeles Stormwater Program. Printed on recycled paper.

sbcounty.gov/stormwater
(800) CLEANUP

To report illegal dumping, call 

(877) WASTE18 or visit 

sbcountystormwater.org



UN JARDÍNSANO:
MUCHODEPENDEDEÉL.

Proteja a su familia y a su comunidad
cuando utilice pesticidas y fertilizantes.
ESTRATÉGICAMENTE aplique productos en su césped solamente
cuando no se espera lluvia. La lluvia puede llevarse químicos tóxicos de su
césped hacia los canales pluviales en su área.

ESCASAMENTE aplique los productos directamente en el área en
donde exista el problema en lugar de distribuirlo en todo el jardín. Así,
utilizará menos productos químicos y le rendirá más.

ELIMINE productos tóxicos sanamente. El Condado de San Bernardino
ofrece 9 centros de recolección que aceptan pesticidas, fertilizantes y otros
desechos tóxicos GRATUITAMENTE.

Arte Cortesía del Programa de Agua Pluvial de la Ciudad de Los Angeles. Impreso en papel reciclado.

sbcounty.gov/stormwater
(800) CLEANUP

Para reportar actividades ilegales llamar al 

(877) WASTE18 o visite 

sbcountystormwater.org 



TOO TOXIC TO TRASH
Dispose of your HOUSEHOLD HAZARDOUS WASTE (HHW) at a FREE HHW Center near
you. Examples of items collected: pesticides, fertilizers, paints, cleaners, antifreeze,
batteries, motor oil, oil filters, and electronic waste.

To report illegal dumping, call (877) WASTE18 
or visit sbcountystormwater.org

SERVICE AREA LOCATION DAY S OPEN HOURS

Big Bear Lake 42040 Garstin Dr. (cross: Big Bear Blvd.) Saturdays 9 a.m. - 2 p.m.

Chino 5050 Schaefer Ave. (cross: 4th St.) 2nd & 4th Sat. 8 a.m. - 1 p.m.

Fontana (Fontana residents only) 16454 Orange Way (cross: Cypress Ave.) Saturdays 8 a.m. - 12 p.m.

Ontario 1430 S. Cucamonga Ave. (cross: Belmont St.) Fri. & Sat. 9 a.m. - 2 p.m.

Rancho Cucamonga 8794 Lion Street. (Off 9th St, between Vineyard and Hellman)                                    Saturdays                       8 a.m. - 12 p.m.

Redlands 500 Kansas St. (cross: Park Ave.) Saturdays 9:30 a.m. - 12:30 p.m.

Rialto 246 Willow Ave. (cross: Rialto Ave.) 2nd &4th Fri. & Sat. 8 a.m. - 12 p.m.

San Bernardino 2824 East ‘W’ St., 302 (cross: Victoria Ave.) Mon. – Fri. 9 a.m. - 4 p.m.

Upland 1370 N. Benson Ave. (cross: 14th St.) Saturdays 9 a.m. - 2 p.m.

TAKE ONEArtwork Courtesy of the C ity of Los Angeles Stormwater Program. Printed on recycled paper.

Note: Provide a trash bill and a
driver’s license as proof of residency.

(does not accept E-waste)

(does not accept E-waste)



TOME UNO

MUY TÓXICO PARA LA BASURA
Deshágase de sus DESECHOS PELIGROSOS gratuitamente en un centro de recolección
cerca de usted. Ejemplos de artículos que se aceptan: pesticidas, fertilizantes, pinturas,
limpiadores, anticongelante, baterías, aceite de motores y filtros, y aparatos electrónicos.

Arte Cortesía del Programa de Agua Pluvial de la C iudad de Los Angeles. Impreso en papel reciclado.

ÁREA DE SERVICIO UBICACIÓN ABIERTO HORARIO

Big Bear Lake 42040 Garstin Dr. (Big Bear Blvd.) Sábado 9 a.m. - 2 p.m.

Chino 5050 Schaefer Ave. (4th St.) 2nd & 4th Sábado 8 a.m. - 1 p.m.

Fontana 16454 Orange Way (Cypress Ave.) Sábado 8 a.m. - 12 p.m.

Ontario 1430 S. Cucamonga Ave. (Belmont St.) Viernes & Sábado 9 a.m. - 2 p.m.

Rancho Cucamonga 8794 Lion Street (Off 9th St, between Vineyard & Hellman) Sábado                                   8 a.m. - 12 p.m.

Redlands 500 Kansas St. (Park Ave.) Sábado 9:30 a.m. - 12:30 p.m.

Rialto 246 Willow Ave. (Rialto Ave.) 2nd &4th Virnes & Sábado 8 a.m. - 12 p.m.

San Bernardino 2824 East ‘W’ St., 302 (Victoria Ave.) Lunes – Viernes 9 a.m. - 4 p.m.

Upland 1370 N. Benson Ave. (14th St.) Sábado 9 a.m. - 2 p.m.

Nota: Presentar un recibo de
basura y licencia de conducir
como prueba de residencia.

Para reportar actividades ilegales llamar al  (877) WASTE18 
o visite sbcountystormwater.org

(no se acepta materiales electronicas)

(no se acepta materiales electronicas)

(residentes de Fontana solamente)











WE DID IT OURSELVES
ANDWEDID IT RIGHT

Artwork Courtesy of the City of Los Angeles Stormwater Program. Printed on recycled paper.

sbcounty.gov/stormwater
(800) CLEANUP

Paint
S L YF EA

PAINTS that are
water-based are less toxic

and should be used
whenever possible.

BRUSHES with
water-based paint should
be washed in the sink.
Those with oil-based

paint should be cleaned
with paint thinner.

SAFELY dispose of
unwanted paint. The

County of San Bernardino
offers 9 HHW Centers that
accept paint and other

toxic waste FREE
of charge.

‘

To report illegal dumping, call 

(877) WASTE18 or visit 

sbcountystormwater.org 



LOHICIMOSNOSOTROSMISMOS

Y LOHICIMOS BIEN

Pinte De Manera

AA NS

PINTURAS a base de
agua son menos tóxicas y
debe de utilizarlas cuando

sea posible.

BROCHAS a base de
agua deben ser lavadas en el
lavabo. Esas con pintura a
base de aceite deben ser
limpiadas con disolvente.

SANAMENTE
deshágase de la pintura

que no necesita. El
Condado de San

Bernardino ofrece 9
centros de recolección que
aceptan pintura y otros

desechos tóxicos
GRATUITAMENTE.

Arte Cortesía del Programa de Agua Pluvial de la Ciudad de Los Angeles. Impreso en papel reciclado.

sbcounty.gov/stormwater
(800) CLEANUP

Para reportar actividades ilegales llamar al 

(877) WASTE18 o visite 

sbcountystormwater.org



WEDID IT OURSELVES
ANDWEDID ITRIGHT

When painting your home,
protect your family and community.
� PAINTS that are water-based are less toxic and should be used

whenever possible.

� BRUSHESwith water-based paint should be washed in the sink.
Those with oil-based paint should be cleaned with paint thinner.

� SAFELYdispose of unwanted paint. The County of San Bernardino
offers 9 HHWCenters that accept paint and other toxic waste
FREE of charge.

Artwork Courtesy of the City of Los Angeles Stormwater Program. Printed on recycled paper.

sbcounty.gov/stormwater
(800) CLEANUP

sbcountystormwater.org
(877) WASTE18

To report illegal dumping, call 

(877) WASTE18 or visit 

sbcountystormwater.org 



LOHICIMOSNOSOTROSMISMOS

Y LOHICIMOSBIEN

Cuando pinte su casa, proteja
a su familia y a su comunidad.

� PINTURAS a base de agua son menos tóxicas y debe de utilizarlas
cuando sea posible.

� BROCHAS a base de agua deben ser lavadas en el lavabo.
Esas con pintura a base de aceite deben ser limpiadas con disolvente.

� SANAMENTEdeshágase de la pintura que no necesita.
El Condado de San Bernardino ofrece 9 centros de recolección
que aceptan pintura y otros desechos tóxicos GRATUITAMENTE.

Arte Cortesía del Programa de Agua Pluvial de la Ciudad de Los Angeles. Impreso en papel reciclado.

sbcounty.gov/stormwater
(800) CLEANUP

sbcountystormwater.org
(877) WASTE18

Para reportar actividades ilegales llamar al 

(877) WASTE18 o visite 

sbcountystormwater.org 



When painting your home,
protect your family and community.

• PAINTS that are water-based are less toxic and should
be used whenever possible.

• BRUSHES with water-based paint should be washed
in the sink. Those with oil-based paint should be
cleaned with paint thinner.

• SAFELY dispose of unwanted paint. The County of
San Bernardino offers 9 HHW Centers that accept paint
and other toxic waste FREE of charge.

sbcounty.gov/stormwater
(800) CLEANUP

WEDID ITOURSELVES
ANDWEDID IT RIGHT

Artwork Courtesy of the City of Los Angeles Stormwater Program. Printed on recycled paper.

To report illegal dumping, call 

(877) WASTE18 or visit 

sbcountystormwater.org 



LO HICIMOS NOSOTROS MISMOS

Y LOHICIMOS BIEN

Cuando pinte su casa, proteja
a su familia y a su comunidad.

• PINTURAS a base de agua son menos tóxicas y
debe de utilizarlas cuando sea posible.

• BROCHAS a base de agua deben ser lavadas en
el lavabo. Esas con pintura a base de aceite deben ser
limpiadas con disolvente.

• SANAMENTE deshágase de la pintura que no
necesita. El Condado de San Bernardino ofrece 9
centros de recolección que aceptan pintura y otros
desechos tóxicos GRATUITAMENTE.

sbcounty.gov/stormwater
(800) CLEANUP

Arte Cortesía del Programa de Agua Pluvial de la Ciudad de Los Angeles. Impreso en papel reciclado.

Para reportar actividades ilegales llamar al 

(877) WASTE18 o visite 

sbcountystormwater.org 
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Join your fellow pet owners 

in keeping your community clean - 
pick up after your pet.

sbcountystormwater.org
or (877) WASTE18
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sbcountystormwater.org
or (877) WASTE18



DID YOU
KNOW?

Maintain your pool properly 
and help protect the environment

Routine swimming pool maintenance generates a variety of wastes such as cleaning 
wastewater, filter back-wash residues, biocides and acid washes that can contribute 
to stormwater pollution. Chlorine and other pool chemicals can harm our waterways 
when they are discharged improperly.

Share these good housekeeping practices with your pool 
service personnel to keep pollutants out of our waterways:

HOLD IT
BEFORE YOU DRA IN IT.

IMPORTANT:

De-chlorinate the water 
before draining the pool to 
the storm drain. 

Consult with your pool 
contractor before 
de-chlorinating the pool to 
learn about your options.

SHUT: 

HOLD: 

TEST: 

DRAIN:

Shut off the chlorination system or stop adding chlorine.

Hold the water in the pool for at least 5 days or add a                   
de-chlorinating agent.

Use a pool testing kit to ensure the level of chlorine is at 
0.1ppm before discharging the water.

To report illegal dumping, call (877) WASTE18 or visit sbcountystormwater.org

facebook.com/sbcountystormwater

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair • Ontario • Rancho Cucamonga • 

Redlands • Rialto • San Bernardino • San Bernardino County • San Bernardino County Flood Control District • Upland • Yucaipa

Check with your city for local requirements before discharging 
your pool to the storm drain or sewer.

Make sure all debris is removed and chemicals are dissipated.

pH of pool water should be between 6.5 and 8.5 before discharging.

Make sure the water is free of any discoloration, mosquitoes, dirt or algae.

Alternative 1: Sanitary Sewer — Some cities allow pools to be drained 
to the sanitary sewer during non-peak hours.

Alternative 2: Lawn or Garden — Discharge the pool water through the 
lawn or garden. The flow should be controlled to prevent erosion 
problems or the water entering a neighbor’s property.

For Saltwater Pools: Saltwater pools should only be drained to the 
sewer or hauled away. 

Dispose of filter backwash 
solids in the trash or 
landscape area.

Neutralize acid washes 
before discharging to the 
sewer. Do not discharge to 
the storm drain.



CORTAR:

CONSERVAR:  

PROBAR:  

VACIAR: 

Corte el sistema de cloración o deje de agregar cloro.

Conserve el agua en la piscina 5 días o agregue un agente de 
descloración.

Utilice un equipo de pruebas para piscinas con el fin de asegurar 
que el nivel de cloro esté en 0.1ppm antes de vaciar el agua.

Para reportar desechos ilegales, comuníquese al (877) WASTE18 o visite sbcountystormwater.org
facebook.com/sbcountystormwater

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair • Ontario • Rancho Cucamonga 
Redlands • Rialto • San Bernardino • San Bernardino County • San Bernardino County Flood Control District • Upland • Yucaipa

Verifique los requisitos locales de su ciudad antes de vaciar su 
piscina en el desagüe de las alcantarillas.

Asegúrese de retirar todos los desechos y disipar los químicos.

El pH del agua de la piscina debe estar entre 6.5 y 8.5 antes del vaciado.

Asegúrese de que el agua no contenga contaminacion, zancudos, suciedad o algas.

Alternativa 1: Drenaje Sanitario — Algunas ciudades permiten que las 
piscinas se vacíen en el drenaje sanitario.

Alternativa 2: Césped o Jardín — Vacíe el agua de la piscina en el césped o 
jardín. Se debe controlar la corriente de agua para evitar problemas de erosión 
o que el agua entre en la propiedad del vecino.

Para las Piscinas de Agua Salada: Estas piscinas solo se deben ser 
vaciados en la alcantarilla o se debe transportar el agua y los residuos a algún 
lugar adecuado.

Deseche los sólidos del agua 
estancada de los filtros en 
la basura o en el jardín.

Neutralice los lavados al 
ácido antes de vaciarlos en 
la alcantarilla. No deseche 
nada contaminante en las 
alcantarillas.

Comparta estas buenas prácticas de limpieza con su personal de servicio 
de piscinas para mantener las alcantarillas libres de contaminantes:

Conserve su piscina en     buen estado y ayude a proteger el medio ambiente

¿Sabía 
 que...?

El mantenimiento de la piscina genera desechos, como las aguas residuales de limpieza, los residuos 
del agua estancada de los filtros y los lavados al ácido y otros químicos, que pueden contribuir a la 
contaminación de las aguas en las alcantarillas. El cloro y otros productos químicos para piscinas 
pueden dañar el medio ambiente cuando se desechan de manera inadecuada.

ESPERE 
ANTES DE
VACIAR.
Debe eliminar el cloro del agua 
antes de vaciar la piscina en las 
alcantarillas. 

Consulte con su contratista de 
piscina para obtener más 
información sobre sus opciones.

IMPORTANTE:
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57.8% IMP.
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56.2% IMP.

DA-1 DMA A
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52.9% IMP.

DA-1 DMA B
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60.2 % IMP.

109 East Third Street

San Bernardino, CA 92410

Phone: 909-884-8217

Fax: 909-889-0153

15252 Seneca Rd.
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Phone: 760-951-7676
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Phone: 928-768-1857

Fax: 928-768-7086

2126 McCulloch Blvd., Ste. 8

Lake Havasu City, AZ 86403

Phone: 928-680-6060
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IN THE CITY OF VICTORVILLE,

COUNTY OF SAN BERNARDINO, CALIFORNIA

VESTING TENTATIVE MAP

TRACT NO. 16397
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BEING A SUBDIVISION OF THE NORTH 1/2 OF THE

NORTHWEST 1/4 OF SECTION 28, TOWNSHIP 5N,

RANGE 5W, S.B.B. & M.

LUDWIG ENGINEERING                APRIL, 2017
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1 INFILTRATION DETENTION BASIN

PROPOSED TREATMENT CONTROL BMP'S:

AREAS 

TOTAL ACREAGE (GROSS)   3,058,329 SF

PERVIOUS AREA                    1,286,287 SF

IMPERVIOUS AREA                1,172,042 SF

LOTS 1 - 319 ONLY

LOT 1 TO LOT 99  ONLY

TOTAL LOTS = 100

COVER TYPE:

ROOF:

CONCRETE D/W & S/W & STREET:

LANDSCAPING:

TOTAL:

QTY.

377,684 SF.

245,553 SF.

                                  452,558 SF.

1,075,795 S.F.

DA - 3 COVER INFORMATION:

LOT 101 TO LOT 261  ONLY

TOTAL LOTS= 76

COVER TYPE:

ROOF:

CONCRETE D/W & S/W & STREET:

LANDSCAPING:

TOTAL:

QTY.

215,620 SF.

197,862 SF.

                                  321,747 SF.

735,229 S.F.

DA - 2 COVER INFORMATION:

LOT 262 TO LOT 319  ONLY

TOTAL LOTS= 143

COVER TYPE:

ROOF:

CONCRETE D/W & S/W & STREET:

LANDSCAPING:

TOTAL:

QTY.

383,105 SF.

352,218 SF.

                                         511,983 SF.

1,247,306 S.F.

DA - 1 COVER INFORMATION:

6IN PERFORATED PVC PIPE

WITH REMOVABLE CAP
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10' WIDE X 0.5' DEEP

EMERGENCY SPILLWAY

EL. 3188.22 FL

CHANNEL  3187.3 FL

EL. 3183.15 INV

OUTLET

30" DIA RCP

BOT. ELEV. 3184'

TOP ELEV. 3189'

VOLUME CAPTURE=1.85 AC.FT.

BASIN VOL.= 1.84 AC.FT.

W. S. EL. =3188.55'

10' WIDE X 0.5' DEEP

EMERGENCY SPILLWAY

EL. 3188.35 FL

OUTLET  3184.5' INV.

Q100=16.4 CFS

VOL. CAPTURE =1.85 AC.FT.
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7FT WIDE x 1FT DEPTH

@ 1.0% CONC. CHANNEL

Q100= 6.2 CFS

DEPTH OF WATER = 0.24FT

12" DIA RCP @ 0.5%

Q=2.8 CFS

3182.67 INV

CHANNEL

ELEV. 3185.85  FL

3183.93 INV

CB.#4  L=4'

18" DIA RCP

3187 TC

3182.75 INV

18" DIA RCP

ELEV. 3182.70 INV

OUTLET  3182.5' INV.

VOL. CAPTURE =0.27 AC.FT.

CB#1  L=16'

ON GRADE

Q=6.9 CFS

3187 TC

3182.87 INV

18" DIA RCP @ 0.5%

3183.28 INV

CB#2  L=16'

ON GRADE

Q=6.9 CFS

3187 TC

ON GRADE

SURFACE FLOWBY
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18" DIA RCP @ 0.5%
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Q=2.8 CFS
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OVER FLOW PIPE
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10' WIDE X 0.5' DEEP

EMERGENCY SPILLWAY

EL. 3188.22 FL

OUTLET  3184.5' INV.

VOL. CAPTURE =1.20 AC.FT.

10FT WIDE x 1'DEPTH

CONC. CHANNEL

Q100=25.6CFS

DEPTH OF WATER =0.46FT

CHANNEL  3187.3 FL

C.B.BOT. 3184.5 INV

C.B.#6 L= 7'

Q=7.8 CFS

3189.4 TC

3185.34 INV

PARKWAY DRAIN L=10'

Q100=25.6 CFS

SURFACE FLOWBY

3189.4' TC

24" DIA RCP @ 0.5%

Q=15.6 CFS

3184.72 INV

18" DIA RCP @ 1.0%

EL. 3184.89 INV

5' WIDE x 4.5'DEEP

INFILTRATION TRENCH

CHANNEL

3188.53 FL

CHANNEL

3187.72 FL

EL. 3183.15 INV

OUTLET

30" DIA RCP

BOT. ELEV. 3184'

TOP ELEV. 3189'

MAX. VOL. CAP. 1.2 AC.FT.

W. S. EL. =3188.03'

103

SF=5488

104

145

SF=5445

143

SF=5947

144

SF=5445

N89° 35' 30"E 2638.33'

LOT E

SF=28536

102

SF=5249

101

SF=5249

SECTION "C1-C1"

SECTION "B1-B1"

SECTION "A2-A2"SECTION "A1-A1"

SECTION "C2-C2"

DOS PALMAS ROAD

SECTION "A3-A3"

1
.0

%
 M

IN1
.0

%
 M

IN

6" 6"

(NOTED ON PLANS)

6
"

1FT MIN.

(VARIABLE)

BASIN 3 = 12FT

BASIN 2 = 10FT

BASIN 1 = 7FT

15,704.55

20,231.71

28,361.82

37,315.50

46,866.83

50,821.92

53,248.30

55,715.44

11,941.91

13,562.89

15,240.56

16,974.90

  

ELEV

AREA

(sq. ft.)

DEPTH

(ft)

AREA

(ac. ft.)

VOLUME

(ac. ft.)

COML.

VOL.

(ac. ft.)

3,184.000

N/A 0.279

3,185.000

3,186.000

12,149.42

3,187.000

13,794.24

1.000 0.317

3,188.000

15,499.78

1.000 0.356

3,189.000

17,266.72

1.000 0.396

19,089.76

1.000 0.438

20,950.88

1.000 0.481

VOLUME

VOL.

(cu. ft.)

129720.2978

0.3362

0.3761

0.4173

0.481

0.2978

0.6340

1.0101

1.4275

1.8871

27619

44002

62180

82201

TOTAL VOLUME

82,201

VOLUME CAPTURE = 1.84 AC.FT.        WATER SURFACE ELEVATION =3188.89'
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ELEV

AREA

(sq. ft.)

DEPTH

(ft)

AREA

(ac. ft.)

VOLUME

(ac. ft.)

COML.

VOL.

(ac. ft.)

3,184.000

N/A 0.204

3,185.000

3,186.000

8869.3

3,187.000

10,377.5

1.000 0.238

3,188.000

1.000 0.274

3,189.000

1.000 0.311

1.000 0.350

1.000 0.390

VOLUME

VOL.

(cu. ft.)

96230.2209

0.2562

0.2928

0.3306

0.3698

0.2209

0.4771

0.7699

1.1005

1.4703

20783

33536

47937

64045

TOTAL VOLUME

64,045

VOLUME CAPTURE = 1.2 AC.FT.        WATER SURFACE ELEVATION =3188.03'

DOS PALMAS RD

  

ELEV

AREA

(sq. ft.)

DEPTH

(ft)

AREA

(ac. ft.)

VOLUME

(ac. ft.)

COML.

VOL.

(ac. ft.)

3,182.000

N/A 0.361

3,182.500

3,183.000

3,183.500

1.000 0.464

3,184.000

1.000 0.651

3,184.500

1.000 0.857

1.000 1.076

1.000 1.167

VOLUME

VOL.

(cu. ft.)

89840.2062

0.2789

0.3769

0.4831

0.5607

0.2062

0.4851

0.8621

1.3452

1.9059

21132

37552

58597

83020

TOTAL VOLUME

136,278

VOLUME CAPTURE = 2.11 AC.FT.        WATER SURFACE ELEVATION =3184.84'
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109 East Third Street

San Bernardino, CA 92410

Phone: 909-884-8217

Fax: 909-889-0153

15252 Seneca Rd.

Victorville, CA 92392

Phone: 760-951-7676

Fax: 760-241-0573

5890 Hwy. 95, Ste. B

Fort Mohave, AZ 88426

Phone: 928-768-1857

Fax: 928-768-7086

2126 McCulloch Blvd., Ste. 8

Lake Havasu City, AZ 86403

Phone: 928-680-6060

Fax: 928-854-6530
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