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is amended as appropriate to reflect up-to-date conditions on the site consistent with San Bernardino 

County’s Municipal Storm Water Management Program and the intent of the NPDES Permit for San 
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Section 1 Discretionary Permit(s) 

Form 1-1 Project Information 

Project Name    Colton Soccer Park 

Project Owner Contact Name: Deb Farrar 

Mailing 

Address:   

650 North La Cadena Drive, Colton, CA, 

92324 

E-mail 

Address:   
      Telephone:     909-370-5099 

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

Number(s):   

APN 0163-381-01-0000,0163-

381-02-0000, 0163-362-12-

0000, 0163-362-26-

0000,0163-253-01-000 

Additional Information/ 

Comments: 

Total size of developed area:19.59 acres  

Total size: 46.11 acres 

 

Description of Project: 

The proposed Colton Community Soccer Park Project involves the construction of a 

community-level soccer park located within the City of Colton on multiple City-owned 

parcels totaling approximately 46.11 acres. The proposed site is approximately 19.59 acres 

of vacant land. The proposed Project includes development of 8 lighted, synthetic turf 

regulation size soccer fields to accommodate soccer leagues and tournaments, with 3 acres 

of the site allocated to habitat. The community soccer park portion of the Project would 

include surface parking lots, rest room facilities, a concession building, breezeway with 

seating, children’s’ play areas, multipurpose trails, field and parking lot lighting, security 

fencing, retaining walls and shaded spectator seating. 

  

The project site proposes for the main surface parking lot located at the southern terminus 

of South Florez Street and South Fernando Street, is located on a former waste disposal site 

known as Guyaux Landfill. The existing drainage is located in the southwest portion of the 

site. Water quality basins are proposed on the eastern edge of the project site adjacent to 

the Santa Ana River and the southwest portion of the site located below South Florez Street.  

 

Access to the project site would include two vehicular driveways and pedestrian access 

available from East Congress Street and a vehicular and pedestrian access at the south end 

of South Florez Street. Pedestrian only access would be located at the south end of South 

Fernando Street. The project site is generally bounded by single-family residences to the 

north, residential and industrial uses to the northwest, the Burlington Northern Santa Fe 

Railway and industrial uses to the west and vacant land and the Santa Ana River and Santa 

Ana River Trail to the east and south. 

 

The site imperviousness will increases from 0% in the exisiting condition to 27% in the 

proposed condition as follows: 
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EXISTING CONDITION 

GROUND COVER            AREA (SF)           %IMPERVIOUS, ai           % PERVIOUS, ap 

LANDSCAPING                853,169                0%                                        100% 

TOTAL/OVERALL            853,169                0%                                        100% 

 

PROPOSED CONDITION 

GROUND COVER            AREA(SF)          %IMPERVIOUS, ai             %PERVIOUS, ap  

PAVEMENT                     238,555                        95%                                     5% 

BUILDING                        5,711                           100%                                    0% 

LANDSCAPING/TURF    608,903                        0%                                      100% 

TOTAL/OVERALL            853,169                       27%                                       73% 

 

Provide summary of Conceptual 

WQMP conditions (if previously 

submitted and approved). Attach 

complete copy. 

There are no pre-existing water quality problems for this project. 
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Section 2 Project Description 
2.1 Project Information 
This section of the WQMP should provide the information listed below. The information provided for 

Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site design and LID 

BMPs and other anticipated water quality features that impact site planning. Final Project WQMP must 

specifically identify all BMP incorporated into the final site design and provide other detailed information as 

described herein.   

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

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

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

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

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

Form 2.1-1  Description of Proposed Project 

1 Development Category (Select all that apply): 

 Significant re-development 

involving the addition or 

replacement of 5,000 ft2 or 

more of impervious surface on 

an already developed site 

New development involving 

the creation of 10,000 ft2 or 

more of impervious surface 

collectively over entire site 

 Automotive repair 

shops with standard 

industrial classification (SIC) 

codes 5013, 5014, 5541, 

7532- 7534, 7536-7539 

Restaurants (with SIC 

code 5812) where the land 

area of development is 

5,000 ft2 or more 

  Hillside developments of 

5,000 ft2 or more which are 

located on areas with known 

erosive soil conditions or 

where the natural slope is 

25 percent or more 

  Developments of 2,500 ft2 

of impervious surface or more 

adjacent to (within 200 ft) or 

discharging directly into 

environmentally sensitive areas 

or waterbodies listed on the 

CWA Section 303(d) list of 

impaired waters. 

  Parking lots of 5,000 ft2 

or more exposed to storm 

water 

  Retail gasoline outlets 

that are either 5,000 ft2 or 

more, or have a projected 

average daily traffic of 100 

or more vehicles per day 

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

jurisdiction on specific requirements. 

2 
Project Area (ft2):   853,169 3 

Number of Dwelling Units:       4
 SIC Code:         

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

BMPs to address runoff at time of completion.   

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

Appendix A of TGD for WQMP)   
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2.2 Property Ownership/Management 
Describe the ownership/management of all portions of the project and site.  State whether any infrastructure 

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

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

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

property owners. 

Form 2.2-1 Property Ownership/Management 

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

The Colton Community Soccer Park Project will be managed by the City of Colton, 650 North LA Cadena Drive, Colton, CA 92324  

who will be responsible for the long-term maintenance of the site according to the BMP requirements set forth in this report. 
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2.3 Potential Stormwater Pollutants 
Determine and describe expected stormwater pollutants of concern based on land uses and site activities (refer 

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

 

Form 2.3-1 Pollutants of Concern 

Pollutant 
Please check:   

E=Expected, N=Not 
Expected 

Additional Information and Comments 

Pathogens (Bacterial / Virus) E  N        

Nutrients - Phosphorous E  N        

Nutrients - Nitrogen E  N        

Noxious Aquatic Plants E  N        

Sediment E  N        

Metals E  N        

Oil and Grease E  N        

Trash/Debris E  N        

Pesticides / Herbicides E  N        

Organic Compounds E  N        

Other:       E  N        

Other:       E  N        

Other:       E  N        

Other:       E  N        

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

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

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

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

determine if water quality credits are applicable for the project. 

Form 2.4-1 Water Quality Credits 

1 
Project Types that Qualify for Water Quality Credits: Select all that apply 

 Redevelopment projects that 

reduce the overall impervious 

footprint of the project site. 

[Credit = % impervious reduced] 

Higher density 

development projects  

Vertical density [20%] 

7 units/ acre [5%] 

 Mixed use development, 

(combination of residential, 

commercial, industrial, office, 

institutional, or other land uses 

which incorporate design principles 

that demonstrate environmental 

benefits not realized through single 

use projects) [20%] 

Brownfield 

redevelopment 

(redevelop real property 

complicated by presence 

or potential of hazardous 

contaminants) [25%] 

  Redevelopment projects in 

established historic district, 

historic preservation area, or 

similar significant core city center 

areas [10%] 

  Transit-oriented 

developments (mixed use 

residential or commercial 

area designed to maximize 

access to public 

transportation) [20%] 

 In-fill projects (conversion of 

empty lots & other underused 

spaces < 5 acres, substantially 

surrounded by urban land uses, into 

more beneficially used spaces, such 

as residential or commercial areas) 

[10%] 

  Live-Work 

developments (variety of 

developments designed 

to support residential and 

vocational needs) [20%] 

2 
Total Credit % 0 (Total all credit percentages up to a maximum allowable credit of 50 percent) 

Description of Water Quality 

Credit Eligibility (if applicable) 
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Section 3 Site and Watershed Description 
Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical 

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

flow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAs) is conveyed 

to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example. 

Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one 

drainage area for stormwater management, then complete additional versions of 

these forms for each DA / outlet. 

 

Form 3-1  Site Location and Hydrologic Features 

Site coordinates take GPS 

measurement at  approximate 

center of site 
Latitude   34° 3'13.46"N 

Longitude  

117°19'15.98"W 
Thomas Bros Map page  646 

1 
San Bernardino County climatic region:      Valley    Mountain 

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

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

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

Example only – modify for project specific WQMP using additional form 

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

DA1 DMA C flows to 

DA1 DMA A 

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

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

DMA A-1 to Outlet 1 
Subarea A-1 drains to the east from the soccer fields, and tot lot into an infiltration basin then 

discharges to the east via a spillway to the existing easterly adjacent wash.  

DMA B-1 to Outlet 2 
Subarea B-1 drains to the east from the surface parking lots into an infiltration basin then discharges to 

the east via a spillway to the existing easterly adjacent wash. 

DMA C-1 to Outlet 3 
Subarea C-1 drains to the southwest from the surface parking lots into an infiltration basin then 

discharges to the east via a storm drain pipe to the existing easterly adjacent wash. 

DMA D-1 to Outlet 4 

Subarea D-1 drains to the southeast from the soccer field into pervious pavers surrounding a tot lot, 

concession storage and restroom before it sheet flows into the adjacent existing wash to the east.    

 

Outlet 1 

 DMA A-1 

Outlet 2 

DMA B-1 

Outlet 3 

DMA C-1 

 

Outlet 4 

DMA D-1 

 

Outlet 5 

DMA E-1 
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DMA E-1 to Outlet 5 

Subarea E-1 drains to the south from the soccer field into a vegetated swale that conveys drainage 

into an infiltration basin at the south side of the soccer field where it discharges to the south via a 

spillway that outlets into the adjacent wash to the south.  
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1  

For Drainage Area 1’s sub-watershed DMA, 

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

1 
DMA drainage area (ft2) 209,433 251,025 116,115 43,808 

2 
Existing site impervious area (ft2)

 0
 

0 0
 

0
 

3
 Antecedent moisture condition For desert 

areas, use 

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

0100412_map.pdf
 

II
 

II
 

II
 

II
 

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool –  

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

A
 

A
 

A
 

A
 

5 Longest flowpath length (ft)
 700

 
570

 
250

 
440

 

6
 Longest flowpath slope (ft/ft)

 0.007
 0.02 0.02 0.0140 

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

of Hydrology Manual
 

Natural Cover- 

open brush
 

Natural Cover- 

open brush 
Natural Cover- 

open brush 
Natural Cover- 

open brush 

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 Poor Poor 

 

http://permitrack.sbcounty.gov/wap/
http://permitrack.sbcounty.gov/wap/
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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) 232,825                   

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
 

II
 

     
 

     
 

     
 

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool –  

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

A
 

     
 

     
 

     
 

5 Longest flowpath length (ft)
 870

 
     

 
     

 
     

 

6
 Longest flowpath slope (ft/ft)

 0.008
                   

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

of Hydrology Manual
 

Natural Cover- 

open brush
                   

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://permitrack.sbcounty.gov/wap/
http://permitrack.sbcounty.gov/wap/
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Form 3-3 Watershed Description for Drainage Area     

Receiving waters 

Refer to Watershed Mapping Tool - 

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

See ‘Drainage Facilities” link at this website 

Santa Ana River, Reach 4 

Santa Ana River, Reach 3, Prado Dam Basin 

Applicable TMDLs 

Refer to Local Implementation Plan 
Copper, Lead, Pathogens 

303(d) listed impairments  

Refer to Local Implementation Plan and Watershed 

Mapping Tool –  

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

Water Resources Control Board website – 

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

ues/programs/tmdl/index.shtml  

Copper, Lead, Pathogens 

Environmentally Sensitive Areas (ESA) 

Refer to Watershed Mapping Tool –  

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

Yes 

Unlined Downstream Water Bodies 

Refer to Watershed Mapping Tool –  

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

Santa Ana River, Reach 4 

Santa Ana River, Reach 3, Prado Dam Basin 

Hydrologic Conditions of Concern 

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

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

  No 

Watershed–based BMP included in a RWQCB 

approved WAP 

  Yes Attach verification of regional BMP evaluation criteria in WAP  

•  More Effective than On-site LID 

•  Remaining Capacity for Project DCV  

•  Upstream of any Water of the US 

•  Operational at Project Completion 

•  Long-Term Maintenance Plan  

 No 

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

4.1 Source Control BMP 

4.1.1 Pollution Prevention  

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

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

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

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

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

pollutant sources or activities. 

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

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

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

implemented in the project.



Preliminary Water Quality Management Plan (pWQMP) 
 

 

   4-2 

 

Form 4.1-1 Non-Structural Source Control BMPs 

Identifier Name 

Check One Describe BMP Implementation OR, 

if not applicable, state reason Included Not 

Applicable 

N1 
Education of Property Owners, Tenants 

and Occupants on Stormwater BMPs 
  

Practical informational materials are provided to owner to increase the public’s 

understanding of stormwater quality, sources of pollutants, and what they can do to 

reduce pollutants in stormwater 

N2 Activity Restrictions 
  

The City of Colton will provide restrictions to all employees, contractors, etc. on certain 

activities conducted on this property. The City of Colton will provide a list of these 

activity restrictions to employees, contractors, etc. upon start date and annually 

thereafter. If violations occur, the City shall record the event and notify employees, 

contractors, etc., and will provide another list of these activity restricitons. 

N3 Landscape Management BMPs 
  

A licensed landscape maintenance crew will maintain area landscaping. This 

maintenance crew will utilize the following efficient landscape and irrigation practices: 

Weekly inspections will be scheduled to ensure poroper functioning of the irrigation 

system. Poorly functioning heads, valves, etc. will be repaired or replaced. Proper 

functioning of the irrigation system will be confirmed prior to application of pesticides, 

herbicides and fertilizers to avoid nuisance runoff and subsequent release of chemicals 

into the drainage system. Fertilizers will be worked into the soil to a depth of 4 to 6 

inches to reduce the likelihood of their inadvertent runoff into downstream surface 

waters.  All chemical applications will be carried out in strict accordance with the  

manufacturer’s label, and using the minimum effective quantity. Pesticides are to be 

used only after recommendation from a state-licensed pest  control advisor.  Pesticides 

are only to be applied by or under the direct supervision of a statelicensed or certified 

pesticide applicator or by workers with equivalent training. Keep irrigation system at 

short repeat cycles to minimize runoff and erosion.  Replenish wood mulches to reduce 

evaporation and frequency of watering. 

N4 BMP Maintenance 
  

BMP implementation, operation, and maintenance is described with each BMP 

Narrative in this section and in Section V, Inspection and Responsibility for BMPs. 

N5 
Title 22 CCR Compliance  

(How development will comply) 
  No hazardous materials 
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Form 4.1-1 Non-Structural Source Control BMPs 

N6 Local Water Quality Ordinances 
  No known local water quality concerns 

N7 Spill Contingency Plan 
  No commericial/industrial materials or storage 

N8 Underground Storage Tank Compliance 
  No storage tanks 

N9 
Hazardous Materials Disclosure 

Compliance 
  No hazardous materials. 
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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 
  No hazardous materials 

N11 Litter/Debris Control Program 
  

The City of Colton will be responsible for implementing trash management and litter 

control procedures in all areas of the site to reduce pollution of drainage water. The City 

of Colton may employ a contractor (possibly the landscape maintenance crew) to 

implement these procedures on a regular basis. Essential tasks will include daily 

inspection of trash in paved and unpaved areas, and noting trash disposal violations by 

employees, contractors, etc. If violations occur, employees, contractors, etc. will be 

notified by , and further education will be provided 

N12 Employee Training 
  

Practical informational materials and/or training are provided to employees to increase 

their understanding of stormwater quality, sources of pollutants, and their responsibility 

for reducing pollutants in stormwater. 

Explanation/Description: Education program (See N1) will be provided by the City of 

Colton to employees to increase their understanding of stormwater quality and 

responsibility to reduce pollutant discharge into stormwater. 

N13 Housekeeping of Loading Docks 
  No loading docks 

N14 Catch Basin Inspection Program 
  Inspect and clean to clean debris and silt in bottom of catch basins, inlets and pipes. 

N15 
Vacuum Sweeping of Private Streets and 

Parking Lots 
  

Drive aisles, walkways and parking areas (paving) will be swept clean or cleaned with a 

leaf blower every two weeks and once within five days prior to Oct. 15th to remove 

settled dust, debris, trash, etc.  It is prohibited to sweep or blow debris into the street 
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N16 
Other Non-structural Measures for Public 
Agency Projects 

  No other non-structural measures.      

N17 
Comply with all other applicable NPDES 
permits 

  
Yes, there will be a current NPDES permit for construction that must also be complied 

with.  

 

 

  

 



Preliminary Water Quality Management Plan (pWQMP) 
 

 

   4-6 

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) 

  
Storm Drain inlet placards will be install at all catch basins on the site within the 

project area with prohibitive language “No Dumping – Drains to River” and a 

graphical icon to discourage illegal dumping. 

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

  No outdoor storage      

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

  
Trash enclosure areas to have drainage from adjoining roofs and pavement  

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. 

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) 

  

The timing and application methods of irrigation water shall be designed to 

minimize the runoff of excess irrigation water into the storm drain system. The 

following methods have been implemented to reduceexcessive irrigation runoff:  

Employment of irrometer devices (moisture sensors) to prevent irrigation 

afterprecipitation.  The use of flow sensors and master control valves to shut down 

valve when triggered by a pressure drop. This shut down will control water loss in 

the event of broken sprinkler heads or lines.  The irrigation application method 

considered shall be a drip system. A drip irrigation system is buried under the soil, 

which eliminates runoff and wind misting and minimizes water loss due to 

evaporation.  The timing of irrigation water shall be designed at short repeat cycles 

to further eliminate irrigation water runoff and to minimize erosion, due to 

saturated soil.  Although no native or drought-tolerant plants will be used, the 

plants used have low to medium water requirements and are appropriate for the 

climate of the area.  Mulch is used in planter areas to minimize sediment in runoff. 

S5 

Finish grade of landscaped areas at a minimum of 

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

pavement 

  
Proposed landscape areas shall be graded a minimum of 1 to 2 inches below the 

adjacent sidewalk, parking, roadway or top of curb finished surface to promote 

infiltration and prevent irrigation nuisance flow from entering the paved areas. 

S6 

Protect slopes and channels and provide energy 

dissipation (CASQA New Development BMP 

Handbook SD-10) 

  
Graded slopes to be protected from erosion via the installation of natural 

biodegradable straw waddle.  
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S7 
Covered dock areas (CASQA New Development 

BMP Handbook SD-31) 
        No dock areas. 

S8 

Covered maintenance bays with spill containment 

plans (CASQA New Development BMP Handbook 

SD-31) 

  No maintenance activities. 

S9 
Vehicle wash areas with spill containment plans 

(CASQA New Development BMP Handbook SD-33) 
  No vehicle wash areas 

S10 
Covered outdoor processing areas (CASQA New 

Development BMP Handbook SD-36) 
  No processing areas. 

Form 4.1-2 Structural Source Control BMPs 

Identifier Name 

Check One 
Describe BMP Implementation OR, 

If not applicable, state reason 
Included 

Not 

Applicable 

S11 

Equipment wash areas with spill containment 

plans (CASQA New Development BMP Handbook 

SD-33) 

  No equipment wash areas. 

S12 
Fueling areas (CASQA New Development BMP 

Handbook SD-30) 
  No fueling areas. 

S13 
Hillside landscaping (CASQA New Development 

BMP Handbook SD-10) 
  

Proposed slopes will be hydroseeded for 3 years prior to rainy season to establish 

native landscape. 

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

S15 
Community car wash racks (CASQA New 

Development BMP Handbook SD-33) 
  No car wash racks. 
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4.1.2 Preventative LID Site Design Practices 

Site design practices associated with new LID requirements in the MS4 Permit should be considered in the earliest 

phases of a project. Preventative site design practices can result in smaller DCV for LID BMP and hydromodification 

control BMP by reducing runoff generation. Describe site design and drainage plan including: 

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

Form 4.1-3 Preventative LID Site Design Practices Checklist 

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

Minimize impervious areas: Yes     No  

Explanation: Pervious surfaces are maximized by constructing vegetated swales and infiltration basins at the downstream ends 
of the drainage areas. Also, pervious pavers is to be constructed along the tot lot by the southerly soccer field. 

Maximize natural infiltration capacity: Yes  No  

Explanation: The infiltration basin areas will allow ponding and infiltration to occur to the maximum extent possible. The 
vegetated swales will also allow infilitration. 

Preserve existing drainage patterns and time of concentration: Yes  No  

Explanation: The proposed drainage patterns will have similar flow directions to the existing conditions. The site is designed to 
keep peak flow consistant with existing conditions. 

Disconnect impervious areas: Yes  No  

Explanation: Drainage shall flow directly into infiltration basin areas (infiltrations BMPs) and vegetated swale. Flow over 
impervious surfaces shall be minimized.       

Protect existing vegetation and sensitive areas: Yes  No  

Explanation: Limits of site development are outside the sensitive areas.  

Re-vegetate disturbed areas: Yes  No  

Explanation: Graded slopes will be hydroseeded for 3 years prior to rainy season to promote native landscape and also 
planted.       

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

Explanation: Infiltration basin areas and vegetated swale soil matrixes are to be lightly compacted (80%) to maximize 
infiltration. 

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

Explanation: A long vegetated BMP swale (550') is proposed on south side of the most southwesterly soccert field. 

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

Explanation: Infiltration basin areas and vegetated swale shall be staked off to avoid over-compaction during construction. 

 

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

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

▪ Include an attached Site Plan layout which shows how preventative site design practices are included in 
WQMP 
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4.2 Project Performance Criteria 
The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based on 

performance criteria specified in the MS4 Permit. These targets include runoff volume for water quality control 

(referred to as LID design capture volume), and runoff volume, time of concentration, and peak runoff for 

protection of any downstream waterbody segments with a HCOC. If the project has more than one 

outlet for stormwater runoff, then complete additional versions of these forms for each 

DA / outlet. 

Methods applied in the following forms include: 

▪ For LID BMP Design Capture Volume (DCV), the San Bernardino County Stormwater Program requires use of 

the P6 method (MS4 Permit Section XI.D.6a.ii) – Form 4.2-1 

▪ For HCOC pre- and post-development hydrologic calculation, the San Bernardino County Stormwater Program 

requires the use of the Rational Method (San Bernardino County Hydrology Manual Section D). Forms 4.2-2 

through Form 4.2-5 calculate hydrologic variables including runoff volume, time of concentration, and peak 

runoff from the project site pre- and post-development using the Hydrology Manual Rational Method approach. 

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

projects, the Unit Hydrograph Method (San Bernardino County Hydrology Manual Section E) shall be applied 

for hydrologic calculations for HCOC performance criteria. 

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

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

(DMA A-1) 

1 Project area DA 1 (ft2): 

209,434 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 19 

3 
Runoff Coefficient (Rc):  _0.163 

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

5 
Compute P6, Mean 6-hr Precipitation (inches):  0.71 

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

6 
Drawdown Rate  

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

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

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced.  

24-hrs             

48-hrs  

7 
Compute design capture volume, DCV (ft3):  3,933  

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 

(DMA B-1) 

1 Project area DA 1 (ft2): 

251,026 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 55 

3 
Runoff Coefficient (Rc):  _0.369 

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

5 
Compute P6, Mean 6-hr Precipitation (inches):  0.71 

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

6 
Drawdown Rate  

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

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

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced.  

24-hrs             

48-hrs  

7 
Compute design capture volume, DCV (ft3):  10,712  

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 

(DMA C-1) 

1 Project area DA 1 (ft2): 

116,115 

2 
Imperviousness after applying preventative 

site design practices (Imp%):44 

3 
Runoff Coefficient (Rc):  _0.303 

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

5 
Compute P6, Mean 6-hr Precipitation (inches):  0.71 

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

6 
Drawdown Rate  

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

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

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced.  

24-hrs             

48-hrs  

7 
Compute design capture volume, DCV (ft3):  4,060  

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
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 

(DMA D-1) 

1 Project area DA 1 (ft2): 

43,807 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 47 

3 
Runoff Coefficient (Rc):  _0.319 

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

5 
Compute P6, Mean 6-hr Precipitation (inches):  0.71 

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

6 
Drawdown Rate  

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

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

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced.  

24-hrs             

48-hrs  

7 
Compute design capture volume, DCV (ft3):  1,614  

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 

(DMA E-1) 

1 Project area DA 1 (ft2): 

232,826 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 2 

3 
Runoff Coefficient (Rc):  _0.053 

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

5 
Compute P6, Mean 6-hr Precipitation (inches):  0.71 

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

6 
Drawdown Rate  

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

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

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced.  

24-hrs             

48-hrs  

7 
Compute design capture volume, DCV (ft3):  1,424  

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
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 4.2-2  Summary of HCOC Assessment (DA 1) 

Does project have the potential to cause or contribute to an HCOC in a downstream channel:  Yes     No  

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

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

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

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

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

Pre-developed 
1

       

Form 4.2-3 Item 12 

2
       

Form 4.2-4 Item 13 

3
       

Form 4.2-5 Item 10 

Post-developed 
4

       

Form 4.2-3 Item 13 

5
       

Form 4.2-4 Item 14 

6
       

Form 4.2-5 Item 14 

Difference 
7

        

Item 4 – Item 1 

8
        

Item 2 – Item 5 

9
        

Item 6 – Item 3 

Difference  

(as % of pre-developed) 

10
      % 

Item 7 / Item 1 

11
      % 

Item 8 / Item 2 

12
      % 

Item 9 / Item 3 
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Form 4.2-3  HCOC Assessment for Runoff Volume (DA 1) 
Weighted Curve Number 

Determination for: 

Pre-developed DA 

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

1a Land Cover type                                                 

2a Hydrologic Soil Group (HSG)                                                 

3a DMA Area, 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 2 yr, 24 hr storm (in):        
   Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

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

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

14 Volume Reduction needed to meet HCOC Requirement, (ft3):        
   VHCOC = (Item 13 * 0.95) – Item 12 

 

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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Form 4.2-4 HCOC Assessment for Time of Concentration (DA 1) 

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

form below) 

Variables 

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

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

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

1 
Length of flowpath (ft)  Use Form 3-2 

Item 5 for pre-developed condition 

                                                

2 
Change in elevation (ft) 

                                                

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

                                                 

4 
Land cover 

                                                

5 
Initial DMA Time of Concentration 

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

                                                

6 
Length of conveyance from DMA 

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

site outlet 

                                                

7 
Cross-sectional area of channel (ft2) 

                                                

8 
Wetted perimeter of channel (ft) 

                                                

9 
Manning’s roughness of channel (n) 

                                                

10 
Channel flow velocity (ft/sec)   

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

* (Item 3)^0.5 

                                                

11 
Travel time to outlet (min)  

Tt = Item 6 / (Item 10 * 60) 

                                                

12 
Total time of concentration (min) 

Tc = Item 5 + Item 11 

                                                

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

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

 

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

Compute peak runoff for pre- and post-developed conditions 

Variables 

Pre-developed DA to Project 

Outlet (Use additional forms if 

more than 3 DMA) 

Post-developed DA to Project 

Outlet (Use additional forms if 

more than 3 DMA) 

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

1 
Rainfall Intensity for storm duration equal to time of concentration   

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

                                    

2 
Drainage Area of each DMA (Acres)  

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

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

                                    

3 
Ratio of pervious area to total area 

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

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

                                    

4 
Pervious area infiltration rate (in/hr)  

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

for WQMP 

                                    

5 
Maximum loss rate (in/hr)    

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

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

                                    

6 
Peak Flow from DMA (cfs)   

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

                                    

7 
Time of concentration adjustment factor for other DMA to 

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

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

DMA A
 

n/a             n/a             

DMA B       n/a             n/a       

DMA C
 

            n/a             n/a 

8 
Pre-developed Qp at Tc for DMA A:         

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

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

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

Item 5DMAC)* Item 7DMAA/3] 

9 
Pre-developed Qp at Tc for DMA B:         

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

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

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

Item 5DMAC)* Item 7DMAB/3] 

10 
Pre-developed Qp at Tc for DMA C:         

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

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

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

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

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

11 
 Post-developed Qp at Tc for DMA A: 

       Same as Item 8 for post-developed values 

12 
 Post-developed Qp at Tc for DMA B: 

      Same as Item 9 for post-developed values 

13 
Post-developed Qp at Tc for DMA C: 

       Same as Item 10 for post-developed 

values 

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

needed) 

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

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

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

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

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

▪ Retention and Infiltration (Form 4.3-3)  

▪ Harvested and Use (Form 4.3-4) or  

▪ Biotreatment (Form 4.3-5).  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Refer to Section 5.3.2.1 of the TGD for WQMP  

If Yes, Provide basis: (attach) 

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

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

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

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

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

would result in significantly increased risks of geotechnical hazards. 

If Yes, Provide basis: (attach) 

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

If Yes, Provide basis: (attach) 

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

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

If Yes, Provide basis: (attach) 

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

soil amendments)?                                                                                                                                                                            Yes  No  

If Yes, Provide basis: (attach) 

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

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

See Section 3.5 of the TGD for WQMP and WAP 

If Yes, Provide basis: (attach) 

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

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

below. 

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

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

If no, then proceed to Item 9, below. 

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

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

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

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

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

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

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

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

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

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

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

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

Form 4.3-2  Site Design Hydrologic Source Control BMPs (DA 1) 

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

routing runoff from impervious to pervious areas), excluding 

impervious areas planned for routing to on-lot infiltration 

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

proceed to Item 6 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        
(Use additional forms 

for more BMPs) 

2 
Total impervious area draining to pervious area (ft2)                   

3 
Ratio of pervious area receiving runoff to impervious area                   

4 
Retention volume achieved from impervious area 

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

of 0.5 inches of runoff 

                  

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

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

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

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

proceed to Item 14 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        
(Use additional forms 

for more BMPs) 

7 
Ponding surface area (ft2)                   

8 
Ponding depth (ft)                   

9 
Surface area of amended soil/gravel (ft2)                   

10 
Average depth of amended soil/gravel (ft)                   

11 
Average porosity of amended soil/gravel

                   

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

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

                  

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

14 
Implementation of evapotranspiration BMP (green, 

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

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        
(Use additional forms 

for more BMPs) 

15 
Rooftop area planned for ET BMP (ft2)  

                   

16 
Average wet season ET demand (in/day)   

Use local values, typical ~ 0.1
 

                  

17 
Daily ET demand (ft3/day)   

Item 15 * (Item 16 / 12)
 

                  

18 
Drawdown time (hrs)   

Copy Item 6 in Form 4.2-1
 

                  

19 
Retention Volume (ft3)   

Vretention = Item 17 * (Item 18 / 24)
 

                  

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

21 
Implementation of Street Trees:   Yes       No     

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

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        
(Use additional forms 

for more BMPs) 

22 
Number of Street Trees

                   

23 
Average canopy cover over impervious area (ft2) 

                  

24 
Runoff volume retention from street trees (ft3)  

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

0.05 inches
 

                  

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

 

26 
Implementation of residential rain barrel/cisterns: Yes    

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

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        
(Use additional forms 

for more BMPs) 

27 
Number of rain barrels/cisterns

                   

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

Vretention = Item 27 * 3
 

                  

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

 

30 
Total Retention Volume from Site Design Hydrologic Source Control BMPs:  0  Sum of Items 5, 13, 20, 25 and 29 
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4.3.2 Infiltration BMPs 

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

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

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

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

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

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

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

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

evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.5.1 of the TGD for WQMP) 

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

shall be implemented to the MEP (section 4.1 of the TGD for WQMP).  
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Form 4.3-3  Infiltration LID BMP - including underground BMPs (DA 1) 
1 

Remaining LID DCV not met by site design HSC BMP (ft3):  21,743   Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 

BMP Type  Use columns to the right to compute runoff volume retention 

from proposed infiltration BMP (select BMP from Table 5-4 in TGD for 

WQMP) -  Use additional forms for more BMPs 

DMA A-1 

  BMP Type 

Infiltration basin  

DMA B-1 

  BMP Type 

Infiltration basin 

DMA C-1 

  BMP Type 

Infiltration basin 

2 
Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and 

Appendix D of the TGD for WQMP for minimum requirements for 

assessment methods 

6.5 6.5 6.5 

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

4 

 

4 

 
4 

Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3 1.63 1.63 1.63 

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

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

for WQMP for BMP design details 

2 1 1 

7 
Ponding Depth (ft)  dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 2 1 1 

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

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

the TGD for WQMP 

2,092 27,246 5,082 

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

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

N/A N/A N/A 

10 
Amended soil porosity N/A N/A N/A 

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

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

N/A N/A N/A 

12 
Gravel porosity N/A N/A N/A 

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

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

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

5,036 38,349 7,153 

15 
Underground Retention Volume (ft3)  Volume determined using 

manufacturer’s specifications and calculations 

0 0 0 

16 
Total Retention Volume from LID Infiltration BMPs:  60,633   (Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 278.9%   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 1) 
1 

Remaining LID DCV not met by site design HSC BMP (ft3):  21,743   Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 

BMP Type  Use columns to the right to compute runoff volume retention 

from proposed infiltration BMP (select BMP from Table 5-4 in TGD for 

WQMP) -  Use additional forms for more BMPs 

DMA D-1 

  BMP Type 

Infiltration basin   

DMA E-1 

  BMP Type 

Infiltration basin 

 

 

2 
Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and 

Appendix D of the TGD for WQMP for minimum requirements for 

assessment methods 

6.5 6.5  

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

4 

 
 

4 
Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3 1.63 1.63  

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

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

for WQMP for BMP design details 

2 1  

7 
Ponding Depth (ft)  dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 2 1  

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 

12,930 954  

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

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

N/A N/A  

10 
Amended soil porosity N/A N/A  

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

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

0.50 N/A  

12 
Gravel porosity 0.35 N/A  

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

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

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

9,407 1,820  

15 
Underground Retention Volume (ft3)  Volume determined using 

manufacturer’s specifications and calculations 

0 0  

16 
Total Retention Volume from LID Infiltration BMPs:  60,633   (Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 278.9%   Retention% = Item 16 / Form 4.2-1 Item 7 
18 

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

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

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

for the applicable category of development and repeat all above calculations. 
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4.3.3 Harvest and Use BMP 

Harvest and use BMP may be considered if the full LID DCV cannot be met by maximizing infiltration BMPs. 

Use Form 4.3-4 to compute on-site retention of runoff from proposed harvest and use BMPs.  

Volume retention estimates for harvest and use BMPs are sensitive to the on-site demand for captured 

stormwater. Since irrigation water demand is low in the wet season, when most rainfall events occur in San 

Bernardino County, the volume of water that can be used within a specified drawdown period is relatively low. 

The bottom portion of Form 4.3-4 facilitates the necessary computations to show infeasibility if a minimum 

incremental benefit of 40 percent of the LID DCV would not be achievable with MEP implementation of on-site 

harvest and use of stormwater (Section 5.5.4 of the TGD for WQMP). 

 

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

Remaining LID DCV not met by site design HSC or infiltration BMP (ft3):          

Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 – Form 4.3-3 Item 16 

BMP Type(s)  Compute runoff volume retention from proposed 

harvest and use BMP (Select BMPs from Table 5-4 of the TGD for 

WQMP) -  Use additional forms for more BMPs 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type         

(Use additional forms 

for more BMPs) 

2 
Describe cistern or runoff detention facility 

                  

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

cistern
 

                  

4 
Landscaped area planned for use of harvested stormwater 

(ft2)  

                  

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

Use local values, typical ~ 0.1 in/day 

                  

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

                  

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

                  

8
Retention Volume (ft3) 

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

                  

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

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

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

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

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

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

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

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

WQMP). 

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

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

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

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

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

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

Remaining LID DCV not met by site design HSC, 

infiltration, or harvest and use BMP for potential 

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

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

List pollutants of concern   Copy from Form 2.3-1. 

      

 

2 
Biotreatment BMP Selected  

(Select biotreatment BMP(s) 

necessary to ensure all pollutants of 

concern are addressed through Unit 

Operations and Processes, described 

in Table 5-5 of the TGD for WQMP) 

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

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

 Bioretention with underdrain 

 Planter box with underdrain 

 Constructed wetlands 

Wet extended detention 

 Dry extended detention 

 Vegetated swale 

Vegetated filter strip 

 Proprietary biotreatment 

3 
Volume biotreated in volume based 

biotreatment BMP (ft3):        Form 4.3-

6 Item 15 + Form 4.3-7 Item 13 

4 
Compute remaining LID DCV with 

implementation of volume based biotreatment 

BMP (ft3):          Item 1 – Item 3 

5 
Remaining fraction of LID DCV for 

sizing flow based biotreatment BMP: 

     %  Item 4  / Item 1 

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

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

7 
Metrics for MEP determination:  

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

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

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

minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP. 
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Form 4.3-6 Volume Based Biotreatment (DA 1) –  

Bioretention and Planter Boxes with Underdrains 

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

comparable BMP) 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type         

(Use additional forms 

for more BMPs) 

1 
Pollutants addressed with BMP    List all pollutant of concern that 

will be effectively reduced through specific Unit Operations and 

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

                  

2 
Amended soil infiltration rate Typical ~ 5.0

                   

3 
Amended soil infiltration safety factor Typical ~ 2.0 

                  

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

Item 3 

                  

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

                  

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

for reference to BMP design details 

                  

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

Item 6 

                  

8 
Amended soil surface area (ft2) 

                  

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

reference to BMP design details 

                  

10 
Amended soil porosity, n 

                  

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

to BMP design details 

                  

12 
Gravel porosity, n 

                  

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

                  

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

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

                  

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

Sum of Item 14 for all volume-based BMPs included in this form 
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Form 4.3-7 Volume Based Biotreatment (DA 1) –  

Constructed Wetlands and Extended Detention 

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

or other comparable proprietary BMP. If BMP includes multiple modules  

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

and pollutants treated in each module. 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

(Use additional forms 

 for more BMPs) 

Forebay Basin Forebay Basin 

1 
Pollutants addressed with BMP forebay and basin 

List all pollutant of concern that will be effectively reduced through 

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

for WQMP
 

                        

2 
Bottom width (ft) 

                        

3 
Bottom length (ft) 

                        

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

                        

5 
Side slope (ft/ft)   

                        

6 
Depth of storage (ft)  

                        

7 
Water surface area (ft2)  

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

                        

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

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

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

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

                        

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

            

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

            

11 
Duration of design storm event (hrs)

             

12 
Biotreated Volume (ft3)  

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

            

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

 (Sum of Item 12 for all BMP included in plan) 
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Form 4.3-8 Flow Based Biotreatment (DA 1) 

Biotreatment BMP Type 

Vegetated swale, vegetated filter strip, or other comparable proprietary 

BMP 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type         

(Use additional forms 

for more BMPs) 

1 
Pollutants addressed with BMP 

List all pollutant of concern that will be effectively reduced through 

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

                  

2 
Flow depth for water quality treatment (ft)  

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

design details 

                  

3 
Bed slope (ft/ft)  

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

design details 

                  

4 
Manning's roughness coefficient 

                  

5 
Bottom width (ft)  

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

                  

6 
Side Slope (ft/ft)  

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

design details 

                  

7 
Cross sectional area (ft2)  

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

                  

8 
Water quality flow velocity (ft/sec) 

V =  Form 4.3-5 Item 6 / Item 7 

                  

9 
Hydraulic residence time (min)  

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

BMP design details 

                  

10 
Length of flow based BMP (ft) 

L = Item 8 * Item 9 * 60 

                  

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

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

Complete Form 4.3-9 to demonstrate how on-site LID DCV is met with proposed site design hydrologic source 

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

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

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

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

 

 

 

Form 4.3-9 Conformance Summary and Alternative  

Compliance Volume Estimate (A-1) 
1 

Total LID DCV for the Project A-1 (ft3): 3,933   Copy Item 7 in Form 4.2-1 

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

3 
On-site retention with LID infiltration BMP (ft3): 5,036    Copy Item 16 in Form 4.3-3 

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

5 
On-site biotreatment with volume based biotreatment BMP (ft3): 0     Copy Item 3 in Form 4.3-5 

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

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

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

• Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that 

address all pollutants of concern for the remaining LID DCV:  Yes  No  

If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

4.3--5 Item 6 and Items 2, 3 and 4 are maximized 

▪ On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all 

pollutants of concern for full LID DCV:  Yes   No   
If yes, Form 4.3-1 Items 7 and 8 were both checked yes 

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

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

• Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV 

capture:    

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

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

• An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization 

are more effective when managed in at an off-site facility:    
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and 

regional watershed 
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Form 4.3-9 Conformance Summary and Alternative  

Compliance Volume Estimate (B-1) 
1 

Total LID DCV for the Project B-1 (ft3): 10,712   Copy Item 7 in Form 4.2-1 

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

3 
On-site retention with LID infiltration BMP (ft3): 38,349    Copy Item 16 in Form 4.3-3 

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

5 
On-site biotreatment with volume based biotreatment BMP (ft3): 0     Copy Item 3 in Form 4.3-5 

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

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

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

• Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that 

address all pollutants of concern for the remaining LID DCV:  Yes  No  

If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

4.3--5 Item 6 and Items 2, 3 and 4 are maximized 

▪ On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all 

pollutants of concern for full LID DCV:  Yes   No   
If yes, Form 4.3-1 Items 7 and 8 were both checked yes 

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

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

• Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV 

capture:    

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

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

• An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization 

are more effective when managed in at an off-site facility:    
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and 

regional watershed 
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Form 4.3-9 Conformance Summary and Alternative  

Compliance Volume Estimate (C-1) 
1 

Total LID DCV for the Project C-1 (ft3): 4,060   Copy Item 7 in Form 4.2-1 

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

3 
On-site retention with LID infiltration BMP (ft3): 7,153    Copy Item 16 in Form 4.3-3 

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

5 
On-site biotreatment with volume based biotreatment BMP (ft3): 0     Copy Item 3 in Form 4.3-5 

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

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

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

• Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that 

address all pollutants of concern for the remaining LID DCV:  Yes  No  

If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

4.3--5 Item 6 and Items 2, 3 and 4 are maximized 

▪ On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all 

pollutants of concern for full LID DCV:  Yes   No   
If yes, Form 4.3-1 Items 7 and 8 were both checked yes 

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

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

• Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV 

capture:    

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

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

• An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization 

are more effective when managed in at an off-site facility:    
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and 

regional watershed 
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Form 4.3-9 Conformance Summary and Alternative  

Compliance Volume Estimate (D-1) 
1 

Total LID DCV for the Project D-1 (ft3): 1,614   Copy Item 7 in Form 4.2-1 

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

3 
On-site retention with LID infiltration BMP (ft3): 8,275    Copy Item 16 in Form 4.3-3 

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

5 
On-site biotreatment with volume based biotreatment BMP (ft3): 0     Copy Item 3 in Form 4.3-5 

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

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

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

• Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that 

address all pollutants of concern for the remaining LID DCV:  Yes  No  

If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

4.3--5 Item 6 and Items 2, 3 and 4 are maximized 

▪ On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all 

pollutants of concern for full LID DCV:  Yes   No   
If yes, Form 4.3-1 Items 7 and 8 were both checked yes 

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

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

• Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV 

capture:    

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

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

• An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization 

are more effective when managed in at an off-site facility:    
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and 

regional watershed 
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Form 4.3-9 Conformance Summary and Alternative  

Compliance Volume Estimate (E-1) 
1 

Total LID DCV for the Project E-1 (ft3): 746   Copy Item 7 in Form 4.2-1 

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

3 
On-site retention with LID infiltration BMP (ft3): 1,820    Copy Item 16 in Form 4.3-3 

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

5 
On-site biotreatment with volume based biotreatment BMP (ft3): 0     Copy Item 3 in Form 4.3-5 

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

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

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

• Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that 

address all pollutants of concern for the remaining LID DCV:  Yes  No  

If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

4.3--5 Item 6 and Items 2, 3 and 4 are maximized 

▪ On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all 

pollutants of concern for full LID DCV:  Yes   No   
If yes, Form 4.3-1 Items 7 and 8 were both checked yes 

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

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

• Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV 

capture:    

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

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

• An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization 

are more effective when managed in at an off-site facility:    
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and 

regional watershed 
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4.3.6 Hydromodification Control BMP 

Use Form 4.3-10 to compute the remaining runoff volume retention, after LID BMP are implemented, needed to 

address HCOC, and the increase in time of concentration and decrease in peak runoff necessary to meet targets 

for protection of waterbodies with a potential HCOC. Describe hydromodification control BMP that address 

HCOC, which may include off-site BMP and/or in-stream controls. Section 5.6 of the TGD for WQMP provides 

additional details on selection and evaluation of hydromodification control BMP. 

 

 

Form 4.3-10 Hydromodification Control BMPs (DA 1) 

1 
Volume reduction needed for HCOC 

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

 

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

harvest and use LID BMP (ft3):         Sum of Form 4.3-9 Items 2, 3, and 4 Evaluate 

option to increase implementation of on-site retention in Forms 4.3-2, 4.3-3, and 4.3-4 in 

excess of LID DCV toward achieving HCOC volume reduction
 

3 
Remaining volume for HCOC 

volume capture (ft3):        Item 1 – 

Item 2 

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

(ft3):         Existing downstream BMP may be used to demonstrate additional volume capture (if 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

retention BMPs   

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

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

during a 2-yr storm event) 

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

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

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

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

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

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

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

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

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

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

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

receiving waters; 

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

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

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

 

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

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

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

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

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

be attached to the WQMP.  

Form 5-1 BMP Inspection and Maintenance 

(use additional forms as necessary) 

BMP Responsible Party(s) 
Inspection/ Maintenance 

Activities Required 

Minimum Frequency 

of Activities 

Education 

of 

Property 

Owners 

City of Colton 

City of Colton will provide employees with 

educational materials regarding downstream 

water quality 

Continuous 

Activity 

Restrictio

ns 

City of Colton 

City of Colton will provide a list of activity 

restrictions to employees and contractors upon 

start date and annually therafter. If violations 

occur, the Owner will record events and notify 

employees, contractors, etc. 

Continuous 

Landscape 

Managem

ent 

City of Colton 

Manage landscaping in accordance with the 

County Administrative Design Guidelines, with 

the State of California Conservation in 

Landscaping Act of 1990 Model Water Efficient 

Landscape Ordinance), with management 

guidelines for use of fertilizers and pesticides 

Monthly 

BMP 

Maintena

nce 

City of Colton This Matrix is "BMP Maintenance" guideline.       

Litter/ 

Debris 

Program 

City of Colton 

Inspection of trash in paved and unpaved areas, 

and noting trash disposal violations 

byemployees, contractors, etc. If violations 

occur, employees, contractors, etc. will be 

notified by , and further education will be 

Daily 
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provided. 

Employee 

Training 
City of Colton 

City of Colton will provide all employees with 

educational materials regarding storm water 

quality and the WQMP. Staff meetings will be 

held if necessar 

Upon initial hiring 

and orientation of 

employees and 

contractors, and 

annually 

thereafter. 

Catch 

Basin 

Inspection 

Program 

City of Colton 
Inspect and clean to clean debris and silt in 

bottom of catch basins, inlets and pipes. 

Once every three 

months; once 

within five days 

prior to October 

1st (beginning of 

rainy season); and 

after every storm 

event. 

Street 

Sweeping 

Private 

Street and 

Parking 

Lots 

City of Colton 

Drive aisles and parking areas (paving) will be 

swept or cleaned with a leaf blower to remove 

settled dust, debris, trash, etc. It is prohibited to 

sweep or blow debris into the street. 

 

Sweeping every 

two weeks at a 

minimum, and 

once within five 

days prior to 

October 1st. 
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Section 6 WQMP Attachments 
 

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

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

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

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

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

accurately. 

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

6.4 Other Supporting Documentation 
▪ BMP Educational Materials 

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

 

▪ Project location 

▪ Site boundary 

▪ Land uses and land covers, as applicable 

▪ Suitability/feasibility constraints 

▪ Structural Source Control BMP locations 

▪ Site Design Hydrologic Source Control BMP locations 

▪ LID BMP details 

▪ Drainage delineations and flow information 

▪ Drainage connections 
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3.1  INFILTRATION BASIN 
 

 

Description 
 

An  Infiltration  Basin  is  a  flat  earthen  basin 

designed  to capture  the design capture volume, 

VBMP.  The  stormwater  infiltrates  through  the 

bottom of the basin into the underlying soil over 

a  72  hour  drawdown  period.  Flows  exceeding 

VBMP  must  discharge  to  a  downstream 

conveyance  system.  Trash  and  sediment 

accumulate  within  the  forebay  as  stormwater 

passes  into  the  basin.    Infiltration  basins  are 

highly  effective  in  removing  all  targeted 

pollutants from stormwater runoff.  

See Appendix A, and Appendix C, Section 1 of Basin Guidelines, for additional requirements. 

Siting Considerations 
The use of infiltration basins may be restricted by concerns over ground water contamination, 

soil permeability, and clogging at the site. See the applicable WQMP for any specific feasibility 

considerations for using  infiltration BMPs. Where this BMP  is being used, the soil beneath the 

basin must  be  thoroughly  evaluated  in  a  geotechnical  report  since  the  underlying  soils  are 

critical to the basin’s long term performance. To protect the basin from erosion, the sides and 

bottom of the basin must be vegetated, preferably with native or low water use plant species. 

In addition, these basins may not be appropriate for the following site conditions:  

 Industrial sites or locations where spills of toxic materials may occur 

 Sites with very low soil infiltration rates 

 Sites with   high groundwater tables or excessively high soil  infiltration rates, where 

pollutants can affect ground water quality 

 Sites with unstabilized soil or construction activity upstream 

 On steeply sloping terrain 

 Infiltration  basins  located  in  a  fill  condition  should  refer  to  Appendix  A  of  this 

Handbook for details on special requirements/restrictions 

Type of BMP  LID ‐ Infiltration

Treatment Mechanisms  Infiltration, Evapotranspiration (when vegetated), Evaporation, and 

Sedimentation 

Maximum Treatment Area  50 acres

Other Names  Bioinfiltration Basin

Figure 1 – Infiltration Basin 
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Setbacks  
 

Always  consult  your  geotechnical  engineer  for  site  specific  recommendations  regarding 

setbacks  for  infiltration  trenches.    Recommended  setbacks  are  needed  to  protect  buildings, 

existing trees, walls, onsite or nearby wells, streams, and tanks.  Setbacks should be considered 

early in the design process since they can affect where infiltration facilities may be placed and 

how  deep  they  are  allowed  to  be.    For  instance,  depth  setbacks  can  dictate  fairly  shallow 

facilities  that will have a  larger  footprint  and,  in  some  cases, may make  an  infiltration basin 

infeasible.  In that instance, another BMP must be selected.  

 
Infiltration basins typically must be set back: 

 10 feet from the historic high groundwater (measured vertically from the bottom of the 
basin, as shown in Figure 2) 

 5 feet from bedrock or impermeable surface layer (measured vertically from the bottom 
of the basin, as shown in Figure 2) 

 From all existing mature tree drip lines as indicated in Figure 2 (to protect their root 
structure) 

 100 feet horizontally from wells, tanks or springs 

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

other  setbacks  shall  be  in  accordance  with  applicable  standards  of  the  District’s  Basin 

Guidelines (Appendix C). 

 
 

Figure 2 – Setback Requirements 
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Forebay 
 
A concrete forebay shall be provided to reduce sediment clogging and to reduce erosion.  The 

forebay shall have a design volume of at  least 0.5% VBMP and a minimum 1 foot high concrete 

splashwall / berm.   Full height notch‐type weir(s), offset  from the  line of  flow  from the basin 

inlet  to prevent short circuiting, shall be used  to outlet  the  forebay.    It  is recommended  that 

two weirs be used and that they be located on opposite sides of the forebay (see Figure 2).  

 

Overflow 
 
Flows exceeding VBMP must discharge to an acceptable downstream conveyance system. Where 

an adequate outlet  is present, an overflow structure may be used. Where an embankment  is 

present, an emergency spillway may be used instead. Overflows must be placed just above the 

design water surface for VBMP and be near the outlet of the system. The overflow structure shall 

be  similar  to  the District’s  Standard Drawing CB 110. Additional details may be  found  in  the 

District’s Basin Guidelines (Appendix C). 

 
   

Figure 3 – Infiltration Basin 
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Landscaping Requirements  
Basin  vegetation  provides  erosion  protection,  improves  sediment  removal  and  assists  in 

allowing  infiltration  to occur.   The basin  surface and  side  slopes  shall be planted with native 

grasses.  Proper landscape management is also required to ensure that the vegetation does not 

contribute to water pollution through pesticides, herbicides, or fertilizers.  Landscaping shall be 

in  accordance  with  County  of  Riverside  Ordinance  859  and  the  District’s  Basin  Guidelines 

(Appendix C), or other guidelines issued by the Engineering Authority. 
 

Maintenance  
Normal maintenance of an  infiltration basin  includes  the maintenance of  landscaping, debris 

and  trash  removal  from  the  surface  of  the  basin,  and  tending  to  problems  associated with 

standing water  (vectors, odors, etc.). Significant ponding, especially more than 72 hours after 

an event, may  indicate that  the basin surface  is no  longer providing sufficient  infiltration and 

requires aeration. See the District’s Basin Guidelines (Appendix C) for additional requirements 

(i.e., fencing, maintenance access, etc.). 

Table 1 ‐ Inspection and Maintenance 
 

Schedule  Inspection and Maintenance Activity 

Ongoing including just 
before annual storm 
seasons and following 
rainfall events. 

 Maintain vegetation as needed. Use of fertilizers, pesticides and herbicides should 
be strenuously avoided to ensure they don’t contribute to water pollution. If 
appropriate native plant selections and other IPM methods are used, such products 
shouldn’t be needed. If such projects are used,  

o Products shall be applied in accordance with their labeling, especially 
in relation to application to water, and in areas subjected to flooding. 

o Fertilizers should not be applied within 15 days before, after, or 
during the rain season. 

 Remove debris and litter from the entire basin to minimize clogging and improve 
aesthetics. 

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

 Check for erosion and sediment laden areas in the basin. Repair as needed. Clean 
forebay if needed. 

 Revegetate side slopes where needed. 

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

 Inspection of hydraulic and structural facilities. Examine the inlet for blockage, the 
embankment and spillway integrity, as well as damage to any structural element. 

 Check for erosion, slumping and overgrowth. Repair as needed. 

 Check basin depth for sediment build up and reduced total capacity. Scrape bottom 
as needed and remove sediment. Restore to original cross‐section and infiltration 
rate. Replant basin vegetation. 

 Verify the basin bottom is allowing acceptable infiltration. Use a disc or other 
method to aerate basin bottom only if there is actual significant loss of infiltrative 
capacity, rather than on a routine basis1. 

 No water should be present 72 hours after an event. No long term standing water 
should be present at all. No algae formation should be visible.  Correct problem as 
needed. 

1. CA Stormwater BMP Handbook for New Development and Significant Redevelopment
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Table 2 ‐ Design and Sizing Criteria for Infiltration Basins 

Note:  The  information  contained  in  this  BMP  Factsheet  is  intended  to  be  a  summary  of  design 

considerations and requirements.  Additional information which applies to all detention basins may 

be  found  in  the District’s Basin Guidelines  (Appendix C).    In addition,  information herein may be 

superseded by other guidelines issued by the co‐permittee.   

 

INFILTRATION BASIN SIZING PROCEDURE 
 
1. Find the Design Volume, VBMP.   

a) Enter the Tributary Area, AT.  

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

2. Determine the Maximum Depth. 

a) Enter  the  infiltration  rate.    The  infiltration  rate  shall  be  established  as  described  in 
Appendix A: “Infiltration Testing”. 

b) Enter the design Factor of Safety from Table 1 in Appendix A: “Infiltration Testing”. 

c) The spreadsheet will determine D1, the maximum allowable depth of the basin based on 
the infiltration rate along with the maximum drawdown time (72 hours) and the Factor 
of Safety. 

    D1 =   [(t) x (I)] / 12s 
 

Where    I = site infiltration rate (in/hr) 
              s = safety factor 
             t = drawdown time (maximum 72 hours) 

Design Parameter  Infiltration Basin 
Design Volume  VBMP 

Forebay Volume  0.5% VBMP 

Drawdown time (maximum)  72 hours 

Maximum tributary area  50 acres 2 

Minimum infiltration rate 

Must be sufficient to drain the basin within the 
required Drawdown time over the life of the BMP. 
The WQMP may include specific requirements for 

minimum tested infiltration rates. 

Maximum Depth   5 feet 

Spillway erosion control  Energy dissipators to reduce velocities1

Basin Slope  0% 

Freeboard (minimum)  1 foot 1 

Historic High Groundwater Setback (max)  10 feet 

Bedrock/impermeable layer setback (max)  5 feet 

Tree setbacks  Mature tree drip line must not overhang the basin 

Set back from wells, tanks or springs  100 feet 

Set back from foundations  As recommended in Geotechnical Report 
1.      Ventura County’s Technical Guidance Manual for Stormwater Quality Control Measures
2. CA Stormwater BMP Handbook for New Development and Significant Redevelopment 
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d) Enter the depth of freeboard. 

e) Enter  the depth  to  the historic high groundwater  level measured  from  the  top of  the 
basin. 

f) Enter the depth to the top of bedrock or other  impermeable  layer measured from the 
finished grade. 

g) The spreadsheet will determine D2, the total basin depth (including freeboard,  if used) 
of  the basin, based on  restrictions  to  the depth by groundwater and an  impermeable 
layer.   

      D2 = Depth to groundwater – (10 + freeboard) (ft);    
        or 
      D2 = Depth to impermeable layer – (5 + freeboard) (ft) 

Whichever is least. 
 

h) The spreadsheet will determine the maximum allowable effective depth of basin, DMAX, 
based on the smallest value between D1 and D2. DMAX  is the maximum depth of water 
only and does not include freeboard. DMAX shall not exceed 5 feet. 

 
3. Basin Geometry 
 

a) Enter the basin side slopes, z (no steeper than 4:1). 

b) Enter the proposed basin depth, dB excluding freeboard. 

c) The spreadsheet will determine the minimum required surface area of the basin:  
 
      As = VBMP / dB 
 

Where    As    = minimum area required (ft2) 
                    VBMP = volume of the infiltration basin (ft3) 
               dB= proposed depth not to exceed maximum allowable depth, DMAX (ft)   
 

d) Enter the proposed bottom surface area. This area shall not be  less than the minimum 
required surface area. 

 
4. Forebay  

A concrete forebay with a design volume of at  least 0.5% VBMP and a minimum 1 foot high 
concrete splashwall shall be provided.  Full‐height rectangular weir(s) shall be used to outlet 
the  forebay.    The weir(s) must be offset  from  the  line of  flow  from  the basin  inlet.  It  is 
recommended  that  two weirs be used and  that  they be  located on opposite  sides of  the 
forebay (see Figure 2).  

 
a) The spreadsheet will determine the minimum required forebay volume based on 0.5% 

VBMP.   

b) Enter the proposed depth of the forebay berm/splashwall (1foot minimum).   

c) The spreadsheet will determine the minimum required forebay surface area. 

d) Enter the width of rectangular weir to be used (minimum 1.5 inches). Weir width should 
be established based on a 5 minute drawdown time. 
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Reservoir Layer Considerations 
Even with proper maintenance, sediment will begin to clog the soil below the permeable 
pavement. Since the soil cannot be scarified or replaced, this will result in slower 
infiltration rates over the life of the permeable pavement. Therefore, the reservoir layer is 
limited to a maximum of 12 inches in depth to ensure that over the life of the BMP, the 
reservoir layer will drain in an adequate time.  

Note: All permeable pavement BMP installations (not including Permeable Pavement as a 
source control BMP i.e. a self-retaining area) must be tested by the geotechnical engineer 
to ensure that the soils drain at a minimum allowable rate to ensure drainage.. See the 
Infiltration Testing Section of this manual for specific details for the required testing and 
applied factors of safety.  
 
 
Sloping Permeable Pavement 
 
Ideally permeable pavement would be level, however most sites will have a mild slope. If 
the tributary drainage area is too steep, the water may be flowing too fast when it 
approaches the permeable pavement, which may cause water to pass over the pavement 
instead of percolating and entering the reservoir layer. If the maximum slopes shown in 
Table 1 are complied with, it should address these concerns. 
 

Table 1: Design Parameters for Permeable Pavement 

 
Regardless of the slope of the pavement surface design, the bottom of the reservoir layers 
shall be flat and level as shown in Figure 3. The design shown ensures that the water 
quality volume will be contained in the reservoir layer. A terraced design utilizing non-
permeable check dams may be a useful option when the depth of gravel becomes too 
great as shown in Figure 3.  
 

   
           

 

Design Parameter Permeable Pavement 
Maximum slope of permeable pavement 3% 
Maximum contributing area slope 5% 

Figure 3: Sloped Cross Sections for Permeable Pavement 
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Figure 4: Permeable Pavement with Non-permeable Check Dams 

 
In Figure 4, the bottom of the gravel reservoir layer is incorrectly sloped parallel to the 
pavement surface. Water would only be allowed to pond up to the lowest point of the 
BMP. Additional flows would simply discharge from the pavement. Since only a portion of 
the gravel layer can store water, this design would result in insufficient capacity. This is not 
acceptable. 

 
Figure 5: Incorrect Sloping of Permeable Pavement 

 
To assure that the subgrade will empty within the 24 hour drawdown time, it is important 
that the maximum depth of 12 inches for the reservoir layer discussed in the design 
procedure is not exceeded. The value should be measured from the lowest elevation of 
the slope (Figure 4).  

 
Minimum Surface Area 
The minimum surface area required, AS, is calculated by dividing the water quality volume, 
VBMP, by the depth of water stored in the reservoir layer.  The depth of water is found by 
multiplying the void ratio of the reservoir aggregate by the depth of the layer, bTH. The 
void ratio of the reservoir aggregate is typically 40%; the maximum reservoir layer depth is 
12”.  
 
Sediment Control 
A pretreatment BMP should be used for sediment control. This pretreatment BMP will 
reduce the amount of sediment that enters the system and reduce clogging. The 
pretreatment BMP will also help to spread runoff flows, which allows the system to 
infiltrate more evenly. The pretreatment BMP must discharge to the surface of the 
pavement and not the subgrade. Grass swales may also be used as part of a treatment 
train with permeable pavements.  

VBMP 
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Liners and Filter Fabric 
Always consult your geotechnical engineer for site specific recommendations regarding 
liners and filter fabrics. Filter fabric may be used around the edges of the permeable 
pavement; this will help keep fine sediments from entering the system. Unless 
recommended for the site, impermeable liners are not to be used below the subdrain 
gravel layer.  
 
Overflow 
An overflow route is needed in the permeable pavement design to bypass storm flows 
larger than the VBMP or in the event of clogging. Overflow systems must connect to an 
acceptable discharge point such as a downstream conveyance system.  
 
Roof Runoff 
Permeable pavement can be used to treat roof runoff. However, the runoff cannot be 
discharged beneath the surface of the pavement directly into the subgrade, as shown in 
Figure 6. Instead the pipe should empty on the surface of the permeable pavement as 
shown in Figure 7. A filter on the drainpipe should be used to help reduce the amount of 
sediment that enters the permeable pavement. 

 
Figure 6: Incorrect Roof Drainage 

             
Figure 7: Correct Roof Runoff Drainage 
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Infiltration 
Refer to the Infiltration Testing Section (Appendix A) in this manual for recommendations 
on testing for this BMP.  
 
Pavement Section 
The cross section necessary for 
infiltration design of permeable 
pavement includes:  

• The thickness of the layers of 
permeable pavement, sand and 
bedding layers depends on 
whether it is permeable modular 
block or pervious pavement. A 
licensed geotechnical or civil engineer is 
required to determine the thickness of these 
upper layers appropriate for the pavement type and expected traffic loads.  

• A 12” maximum reservoir layer consisting of AASHTO #57 gravel vibrated in place 
or equivalent with a minimum of 40% void ratio.  

   
Inspection and Maintenance Schedule –Modular Block 
 

Schedule Activity 

Ongoing 
• Keep adjacent landscape areas maintained. Remove 

clippings from landscape maintenance activities. 
• Remove trash and debris 

Utility Trenching and 
other pavement repairs 

• Remove and reset modular blocks, structural section and 
reservoir layer as needed. Replace damaged blocks in-kind.  

• Do not pave repaired areas with impermeable surfaces. 
After storm events • Inspect areas for ponding 
2-3 times per year • Sweep to reduce the chance of clogging 

As needed • Sand between pavers may need to be replaced if infiltration 
capacity is lost   

 
  

Figure 8: Infiltration Cross Section
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Inspection and Maintenance Schedule –Pervious Concrete/Asphalt 
 

Schedule Activity 

Ongoing 
• Keep adjacent landscape areas maintained. Remove clippings 

from landscape maintenance activities. 
• Remove trash and debris 

Utility Trenching other 
pavement repairs 

• Replace structural section and reservoir layer in kind.  
• Re-pave using pervious concrete/asphalt. Do not pave repaired 

areas with impermeable surfaces. 
After storm events • Inspect areas for ponding 

2-3 times per year • Vacuum the permeable pavement to reduce the chance of 
clogging 

As needed • Remove and replace damaged or destroyed permeable 
pavement 

 
Design Procedure Permeable Pavement 
 

1. Enter the Tributary Area, AT. 
 

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

3. Enter the reservoir layer depth, bTH for the proposed permeable pavement. The 
reservoir layer maximum depth is 12 inches. 
 

4. Calculate the Minimum Surface Area, AS, required.  
 

Where, the porosity of the gravel in the reservoir layer is assumed to be 40%. 
 

5. Enter the proposed surface area and ensure that this is equal to or greater than the 
minimum surface area required.  
 

6. Enter the dimensions, per the geotechnical engineer’s recommendations, for the 
pavement cross section. The cross section includes a pavement layer, usually a 
sand layer and a permeable bedding layer. Then add this to the maximum 
thickness of the reservoir layer to find the total thickness of the BMP.  
 

7. Enter the slope of the top of the permeable pavement. The maximum slope is 3%. 
 

8. Enter whether sediment control was provided. 
 

9. Enter whether the geotechnical approach is attached. 
 

A (ft) = V (ft )(0.4 × b (in)) 12(in ft⁄ )⁄  
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10. Describe the surfaces surrounding the permeable pavement. It is preferred that a 
vegetation buffer is used around the permeable pavement.  

11. Check to ensure that vertical setbacks are met. There should be a minimum of 10 
feet between the bottom of the BMP and the top of the high groundwater table, 
and a minimum of 5 feet between the reservoir layer the top of the impermeable 
layer.  
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 XIV-21 May 19, 2011 

XIV.3. Infiltration BMP Fact Sheets (INF) 

INF-1: Infiltration Basin Fact Sheet 

An infiltration basin consists of an earthen basin constructed in naturally pervious soils (Type A 

or B soils) with a flat bottom. An energy dissipating inlet must be provided, along with an 

emergency spillway to control excess flows.  An optional relief underdrain may be provided to 

drain the basin if standing water conditions occur.  A forebay settling basin or separate 

treatment control measure must be provided as pretreatment.  An infiltration basin retains the 

stormwater quality design volume in the basin and allows the retained runoff to percolate into 

the underlying soils in 72 hours or less.  The bottom of an infiltration basin is typically 

vegetated with dryland grasses or irrigated turf grass; however other types of vegetation are 

permissible if they can survive periodic inundation and long inter-event dry periods.  

Feasibility Screening Considerations 

 Infiltration bains shall pass infeasibility screening criteria to be considered for use 

 Infiltration basins pose a potential risk of groundwater 
contamination if underlying soils have very high 
permeability and low pollutant assimilation capacity; 
pretreatment should always be provided. 

 Evaporation tends to be minor, therefore increases in 
infiltration compared to natural conditions may result. 

 The potential for groundwater mounding should be 
evaluated if depth to seasonally high groundwater 
(unmounded) is less than 15 feet. 

Opportunity Criteria 

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

 Typically need 2-5 percent of drainage area available for 
infiltration. 

 Space available for pretreatment (biotreatment or treatment 
control BMP as described below). 

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

 Infiltration is into native soil, or 

 The depth of engineered fill is ≤ 5 feet from the bottom of the facility to native material and 
infiltration into fill is approved by a geotechnical professional.  

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

OC-Specific Design Criteria and Considerations 

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

 

Infiltration Basin  

Source: Pennsylvania Stormwater 

BMP Manual 

Also known as: 

 Recharge basins 

 Infiltration pond 
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utilities, roadways, etc.)  

□  
For facilities with tributary area less than 5 acres, minimum separation to mounded seasonally 
high groundwater of 5 feet shall be observed. 

□  
For facilities with tributary area greater than 5 acres, minimum separation to mounded 
seasonally high groundwater of 10 feet shall be observed. 

□  

Minimum pretreatment (settling forebay or separate BMP) should be provided upstream of the 
infiltration basin, and water bypassing pretreatment should not be directed to the infiltration 
basin.  

□  
If a settling forebay is used, forebay should have a volume equal to 25% of facility volume and 
have a minimum length to width ratio of 2:1  

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

□  Side-slopes should be no steeper than 3H:1V. 

□  
Design infiltration rate should be determined consistent with guidance contained in Appendix 
VII. 

□  Energy dissipators should be provided at inlet and outlet to prevent erosion.  

□  An overflow device must be provided if basin is on-line.  

□  
A minimum freeboard of one foot should be provided above the overflow device (for an on-line 
basin) or the outlet (for an off-line basin).  

□  Infiltration basin bottom must be as flat as possible.  

□  Basin length to width ratio should be a minimum of 2:1 L:W.  

Simple Sizing Method for Infiltration Basins 

If the Simple DCV Sizing Method is used to size an infiltration basin, the user calculates the DCV and 
designs the BMP geometry required to draw down the DCV in 48 hours. The sizing steps are as follows: 

Step 1: Determine Infiltration Basin DCV 

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

III.3.1. 

Step 2: Determine the 48-hour Depth 

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

d48 = KDESIGN × 4  

Where: 

d48 = basin 48-hour drawdown depth, ft 

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

This is the maximum depth of the basin below the overflow device to achieve drawdown in 48 hours.  

Step 3: Calculate the Required Infiltrating Area 

The required infiltrating area (i.e. basin area at mid ponding depth) can be calculated using the following 
equation: 

A = DCV / (dP) 
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Where:  

A = required basin infiltrating area, sq-ft (assumed to be the basin area at mid-ponding depth) 

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

dP = ponding depth, ft (should be equal to or less than d48) 

Capture Efficiency Method for Infiltration Basins  

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

III.3.2) to determine the fraction of the DCV that must be provided to manage 80 percent of average 

annual runoff volume. This method accounts for drawdown time different than 48 hours.  

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

DD = (dP / KDESIGN) × 12 

Where: 

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

dP = ponding depth below overflow device, ft  

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

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

Use the Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs (Appendix III.3.2) to 

calculate the fraction of the DCV the basin must hold to achieve 80 percent capture of average annual 
stormwater runoff volume based on the basin drawdown time calculated above. 

Step 3: Determine the Basin Infiltrating Area Needed 

The required infiltrating area (i.e. basin bottom) can be calculated using the following equation: 

A = DCV/ ((dP) 

Where:  

A = required basin infiltrating area, sq-ft (assumed to be the basin area at mid-ponding depth) 

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

dP = ponding depth, ft  

If the area required is greater than the selected basin area, adjust surface area or adjust ponding depth 
and recalculate required area until the required area is achieved.  

  

Configuration for Use in a Treatment Train 

 Infiltration basins may be preceeded in a treatment train by HSCs in the drainage area, which 
would reduce the required design volume of the basins.   

 Infiltration basins must be preceeded by some form of pretreatment, which may be biotreatment 
or a treatment control BMP; if an approved biotreatment BMP is used as pretreatment, the 
overflow from the infiltration basin may be considered “biotreated” for the purposes of meeting the 
LID requirements. 

 The overflow or bypass from an infiltration basin can be routed to a downstream biotreatment 
BMP and/or a treatment control BMP if additional control is required to achieve LID or treatment 
control requirements. 
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Additional References for Design Guidance 

 CASQA BMP Handbook for New and Redevelopment: 
http://www.cabmphandbooks.com/Documents/Development/TC-11.pdf 

 SMC LID Manual (pp 139): 
http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalL
ID_Manual_FINAL_040910.pdf 

 Los Angeles County Stormwater BMP Design and Maintenance Manual, Chapter 6: 
http://dpw.lacounty.gov/DES/design_manuals/StormwaterBMPDesignandMaintenance.pdf 

 City of Portland Stormwater Management Manual (Basin, page 2-57) 
http://www.portlandonline.com/bes/index.cfm?c=47954&a=202883 

 San Diego County LID Handbook Appendix 4 (Factsheet 2):  
http://www.sdcounty.ca.gov/dplu/docs/LID-Appendices.pdf  

http://www.cabmphandbooks.com/Documents/Development/TC-11.pdf
http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalLID_Manual_FINAL_040910.pdf
http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalLID_Manual_FINAL_040910.pdf
http://dpw.lacounty.gov/DES/design_manuals/StormwaterBMPDesignandMaintenance.pdf
http://www.portlandonline.com/bes/index.cfm?c=47954&a=202883
http://www.sdcounty.ca.gov/dplu/docs/LID-Appendices.pdf
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INF-6: Permeable Pavement (concrete, asphalt, and pavers) 

Permeable pavements contain small voids that allow water to 

pass through to a gravel base. They come in a variety of 

forms; they may be a modular paving system (concrete 

pavers, grass-pave, or gravel-pave) or poured in place 

pavement (porous concrete, permeable asphalt). All 

permeable pavements treat stormwater and remove 

sediments and metals to some degree within the pavement 

pore space and gravel base. While conventional pavement 

result in increased rates and volumes of surface runoff, 

properly constructed and maintained porous pavements, 

allow stormwater to percolate through the pavement and 

enter the soil below. This facilitates groundwater recharge 

while providing the structural and functional features 

needed for the roadway, parking lot, or sidewalk. The paving 

surface, subgrade, and installation requirements of 

permeable pavements are more complex than those for 

conventional asphalt or concrete surfaces. For porous 

pavements to function properly over an expected life span of 

15 to 20 years, they must be properly sited and carefully designed and installed, as well as 

periodically maintained. Failure to protect paved areas from construction-related sediment 

loads can result in their premature clogging and failure. 

Feasibility Screening Considerations 

 Permeable pavement shall pass infiltration infeasibility screening to be considered for use.  

 Permeable pavements pose a potential risk of groundwater contamination; they may not provide 
significant attenuation of stormwater pollutants if underlying soils have high permeability.  

Opportunity Criteria 

 Permeable pavement areas can be applied to individual lot driveways, walkways, parking lots, 
low-traffic roads, high-traffic (with low speeds) roads/lots, golf cart paths, within road right-of-
ways, and in parks and along open space edges. Impervious surfaces draining to the BMP are 
limited to surfaces immediately adjacent to the permeable pavement, rooftop runoff, and other 
nearby surfaces that do not contain significant sediment loads. 

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

 Infiltration is into native soil, or depth of engineered fill is ≤ 5 feet from the bottom of the facility to 
native material and infiltration into fill is approved by a geotechnical professional.  

OC-Specific Design Criteria and Considerations 

□  

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

□  Minimum separation to mounded seasonally high groundwater of 5 feet shall be observed. 

 

Permeable Pavement  

Source: Geosyntec Consultants 

Also known as: 

 Pervious pavement 

 Porous concrete 

 Pavers 

 Permeable asphalt 
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□  
A biotreatment BMP should be provided for all runoff from off-site sources that are not directly 
adjacent to the permeable pavement, with the exception of rooftops. 

□  

Permeable pavement should not be used for drainage areas with high sediment production 
potential (e.g., landscape areas) unless preceded by full treatment control with a BMP effective 
for sediment removal 

□  
All aggregate used to construct permeable pavement shall be thoroughly washed before being 
delivered to the construction site. 

□  
The top or wearing layer course (permeable pavement course) should consist of asphalt or 
concrete with greater than normal percentage of voids, or paving stones.  

□  

A layer of washed fine aggregate (e.g., No. 8) just under the permeable pavement course may 
be installed to provide a level surface for installing the permeable pavement and also acts as a 
filter to trap particles and help prevent the reservoir layer from clogging.  This layer can also act 
as interstitial media between pavers. 

□  

Below this layer, the bedding and filter course course should be 1.5 to 3 inches deep and may 
be underlain by choking stone to prevent the smaller sized aggregate from migrating into the 
large aggregate base layer.  

□  
The bedding, filter, and choke stone layers, as applicable, are referred to collectively as the 
bedding and filter course. 

□  

The aggregate reservoir layer should be designed to function as a support layer as well as a 
reservoir layer the reservoir layer should be washed, open-graded No. 57 aggregate without any 
fine sands. 

□  

The type of pedestrian traffic should be considered when determining which type of permeable 
pavement to use in particular locations (e.g., pavers may not be a good option for locations 
where people wearing high heels will be walking). 

□  
An overflow device is required in the form of perimeter control or overflow pipes. This should 
generally be set at an elevation to prevent ponding of water into the bedding and filter course. 

 
 

Figure XIV.1: Schematic Diagram of Permeable Pavement without Underdrains 
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Simple Sizing Method for Permeable Pavement 

Permeable pavement that manages only direct rainfall and runoff from adjacent impermeable surfaces 
less than 50 percent the size of the permeable pavement are are not required to conduct sizing 
calculations. These areas are assumed to be self-retaining for the purpose of drainage planning.For 
permeable pavement with larger tributary area ratios, sizing calculations must be performed.  

 

If the Simple Design Capture Volume Sizing Method described in Appendix III.3.1 is used to size 

permeable pavement, the user calculates the DCV, designs the geometry required to draw down the DCV 
in 48 hours, then determines the area that is needed for the BMP. The area of the porous pavement itself 
as well as the area of the tributary areas should be considered in calculating the DCV. The sizing steps 
are as follows: 

Step 1: Determine Permeable Pavement DCV 

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

III.3.1. 

Step 2: Determine the 48-hour Effective Depth 

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

d48 = KDESIGN × 48 hours × 1 ft/12 inches 

Where: 

d48 = pavement effective 48-hour drawdown depth, ft 

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

This is the maximum effective depth of water storage in the aggregate reservoir to achieve drawdown in 
48 hours.   

Step 3: Determine the Aggregate Reservoir Depth 

The depth of water stored in the gravel reservoir should be equal or less than d48. Determine the reservoir 
depth such that: 

d48 ≥ (nR × dR) 

Where: 

d48 = trench effective 48-hour depth, ft (from Step 2) 

nR = porosity of aggregate reservoir fill; 0.35 may be assumed where other information is not 
available 

dR = depth of trench fill, ft 

Step 4: Calculate the Required Infiltrating Area 

The required infiltrating area can be calculated using the following equation: 

A = DCV / (nR × dR) 

Where:  

A = required footprint area, sq-ft  

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

nR = porosity of trench fill; 0.35 may be assumed where other information is not available 

dR = depth of trench fill, ft 

This area is equal to the required pavement area.   
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The ratio total tributary area (including the porous pavement) to the area of the porous pavement should 
not exceed 4:1. 

Capture Efficiency Method for Permeable Pavement  

If BMP geometry has already been defined and deviates from the 48 hour drawdown time, the designer 
can use the Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix 
III.3.2) to determine the fraction of the DCV that must be provided to manage 80 percent of average 

annual runoff volume. This method accounts for drawdown time different than 48 hours.  

Option 1: Pavement Geometry is Predefined 

Step 1: Determine the Drawdown Time Associated with the Selected Pavement Geometry 

DD = ((nR × dR) / KDESIGN) × 12 in/ft 

Where: 

DD = time to completely drain pavement, hours 

nR = porosity of reservoir fill; 0.35 may be assumed where other information is not available 

dR = depth of reservoir, ft 

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

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

Use the Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix III.3.2) 

to calculate the draw-down adjusted DCV that the basin must hold to achieve 80 percent capture of 
average annual stormwater runoff volume based on the pavement drawdown time calculated above. 

Step 3: Determine the Pavement Infiltrating Area Needed  

The required infiltrating area can be calculated using the following equation: 

A = DCV/ (nR × dR) 

Where:  

A = required footprint area, sq-ft 

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

nR = porosity of reservoir fill; 0.35 may be assumed where other information is not available 

dR = depth of reservoir, ft  

If the area required is greater than the selected pavement area, adjust reservoir depth and recalculate 
required area until the required area is achieved.  

 

Configuration for Use in a Treatment Train 

 Permeable pavement may be preceded in a treatment train by HSCs in the drainage area, which 
would reduce the runoff volume to be infiltrated by the permeable pavement   

 Permeable pavement areas can be designed to be self-retaining to lessen the pollutant and 
volume load on downstream BMPs.   

Additional References for Design Guidance 

 SMC LID Manual (pp 84): 
http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalL
ID_Manual_FINAL_040910.pdf 

http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalLID_Manual_FINAL_040910.pdf
http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalLID_Manual_FINAL_040910.pdf
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 Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 5: 
http://www.laschools.org/employee/design/fs-studies-and-
reports/download/white_paper_report_material/Storm_Water_Technical_Manual_2009-opt-
red.pdf?version_id=76975850 

 City of Portland Stormwater Management Manual (Pervious Pavement, page 2-40) 
http://www.portlandonline.com/bes/index.cfm?c=47954&a=202883 

San Diego County LID Handbook Appendix 4 (Factsheets 8, 9 & 10): 
http://www.sdcounty.ca.gov/dplu/docs/LID-Appendices.pdf 

City of Santa Barbara Storm Water BMP Guidance Manual, Chapter 6: 
http://www.santabarbaraca.gov/NR/rdonlyres/91D1FA75-C185-491E-A882-
49EE17789DF8/0/Manual_071008_Final.pdf 

County of Los Angeles Low Impact Development Standards Manual, Chapter 5: 
http://dpw.lacounty.gov/wmd/LA_County_LID_Manual.pdf 

http://www.laschools.org/employee/design/fs-studies-and-reports/download/white_paper_report_material/Storm_Water_Technical_Manual_2009-opt-red.pdf?version_id=76975850
http://www.laschools.org/employee/design/fs-studies-and-reports/download/white_paper_report_material/Storm_Water_Technical_Manual_2009-opt-red.pdf?version_id=76975850
http://www.laschools.org/employee/design/fs-studies-and-reports/download/white_paper_report_material/Storm_Water_Technical_Manual_2009-opt-red.pdf?version_id=76975850
http://www.portlandonline.com/bes/index.cfm?c=47954&a=202883
http://www.sdcounty.ca.gov/dplu/docs/LID-Appendices.pdf
http://www.santabarbaraca.gov/NR/rdonlyres/91D1FA75-C185-491E-A882-49EE17789DF8/0/Manual_071008_Final.pdf
http://www.santabarbaraca.gov/NR/rdonlyres/91D1FA75-C185-491E-A882-49EE17789DF8/0/Manual_071008_Final.pdf
http://dpw.lacounty.gov/wmd/LA_County_LID_Manual.pdf
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BIO-2: Vegetated Swale  

Vegetated swale filters (vegetated swales) are open, shallow 

channels with low-lying vegetation covering the side slopes 

and bottom that collect and slowly convey runoff flow to 

downstream discharge points. Vegetated swales provide 

pollutant removal through settling and filtration in the 

vegetation (usually grasses) lining the channels. In addition, 

they provide the opportunity for volume reduction through 

infiltration and ET, and reduce the flow velocity in addition 

to conveying storm water runoff. Where soil conditions 

allow, volume reduction in vegetated swales can be 

enhanced by adding a gravel drainage layer underneath the 

swale allowing additional flows to be retained and 

infiltrated. Where slopes are shallow and soil conditions limit 

or prohibit infiltration, an underdrain system or low flow 

channel for dry weather flows may be required to minimize ponding and convey treated 

and/or dry weather flows to an acceptable discharge point.  An effective vegetated swale 

achieves uniform sheet flow through a densely vegetated area for a period of several minutes. 

The vegetation in the swale can vary depending on its location within the project area and is 

generally the choice of the designer, subject to the design criteria outlined in this section. 

Feasibility Screening Considerations 

 Swales may cause incidental infiltration; however, infiltration is not a mandatory mechanism for 

pollutant removal for swales and it may create hazards in some circumstances.  Therefore, 
conditions should be evaluated to determine whether circumstances require an impermeable liner 
to avoid infiltration into the subsurface.  

Opportunity Criteria 

 Open areas are needed for vegetated swales, including, but not limited to, road shoulders, road 
medians, parks and athletic fields and can be constructed in residential or commercial areas. 

 Site slope is less than 10 percent.  

 Drainage area is ≤ 5 acres.  

 Vegetated swales must not interfere with flood control functions of existing conveyance and 
detention structures. 

OC-Specific Design Criteria and Considerations 

□  

Swales should have a minimum bottom width of 2 feet and a maximum bottom width of 10 feet.  
Swale dividers should be used if the bottom width must exceed 10 feet to promote even 
distribution of flow across the swale. Local juridictions may require larger minimum widths based 
on maintenance requirements. 

□  

The channel side slope should not exceed 2:1 (H:V) for a total swale depth of 1 foot or less. For 
deeper swales or mowed grass swales, the maximum channel side slope should be 3:1. Where 
space is constrained, swales may have vertical concrete or block walls provided that slope 

Also known as: 

 Bioswale 

 Biofiltration swale 

 Grass swale 

 

Vegetated Swale  

Source: Geosyntec Consultants 
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stability, maintenance access and public safety considerations are met. 

□  
The minimum swale length for biotreatment applications is 100 feet. The minimum residence 
time for flows in the swale is 10 minutes.  

□  If slope is less than 1.5%, underdrains should be provided for the length of the swale 

□  
A gravel blanket or bedding is required around the underdrain pipe(s).  At least 0.5 feet of 
washed aggregate must be placed below, to the top, and to the sides of the underdrain pipe(s). 

□  
If an underdrain is included, an amended soil layer of 1 foot minimum thickness must be 
provided above the underdrain meeting the specifications of MISC-1: Planting/Storage Media. 

□  
The maximum bed slope in flow direction should not exceed 6% (unles check dams are 
provided). 

□  The maximum flow velocity should not exceed 1.0 ft/sec for water quality treatment swales.  

□  
For infrequently mowed swales, a maximum flow depth of 4 inches should be implemented. For 
frequently mowed turf swales, the maximum flow depth is 2 inches. 

□  The vegetation height should be maintained between 4 to 6 inches. 

□  
Gradual meandering bends in the swale are desirable for aesthetic purposes and to promote 
slower flow and particulate settling. 

□  

Blockages in the swale that result in uneven flow distribution and points of concentrated flow 

should be avoided.  Blockages that should be avoided include trees, bushes, light pole piers, 
and utility vaults or pads. 

Sizing Method for Vegetated Swales 

The Design Capture Method for Flow-based BMPs should be used to determine the design flowrate for a 
vegetated swale. The user then selects the design flow depth and longitudinal slope and uses the sizing 
steps below to determine the length and width of the swale. The sizing steps are as follows: 

Step 1: Determine Design Flowrate (Q) 

Calculate the Design Flowrate (Q) using the Capture Efficiency Method for Flow-based BMPs (See 
Appendix III.3.3). Inputs include the time of concentration of the catchment (Tc) and the capture 

efficiency achieved upstream by HSCs or other BMPs. 

Step 2: Estimate the Swale Bottom Width 

For shallow flow depths, channel side slopes can be ignored and the bottom width can be calculated 
using a simplified form of Manning‟s formula: 

b = (Q × nWQ) / (1.49 × y
1.67

 × s
0.5

) 

Where: 

b = estimated swale bottom width, ft 

Q = design flowrate, cfs 

nWQ = Manning‟s roughness coefficient for shallow flow conditions, use 0.2 unless other information is 
available 

y = design flow depth, ft (not to exceed 4 inches or 0.33 ft) 

s = longitudinal slope in flow direction, ft/ft (not to exceed 0.06)  

If b is between 2 and 10 feet, proceed to step 3.  

If b is less than 2 feet, increase b to 2 feet and recalculate design flow depth using the following: 
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y = ((Q × nWQ) / (1.49 × b × s
0.5

))
0.6 

If b is greater than 10 feet, one of the following steps is necessary: 

 Increase longitudinal slope to a maximum of 6% or 0.06, and recalculate b 

 Increase design flow depth to a maximum of 4 inches or 0.33 ft, and recalculate b 

 Install a divider lengthwise along swale bottom at least three-quarters of the swale length, 
beginning at the inlet. The swale width can be increased to 16 feet if a divider is provided.   

Step 3: Determine Design Flow Velocity 

Calculate the design flow velocity using the following equation: 

VWQ = Q / AWQ  

Where: 

VWQ = design flow velocity, fps 

Q = design flowrate, cfs 

AWQ = by + Zy
2
, cross sectional area of flow at design depth 

Z = side slope length per unit height 

If the design flow velocity exceeds 1 foot per second, design parameters in Step 2 should be adjusted 
(slope, bottom width, or design flow depth) until VWQ  is equal or less than 1 fps.  

Step 4: Calculate Swale Length 

Calculate the swale length needed to achieve a minimum hydraulic residence time of 10 minutes using 
the following equation: 

L = 60 × tHR × VWQ  

Where: 

L = swale length, ft 

tHR = hydraulic residence time, min (minimum 10 minutes) 

VWQ = design flow velocity, fps 

Step 5: If Needed, Adjust Swale Length to Site Constraints 

Note that oftentimes swale length can be accomodated by providing a meandering swale.  However, if 
swale length is too large for the site, the length can be adjusted as follows: 

 Calculate the swale treatment top area (Atop), based on the swale length calculated in Step 4:  

ATOP = (bi + bSLOPE) × Li 

Where:  

ATOP = top area (ft
2
) at the design treatment depth  

bi  =  bottom width (ft), calculated in Step 2  

bSLOPE  =  the additional top width (ft) above the side slope for the design water depth (for 3:1 side 
slopes and a 4-inch water depth, bslope = 2 feet)  

Li  = initial length (ft) calculated in Step 4  

 Use the swale top area and a reduced swale length (Lf) to increase the bottom width, using the 
following equation:  

LF = ATOP / (bF + bSLOPE) 

Where:  
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LF = reduced swale length (ft)  

bF = increased bottom width (ft)  

 Recalculate VWQ according to Step 3 using the revised cross-sectional area AWQ based on the 
increased bottom width (bF).  Revise the design as necessary if the design flow velocity exceeds 
1 foot per second.  

 Recalculate to ensure that the 10 minute retention time is retained.   

Configuration for Use in a Treatment Train 

 Vegetated swales can be incorporated in a treatment train to provide enhanced water quality 
treatment and reductions in runoff volume and rate. For example, if a vegetated swale is placed 
upgradient of a dry extended detention (ED) basin, the rate and volume of water flowing to the dry 
ED basin can be reduced and the water quality enhanced. As another example, dry ED basins 
may be placed upstream a vegetated swale to reduce the size of the vegetated swale. 

 Vegetated swales can be used as pretreatment for infiltration BMPs. 

 If designed with an infiltration sump, vegetated “bioinfiltration” swales can provide retention and 
biotreatment capacity.  

Additional References for Design Guidance 

Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 4: 
http://www.laschools.org/employee/design/fs-studies-and-
reports/download/white_paper_report_material/Storm_Water_Technical_Manual_2009-opt-
red.pdf?version_id=76975850 

Santa Barbara BMP Guidance Manual, Chapter 6: 
http://www.santabarbaraca.gov/NR/rdonlyres/91D1FA75-C185-491E-A882-
49EE17789DF8/0/Manual_071008_Final.pdf 

 County of San Diego Drainage Design Manual for design criteria, Section 5.5:   
http://www.co.san-diego.ca.us/dpw/floodcontrol/floodcontrolpdf/drainage-
designmanual05.pdf  

County of Los Angeles Low Impact Development Standards Manual, Chapter 5: 
http://dpw.lacounty.gov/wmd/LA_County_LID_Manual.pdf 

 Los Angeles County Stormwater BMP Design and Maintenance Manual: 
http://dpw.lacounty.gov/DES/design_manuals/StormwaterBMPDesignandMaintenance.pdf  

http://www.laschools.org/employee/design/fs-studies-and-reports/download/white_paper_report_material/Storm_Water_Technical_Manual_2009-opt-red.pdf?version_id=76975850
http://www.laschools.org/employee/design/fs-studies-and-reports/download/white_paper_report_material/Storm_Water_Technical_Manual_2009-opt-red.pdf?version_id=76975850
http://www.laschools.org/employee/design/fs-studies-and-reports/download/white_paper_report_material/Storm_Water_Technical_Manual_2009-opt-red.pdf?version_id=76975850
http://www.santabarbaraca.gov/NR/rdonlyres/91D1FA75-C185-491E-A882-49EE17789DF8/0/Manual_071008_Final.pdf
http://www.santabarbaraca.gov/NR/rdonlyres/91D1FA75-C185-491E-A882-49EE17789DF8/0/Manual_071008_Final.pdf
http://www.co.san-diego.ca.us/dpw/floodcontrol/floodcontrolpdf/drainage-designmanual05.pdf
http://www.co.san-diego.ca.us/dpw/floodcontrol/floodcontrolpdf/drainage-designmanual05.pdf
http://dpw.lacounty.gov/wmd/LA_County_LID_Manual.pdf
http://dpw.lacounty.gov/DES/design_manuals/StormwaterBMPDesignandMaintenance.pdf
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Hydromodification 
 

A.1 Hydrologic Conditions of Concern (HCOC) Analysis 

HCOC Exemption: 
 

1. Sump Condition:  All downstream conveyance channel to an adequate sump (for 
example, Prado Dam, Santa Ana River, or other Lake, Reservoir or naturally erosion 
resistant feature) that will receive runoff from the project are engineered and regularly 
maintained to ensure design flow capacity; no sensitive stream habitat areas will be 
adversely affected; or are not identified on the Co-Permittees Hydromodification 
Sensitivity Maps.   
 

2. Pre = Post: The runoff flow rate, volume and velocity for the post-development 
condition of the Priority Development Project do not exceed the pre-development (i.e, 
naturally occurring condition for the 2-year, 24-hour rainfall event utilizing latest San 
Bernardino County Hydrology Manual.   
 

a. Submit a substantiated hydrologic analysis to justify your request. 
 

3. Diversion to Storage Area:  The drainage areas that divert to water storage areas which 
are considered as control/release point and utilized for water conservation. 
 

a. See Appendix F for the HCOC Exemption Map and the on-line Watershed 
Geodatabase (http://sbcounty.permitrack.com/wap) for reference. 

4. Less than One Acre: The Priority Development Project disturbs less than one acre.  The 
Co-permittee has the discretion to require a Project Specific WQMP to address HCOCs 
on projects less than one acre on a case by case basis.  The project disturbs less than one 
acre and is not part of a common plan of development. 

5. Built Out Area:  The contributing watershed area to which the project discharges has a 
developed area percentage greater than 90 percent.   

a. See Appendix F for the HCOC Exemption Map and the on-line Watershed 
Geodatabase (http://sbcounty.permitrack.com/wap) for reference. 

 

 

 

 

 

http://sbcounty.permitrack.com/wap
http://sbcounty.permitrack.com/wap


2 

Summary of HCOC Exempted Area 

 
   HCOC Exemption reasoning
   1  2  3 4 5 
Area              
A        X   X 
B        X     
C            X 
E        X     
F            X 
G        X   X 
H01  X     X     
H02  X     X     
H02A  X     X     
H02B        X     
H03        X     
H04  X     X     
H05  X           
H06        X     
H07  X           
H08  X     X     
H09  X           
H10  X     X     
H11  X     X     
H12  X           
J        X     
U        X     
W        X     
I        X     
II  X
III  X 
IV  X X 
V         X*     
VI  X 
VII  X 
VIII         X     
IX  X 
X         X     
XIII         X     

*Detention/Conservation Basin 
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Water Quality Management Plan

Table 1.1

6/17/2019

Drainage 

Area
BMP Type

% 

Impervious

i

C BMP P6 P0 A V0

BMP

Area

Required

BMP

Area

BMP,

 Surface 

Ponding 

Depth, D1

BMP

Subsurface 

Storage 

Depth, D2

VBMP

BMP 

Volume 

Capacity

(inches) (acres) (ft
3
) (SF) (SF) (ft) (ft) (ft

3
)

A-1

INFILTRATION 

BASIN 19% 0.163 0.71 0.225 4.81 3933 1634 2092 2.00 0 5036

B-1
INFILTRATION 

BASIN 55% 0.369 0.71 0.512 5.76 10712 7611 27246 1.00 0 38349

C-1
INFILTRATION 

BASIN 44% 0.303 0.71 0.420 2.67 4060 2885 5082 1.00 0 7153

D-1
PERVIOUS 

PAVERS 47% 0.319 0.71 0.442 1.01 1614 2771 12930 0.00 0.50 8275

E-1

INFILTRATION 

BASIN 2% 0.053 0.71 0.073 5.34 1424 746 954 1.50 0 1820

TOTAL 33.12% 0.241 0.71 0.33 19.59 21,743 15,647 48,304 VAR VAR 60,633

i = watershed imperviousness ratio

V0 = P0 x A x (1 ft/ 12in) in acre-feet

P0 = a x CBMP x P6 (Maximized Detention Volume in inches), a = 1.963 for 48 hour drawdown,

CBMP = 0.858i
3
 - 0.78i

2
 + 0.774i + 0.04, i=61%

Infiltration Basin VBMP = ABMP x (((Kdesign/12) xTfill) + D1 + (n x D2)) where Pdesign=1.63 in/hr, Tfill=3 hours

Pervious Pavers VBMP = ABMP x (((Kdesign/12) xTfill) + (n x D2)) where Pdesign=1.63 in/hr, Tfill=3 hours

n is the porosity (% of voids) = 0.35 or 35% (silty/loamy sands and aggregate)

Kdesign = 1.63 inches/hour (Design infiltration rate based on Web Soil Survey and Worksheet H)

TDD max = 48 hours (Drawdown Period)

Proposed Volume-Based BMP Sizing Table

Note:  Stormwater Quality Target Capture Volume (V0) was determined using the method outlined in the 2013 San Bernardino County Water Quality Management Plan 

(WQMP) template

1 of 1 BMP-Volume_Based-Sizing-Table-Colton.xls
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NOAA Atlas 14, Volume 6, Version 2 
Location name: Colton, California, USA* 
Latitude: 34.0522°, Longitude: -117.3213° 

Elevation: 920.57 ft**
* source: ESRI Maps 

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

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 0.098
(0.081‑0.118)

0.126
(0.105‑0.152)

0.163
(0.135‑0.198)

0.193
(0.159‑0.237)

0.235
(0.187‑0.298)

0.267
(0.208‑0.347)

0.301
(0.228‑0.400)

0.335
(0.247‑0.460)

0.383
(0.271‑0.548)

0.421
(0.287‑0.624)

10-min 0.140
(0.117‑0.170)

0.180
(0.150‑0.219)

0.233
(0.193‑0.284)

0.277
(0.228‑0.340)

0.336
(0.267‑0.427)

0.383
(0.298‑0.497)

0.431
(0.327‑0.574)

0.481
(0.354‑0.659)

0.549
(0.388‑0.786)

0.603
(0.411‑0.894)

15-min 0.169
(0.141‑0.205)

0.218
(0.181‑0.264)

0.282
(0.234‑0.343)

0.334
(0.275‑0.411)

0.407
(0.323‑0.517)

0.463
(0.360‑0.602)

0.521
(0.395‑0.694)

0.581
(0.428‑0.797)

0.664
(0.469‑0.950)

0.730
(0.497‑1.08)

30-min 0.256
(0.213‑0.310)

0.329
(0.274‑0.399)

0.425
(0.353‑0.518)

0.505
(0.416‑0.620)

0.614
(0.488‑0.781)

0.700
(0.544‑0.908)

0.787
(0.597‑1.05)

0.878
(0.647‑1.20)

1.00
(0.708‑1.44)

1.10
(0.751‑1.63)

60-min 0.371
(0.309‑0.450)

0.477
(0.397‑0.579)

0.617
(0.512‑0.751)

0.733
(0.603‑0.900)

0.891
(0.709‑1.13)

1.01
(0.789‑1.32)

1.14
(0.866‑1.52)

1.27
(0.939‑1.75)

1.46
(1.03‑2.08)

1.60
(1.09‑2.37)

2-hr 0.530
(0.441‑0.642)

0.677
(0.564‑0.822)

0.872
(0.724‑1.06)

1.03
(0.849‑1.27)

1.25
(0.994‑1.59)

1.42
(1.11‑1.85)

1.60
(1.21‑2.12)

1.78
(1.31‑2.43)

2.02
(1.43‑2.90)

2.22
(1.51‑3.29)

3-hr 0.652
(0.543‑0.790)

0.832
(0.693‑1.01)

1.07
(0.888‑1.30)

1.26
(1.04‑1.55)

1.53
(1.22‑1.95)

1.74
(1.35‑2.26)

1.95
(1.48‑2.60)

2.17
(1.60‑2.97)

2.47
(1.74‑3.53)

2.70
(1.84‑4.01)

6-hr 0.911
(0.759‑1.11)

1.16
(0.968‑1.41)

1.49
(1.24‑1.82)

1.77
(1.45‑2.17)

2.13
(1.70‑2.71)

2.42
(1.88‑3.14)

2.71
(2.05‑3.61)

3.01
(2.22‑4.12)

3.42
(2.41‑4.89)

3.74
(2.55‑5.54)

12-hr 1.21
(1.01‑1.47)

1.55
(1.29‑1.88)

1.99
(1.65‑2.42)

2.35
(1.93‑2.89)

2.84
(2.26‑3.61)

3.22
(2.50‑4.18)

3.60
(2.73‑4.79)

3.99
(2.94‑5.47)

4.53
(3.20‑6.48)

4.94
(3.37‑7.33)

24-hr 1.61
(1.43‑1.86)

2.07
(1.83‑2.39)

2.68
(2.36‑3.10)

3.17
(2.77‑3.69)

3.83
(3.24‑4.62)

4.34
(3.60‑5.34)

4.85
(3.93‑6.11)

5.38
(4.24‑6.97)

6.10
(4.61‑8.22)

6.65
(4.87‑9.28)

2-day 1.96
(1.73‑2.26)

2.56
(2.26‑2.95)

3.35
(2.95‑3.87)

3.99
(3.49‑4.66)

4.87
(4.12‑5.87)

5.54
(4.60‑6.82)

6.23
(5.05‑7.85)

6.94
(5.47‑8.99)

7.91
(5.99‑10.7)

8.66
(6.34‑12.1)

3-day 2.08
(1.85‑2.40)

2.77
(2.45‑3.20)

3.68
(3.25‑4.26)

4.43
(3.87‑5.17)

5.46
(4.62‑6.58)

6.26
(5.19‑7.70)

7.08
(5.74‑8.92)

7.93
(6.25‑10.3)

9.11
(6.89‑12.3)

10.0
(7.34‑14.0)

4-day 2.23
(1.98‑2.57)

3.00
(2.65‑3.46)

4.01
(3.54‑4.64)

4.85
(4.24‑5.66)

6.01
(5.09‑7.25)

6.92
(5.74‑8.52)

7.86
(6.37‑9.90)

8.84
(6.97‑11.4)

10.2
(7.71‑13.7)

11.3
(8.24‑15.7)

7-day 2.56
(2.27‑2.95)

3.46
(3.06‑4.00)

4.67
(4.11‑5.40)

5.66
(4.95‑6.61)

7.04
(5.97‑8.49)

8.13
(6.74‑9.99)

9.24
(7.49‑11.6)

10.4
(8.21‑13.5)

12.0
(9.11‑16.2)

13.3
(9.75‑18.6)

10-day 2.78
(2.46‑3.21)

3.78
(3.34‑4.36)

5.11
(4.51‑5.92)

6.22
(5.44‑7.25)

7.76
(6.57‑9.35)

8.96
(7.44‑11.0)

10.2
(8.27‑12.9)

11.5
(9.08‑14.9)

13.3
(10.1‑18.0)

14.8
(10.8‑20.6)

20-day 3.38
(2.99‑3.90)

4.63
(4.09‑5.34)

6.31
(5.56‑7.30)

7.71
(6.74‑8.99)

9.66
(8.18‑11.6)

11.2
(9.30‑13.8)

12.8
(10.4‑16.1)

14.5
(11.4‑18.8)

16.9
(12.8‑22.7)

18.8
(13.7‑26.2)

30-day 4.01
(3.55‑4.62)

5.50
(4.87‑6.35)

7.52
(6.63‑8.70)

9.21
(8.06‑10.7)

11.6
(9.80‑13.9)

13.5
(11.2‑16.5)

15.4
(12.5‑19.4)

17.5
(13.8‑22.6)

20.4
(15.4‑27.5)

22.7
(16.6‑31.7)

45-day 4.79
(4.24‑5.52)

6.56
(5.80‑7.58)

8.97
(7.91‑10.4)

11.0
(9.62‑12.8)

13.8
(11.7‑16.7)

16.1
(13.4‑19.8)

18.5
(15.0‑23.3)

21.0
(16.5‑27.2)

24.5
(18.6‑33.1)

27.4
(20.0‑38.2)

60-day 5.58
(4.94‑6.43)

7.62
(6.74‑8.79)

10.4
(9.16‑12.0)

12.7
(11.1‑14.8)

16.0
(13.5‑19.3)

18.6
(15.4‑22.9)

21.3
(17.3‑26.9)

24.3
(19.1‑31.4)

28.4
(21.5‑38.2)

31.7
(23.2‑44.2)

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.

Back to Top

PF graphical

https://www.commerce.gov/
http://www.noaa.gov/
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Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet 

Factor Category Factor Description 
Assigned 
Weight (w) 

Factor 
Value (v) 

Product (p) 
p = w x v 

A Suitability 
Assessment 

Soil assessment methods 0.25   

Predominant soil texture 0.25   

Site soil variability 0.25   

Depth to groundwater / impervious 
layer 0.25   

Suitability Assessment Safety Factor, SA = �p  

B Design 

Tributary area size 0.25   

Level of pretreatment/ expected 
sediment loads 0.25   

Redundancy 0.25   

Compaction during construction 0.25   

Design Safety Factor, SB = �p  

Combined Safety Factor, STOT= SA x SB   

Measured Infiltration Rate, inch/hr, KM 
(corrected for test-specific bias) 

 

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

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 
 
 
 
 
 
 
 
 
 
 

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

 

3

2
2

1

2

2

2

2

0.75

0.50

0.50

0.25

0.50

0.50

0.50

0.50

4.0

6.5

1.63

The measured infiltration rate was determined from an NRCS Custom Soil
Resource Report for the project site (see report in Section 6).  The
predominant soil types are Psamments, Fluvents and Frequently flooded soils
(Ps); Tujunga Loamy Sand (TuB), with a high to very high capacity to transmit
water (Ksat ranges from 5.95 to 19.98 in/hr).
Kavg = (5.95+19.98)/2 = 12.97 in/hr
Km = Kavg/2 = 6.5 in/hr
Kdesign = Km/Stot = 1.63 in/hr

2.0

2.0
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: San Bernardino County Southwestern Part, 
California
Survey Area Data: Version 10, Sep 12, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 1, 2018—Jun 30, 
2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Ps Psamments, Fluvents and 
Frequently flooded soils

23.8 81.0%

TvC Tujunga gravelly loamy sand, 0 
to 9 percent slopes

5.6 19.0%

Totals for Area of Interest 29.4 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
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onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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San Bernardino County Southwestern Part, California

Ps—Psamments, Fluvents and Frequently flooded soils

Map Unit Setting
National map unit symbol: hckh
Elevation: 10 to 1,500 feet
Mean annual precipitation: 10 to 25 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 250 to 350 days
Farmland classification: Not prime farmland

Map Unit Composition
Psamments and similar soils: 50 percent
Fluvents and similar soils: 50 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Psamments

Setting
Landform: Drainageways
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium

Typical profile
A - 0 to 12 inches: sand
C1 - 12 to 48 inches: fine sand
C2 - 48 to 60 inches: stratified gravelly sand to gravelly loamy sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Available water storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A
Hydric soil rating: No

Description of Fluvents

Setting
Landform: Drainageways
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear

Custom Soil Resource Report
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Parent material: Alluvium

Typical profile
A - 0 to 10 inches: gravelly sand
C1 - 10 to 30 inches: stratified gravelly sand to gravelly loam
C2 - 30 to 60 inches: stratified gravelly sand to gravelly loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A
Hydric soil rating: Yes

TvC—Tujunga gravelly loamy sand, 0 to 9 percent slopes

Map Unit Setting
National map unit symbol: hcl2
Elevation: 10 to 1,500 feet
Mean annual precipitation: 10 to 25 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 250 to 350 days
Farmland classification: Not prime farmland

Map Unit Composition
Tujunga and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tujunga

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Custom Soil Resource Report
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Typical profile
H1 - 0 to 36 inches: gravelly loamy sand
H2 - 36 to 60 inches: gravelly sand

Properties and qualities
Slope: 0 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water storage in profile: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 5 percent
Landform: Drainageways
Hydric soil rating: Yes

Soboba, gravelly loamy sand
Percent of map unit: 5 percent
Hydric soil rating: No

Delhi, fine sand
Percent of map unit: 5 percent
Hydric soil rating: No
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Dear Mr. Martin: 

In accordance with your request and authorization, Ninyo & Moore has performed a preliminary 
geotechnical evaluation for the Colton Regional Soccer Complex and Guyaux Landfill 
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1. INTRODUCTION 

In accordance with your request and authorization, we have performed a preliminary 

geotechnical evaluation for the Colton Regional Soccer Complex and Guyaux Landfill 

Redevelopment project located in Colton, California (Figure 1). This evaluation addresses the 

site geologic conditions and the impacts associated with potential geologic and seismic hazards 

for inclusion in the environmental planning documents for the project. Our geotechnical 

evaluation was based on review of readily available geologic and seismic data, published 

geotechnical literature pertinent to the project site, and a site reconnaissance.  

The purpose of this evaluation was to assess the geologic conditions at the site and develop 

preliminary conclusions regarding potential geologic and seismic impacts associated with the 

project in accordance with the California Environmental Quality Act (CEQA). Where 

appropriate, recommendations to mitigate potential geologic hazards, as noted in this report, 

have been provided. 

2. SCOPE OF SERVICES 

Our scope of services performed for this evaluation included the following: 
 Review of readily available topographic and geologic maps, published geotechnical 

literature, geologic and seismic data, soil data, groundwater data, aerial photographs, 
previous reports provided by the client, and in-house information. 

 Geotechnical site reconnaissance by a representative from Ninyo & Moore conducted on 
April 26, 2016, to observe and document the existing surface conditions at the project site. 

 Compilation and analysis of geotechnical data pertaining to the site. 

 Assessment of the general geologic conditions and seismic hazards affecting the area and 
evaluation of their potential impacts on the project.  

 Preparation of this report presenting the results of our study, as well as our conclusions 
regarding the project’s geologic and seismic impacts, and recommendations to address the 
impacts to be included in the environmental planning documents. 

3. PROJECT DESCRIPTION 

The City of Colton (City) is proposing to construct a regional soccer complex and community 

park in an approximately 29-acre undeveloped area in South Colton (Figure 1). The City intends 

to develop the site to meet the community’s demand for soccer fields, community park amenities, 
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and a site to host regional tournaments that will benefit community sports groups and promote 

economic development. The City also intends to use the site to provide active facilities and 

programs to help keep residents fit and healthy and to restore and develop natural education 

areas for preservation of sensitive environments. Proposed improvements include synthetic turf 

regulation size soccer fields and natural turf youth soccer fields to accommodate soccer leagues 

and tournaments for age groups U5 through U18. The community park portion of the project will 

also include approximately 370 parking stalls, rest room facilities, a concession building, a 

children’s play area, a dog park, multipurpose trails, donor recognition areas, field and parking 

lot lighting, security fencing, and an entertainment area for community festivals and events. The 

conceptual design for the proposed soccer complex and community park proposes three tiers of 

elevation in the site design with retaining walls between each level for donor recognition and 

spectator seating. 

4. SITE DESCRIPTION AND OBSERVATIONS 

The proposed new park and soccer complex is located in a mixed residential and industrial area 

in the City of Colton and will be accessible from East Congress, South Florez, and South 

Fernando Streets (Figure 2). The proposed park will generally be bounded by single-family 

residences to the north, vacant land and an industrial property to the west, and vacant land and 

the Santa Ana River to the south and to the east. An approximately 4- to 6-acre portion of the 

proposed park property located at the southern terminus of South Florez and South Fernando 

Streets contains an unlined waste disposal site referred to as the Guyaux Landfill (Figure 2). The 

landfill has historically been used for waste disposal of construction debris, such as used bricks, 

concrete, iron waste (slag), plaster molds, rubber, steel, wood, and other deleterious materials.  

On April 26, 2016, a representative of Ninyo & Moore conducted a geologic reconnaissance of 

the site. The site, including the landfill, is sparsely vegetated with grass, brush, and a few trees. 

The site is irregularly shaped and slopes gently from north to south with an abrupt elevation 

difference at the landfill boundary and at a relatively small triangular portion of land on the 

northern boundary of the site that extends east from Pine Street approximately 550 feet and south 

from East Congress Street approximately 600 feet. The northeast corner of the site near the Santa 

Ana River is at an elevation of approximately 940 feet above mean sea level (MSL) and the 
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southwest corner of the site is at an elevation of approximately 915 feet above MSL (PIC, 2016). 

The landfill portion of the site is a relatively flat and roughly circular-shaped plateau extending 

from the southern terminus of South Florez and South Fernando Streets. Recent preliminary 

survey data provided by PBLA Engineering indicates that the top of the landfill is at an elevation 

of approximately 929 to 933 feet above MSL (PBLA Engineering, 2016). The slope face of the 

landfill is approximately 10 to 12 feet high in relation to the adjacent undeveloped property to 

the south and the east. However, the high elevation on the landfill is approximately 15 feet 

higher than the adjacent natural ground. The elevated triangular-shaped piece of land on the 

north side of the site is also approximately 10 to 15 feet above the adjacent undeveloped property 

to the south and the east. 

Overhead utility lines transect the undeveloped property in a generally east to west direction near 

the base of the landfill, and continue northeast across the site. Unpaved roads and natural 

drainage channels meander through the undeveloped property and generally bound the south and 

east sides of the landfill. An accessible monitoring well was observed at the base of the landfill 

on the south and locked or abandoned monitoring wells were observed at various locations 

across the site. 

Solid waste and debris, including concrete, brick, wood, and iron slag were visible on the landfill 

surface and along the face of the southern and eastern descending slopes of the landfill. The 

surface and slope faces of the landfill were characterized by erosional gullies and numerous 

rodent burrows. At the time of our site visit, two new homes were in construction just north of, or 

on the northern boundary of, the landfill site. Large piles of concrete and brick debris up to 

approximately 7 feet high were observed on the site behind the new residential homes. 

5. GEOLOGIC CONDITIONS 

5.1. Regional Geology 

The project area is located within the Peninsular Ranges Geomorphic Province of southern 

California. This geomorphic province encompasses an area that extends approximately 125 

miles from the Transverse Ranges and the Los Angeles Basin south to the Mexican border, 

and beyond another approximately 775 miles to the tip of Baja California. The Peninsular 
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Ranges province varies in width from approximately 30 to 100 miles and is characterized by 

northwest-trending mountain range blocks separated by similarly trending northwest-

trending faults (Norris and Webb, 1990). 

The predominant rock type that underlies the Peninsular Ranges province is a Cretaceous-

age igneous rock (granitic rock) referred to as the Southern California batholith. Older 

Jurassic-age metavolcanic and metasedimentary rocks and older Paleozoic limestone, altered 

schist, and gneiss are present within the province. Cretaceous-age marine sedimentary rocks 

and younger Tertiary-age rocks comprised of volcanic, marine, and non-marine sediments 

overlie the older rocks (Norris and Webb, 1990). More recent Quaternary sediments, 

primarily of alluvial origin, comprise the low-lying valley and drainage areas within the 

region, including the area where the site is located. 

Active northwest-trending fault zones in the Peninsular Ranges province include the San 

Jacinto fault zone, Elsinore fault zone (Whittier fault), and Newport-Inglewood fault zone. 

The northern boundary of the Province is formed by the Transverse Ranges Southern 

Boundary fault system. The active San Andreas fault zone is located northeast of the 

province within the adjacent Colorado Desert Geomorphic Province. The predominant major 

tectonic activity associated with these and other faults within this regional tectonic 

framework is right-lateral, strike-slip movement (Norris and Webb, 1990). 

5.2. Site Geology 

The site is located within a flood plain of an active wash area north and west of the Santa 

Ana River (San Bernardino County, 2010b). Regional geologic mapping indicates that the 

near-surface earth materials underlying the project area consist primarily of late-Holocene 

unconsolidated deposits of sand, gravel, and boulders (Morton and Miller, 2006). A regional 

geologic map of the site vicinity is shown on Figure 3. Surface soils observed at the site 

during our reconnaissance generally consisted of silt, sand, and gravel. Uncompacted and 

undocumented fill materials were observed at the landfill portion of the site with intermixed 

cobble- and boulder-sized pieces of debris. The undocumented fill may also contain lead 

impacted soil (EEC, 2010). Based on review of the site topography, historic aerial 
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photographs, and our site reconnaissance, the landfill materials are anticipated to be on the 

order of 15 feet thick. 

5.3. Groundwater  

This site is located in the Upper Santa Ana Valley Groundwater Basin near the boundary of 

the Rialto-Colton, Bunker Hill, and San Timoteo Groundwater Subbasins of the Upper Santa 

Ana River Hydrologic Area. Groundwater monitoring well data from the State of California 

Department of Water Resources Water Data Library (2016) was reviewed for wells in the 

vicinity of the project site. The data from monitoring wells located in the vicinity of the 

proposed future soccer complex, indicate historic depths to groundwater as shallow as 

approximately 13 feet below the ground surface.  

According to an Expanded Site Inspection document by Bechtel, a 1989 hydrogeological 

study conducted by the Santa Ana Watershed Project Authority in the site vicinity indicated 

a perched groundwater table from approximately 40 to 80 feet below the ground surface 

(Bechtel, 1996). Additionally, a Work Plan for Remediation of Lead Impacted Soils prepared 

by Environmental Engineering and Contracting, Inc. (EEC, 2010), indicates that four 

groundwater monitoring wells were installed in the vicinity of the site in 2009. The depth to 

groundwater in these wells ranged from approximately 85 to 94 feet below the ground 

surface. During Ninyo & Moore’s site reconnaissance conducted on April 26, 2016, the 

depth to groundwater measured in a well located at the base of the southern limits of the 

landfill was approximately 92½ feet below the ground surface. 

It should be noted that fluctuations in the level of groundwater at the site may occur due to 

variations in ground surface topography, subsurface stratification, rainfall, irrigation 

practices, and other factors which may not have been evident at the time of our evaluation.  

6. FAULTING AND SEISMICITY 

The project site is located in a seismically active area, as is the majority of southern California, 

and the potential for strong ground motion at the site is considered significant. Table 1 lists 

selected principal known active faults within approximately 40 miles of the project area and the 

maximum moment magnitude (Mmax) as published by the United States Geological Survey 
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(USGS, 2008) in general accordance with the Uniform California Earthquake Rupture Forecast, 

version 3 (UCERF) (Field, et al., 2013).  

Figure 4 shows the approximate site location relative to the principal faults in the region. The 

active San Jacinto fault is located approximately 2.1 miles northeast of the approximate center of 

the Guyaux landfill area. Blind thrust faults are low-angle faults at depths that do not break the 

surface and are, therefore, not shown on Figure 4. Although blind thrust faults do not have a 

surface trace, they can be capable of generating damaging earthquakes and are included in  

Table 1. 

Table 1 – Principal Regional Active Faults 

Fault 
Approximate 

Fault-to-Site Distance  
miles (kilometers) 1 

Maximum Moment 
Magnitude  

(Mmax) 1 
San Jacinto 2.1 (3.3) 7.9 
San Andreas 8.6 (13.9) 8.1 
Cucamonga 11.2 (18.0) 6.7 
Cleghorn 15.5 (24.9) 6.8 
North Frontal (West) 18.5 (29.8) 7.2 
Chino 21.0 (33.6) 6.8 
Elsinore 21.0 (33.8)  7.9 
San Jose 21.6 (34.7) 6.7 
Whittier 21.8 (35.1) 7.0 
Sierra Madre 24.5 (39.5) 7.3 
Clamshell-Sawpit 32.7 (52.7) 6.7 
Puente Hills Blind Thrust 33.1 (53.3) 6.9 
Helendale-South Lockhart 34.3 (55.2) 7.4 
Pinto Mountain 34.5 (55.5) 7.3 
North Frontal East 35.7 (57.5) 7.0 
San Joaquin Hills 36.7 (59.1) 7.1 
Raymond 39.1 (62.9) 6.8 

Notes: 
1 United States Geological Survey (USGS), 2008. 

 

7. METHODOLOGY FOR GEOLOGIC IMPACT AND HAZARD ANALYSES 

As outlined by the CEQA, the proposed project has been evaluated with respect to potential 

geologic and seismic impacts associated with the project. Evaluation of impacts due to potential 

geologic and seismic hazards is based on our review of readily available published geotechnical 
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literature and geologic and seismic data pertinent to the proposed project, and site 

reconnaissance. The references and data reviewed include, but are not limited to, the following: 

 Geologic maps and fault maps from the California Geological Survey (CGS) and United 
States Geological Survey (USGS). 

 Topographic maps from the USGS. 

 State of California Earthquake Fault Zone Maps. 

 County of San Bernardino Hazard and Geologic Hazard Overlay Maps. 

 Aerial photographs. 

 Seismic data from the CGS and USGS. 

 Geotechnical publications by the CGS and USGS. 

8. THRESHOLDS OF SIGNIFICANCE 

According to Appendix G of the CEQA guidelines (California Natural Resources Agency 

[CNRA], 2016a and 2016b), a project is considered to have a geologic impact if its 

implementation would result in or expose people/structures to potential substantial adverse 

effects, including the risk of loss, injury, or death involving hazards involving one or more of the 

geologic conditions presented in Table 2. Table 2 also presents the impact potential as defined by 

CEQA associated with each of the geologic conditions discussed in the following sections.  

Table 2 – Summary of Potential Geologic Impacts/Hazards 

Geologic Condition 

Impact Potential1 
Potentially 
Significant 

Impact 

Less than Significant 
with Mitigation 
Incorporation 

Less than 
Significant 

Impact 
No Impact 

Earthquake Fault Rupture   x  
Strong Seismic Ground Shaking  x   
Seismically Related Ground Failure, 
Including Liquefaction and Dynamic 
Compaction 

 x   

Landslides    x 
Substantial Soil Erosion  x   
Subsidence   x  
Compressible/Collapsible Soils  x   
Expansive Soils  x   
Groundwater and Excavations  x   
Note: 
1Reference: CNRA, 2016b 
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9. CONCLUSIONS AND RECOMMENDATIONS FOR POTENTIAL GEOLOGIC 
AND SEISMIC IMPACTS/HAZARDS 

Based on our review of geologic and seismic background information, implementation of the 

proposed project is not anticipated to have a significant impact on the geologic environment. 

However, development of the proposed project improvements may be subjected to potential 

impacts from geologic and seismic hazards. Potential impacts on the proposed project based on 

our evaluation are provided in the following sections. 

The potential geologic and seismic hazards described below may be addressed by employing 

sound engineering practice in the design and construction of the proposed project elements. This 

practice includes the implementation of appropriate geotechnical recommendations prior to the 

design and construction of the facilities at the project site. Typical methods to reduce potential 

hazards that may be encountered during the construction of improvements are described in the 

following sections. Where appropriate, recommendations to mitigate potential geologic hazards 

are provided. Prior to design of planned improvements, detailed subsurface geotechnical 

evaluation should be performed to address the site-specific conditions at the locations of the 

planned improvements and to provide detailed recommendations for design and construction. 

9.1. Surface Fault Rupture 

Surface fault rupture is the offset or rupturing of the ground surface by relative displacement 

across a fault during an earthquake. Based on our review of referenced geologic and fault 

hazard data, the project site is not transected by known active or potentially active faults. 

The active San Jacinto fault is located approximately 2.1 miles northeast of the landfill. The 

site is not located within a State of California Earthquake Fault Zone (State of 

California, 1977). Therefore, the potential for surface rupture is relatively low. However, 

lurching or cracking of the ground surface as a result of nearby seismic events is possible. 

9.2. Seismic Ground Shaking 

Earthquake events from one of the regional active or potentially active faults near the project 

area could result in strong ground shaking which could affect the project area. The level of 

ground shaking at a given location depends on many factors, including the size and type of 

earthquake, distance from the earthquake, and subsurface geologic conditions. The type of 
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construction also affects how particular structures and improvements perform during ground 

shaking. 

The 2013 California Building Code recommends that the design of structures be based on 

spectral response accelerations in the direction of maximum horizontal response (5 percent 

damped) having a 1 percent probability of collapse in 50 years. Such spectral response 

accelerations represent the Risk-Targeted Maximum Considered Earthquake (MCER) ground 

motion. 

The horizontal peak ground acceleration (PGA) that corresponds to the MCER for the project 

site was calculated as 0.83g using the USGS (2016) seismic design tool (web-based). The 

mapped PGA (PGAM) which is defined as the Maximum Considered Earthquake Geometric 

Mean (MCEG) PGA with adjustment for site class effects in accordance with the American 

Society of Civil Engineers 7-10 Standard was estimated to be 0.81g using the USGS (2016) 

seismic design tool. These estimates of ground motion do not include near-source factors 

that may be applicable to the design of structures on site. 

This potential level of ground shaking could have high impacts on project improvements 

without appropriate design mitigation, and should be considered during the detailed design 

phase of the project. Mitigation of the potential impacts of seismic ground shaking can be 

achieved through project structural design. Structural elements of planned improvements can 

be designed to resist or accommodate appropriate site-specific ground motions and to 

conform to the current seismic design standards. Appropriate structural design and 

mitigation techniques would reduce the impacts related to seismic ground shaking to low 

levels. 

9.3. Liquefaction and Seismically Induced Settlement 

Liquefaction is the phenomenon in which loosely deposited granular soils located below the 

water table undergo rapid loss of shear strength due to excess pore pressure generation when 

subjected to strong earthquake-induced ground shaking. Ground shaking of sufficient 

duration results in the loss of grain-to-grain contact due to rapid rise in pore water pressure, 

causing the soil to behave as a fluid for a short period of time. Liquefaction is known 
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generally to occur in saturated or near-saturated cohesionless soils at depths shallower than 

50 feet. Factors known to influence liquefaction potential include composition and thickness 

of soil layers, grain size, relative density, groundwater level, degree of saturation, and both 

intensity and duration of ground shaking. The potential damaging effects of liquefaction 

include differential settlement, loss of ground support for foundations, ground cracking, 

heaving and cracking of slabs due to sand boiling, buckling of deep foundations due to 

liquefaction-induced ground settlement.  

The State of California Seismic Hazards Mapping Program produces maps showing areas of 

the state that are susceptible to liquefaction, but has not yet produced maps within the 

project area. The County of San Bernardino has evaluated generalized areas of liquefaction 

susceptibility based on areas where potentially loose alluvial soils and shallow groundwater 

(generally within 50 feet of the ground surface) exist. Based on the Geologic Hazard 

Overlays of the San Bernardino County Land Use Plan (2010a), the project is located in an 

area considered to have a medium susceptibility for liquefaction.  

Further assessment of the liquefaction potential would be performed prior to detailed design 

and construction of future improvements in the project area and incorporated into the design, 

as appropriate. Structural design and mitigation techniques would be developed, as 

appropriate, to reduce the impacts related to liquefaction to low levels. Therefore, the 

potential impacts due to liquefaction are considered to be minimal with incorporation of 

mitigation techniques. 

Methods for construction in areas with potential liquefaction hazard may include in-situ 

ground modification, removal of liquefiable layers and replacement with compacted fill, or 

support of project improvements with piles at depths designed specifically for liquefaction. 

Pile foundations can be designed for liquefaction hazard by supporting the piles in dense soil 

or bedrock below the liquefiable zone or other appropriate methods as evaluated during the 

site-specific evaluation. Additional recommendations for mitigation of liquefaction may 

include densification by installation of stone columns, vibration, deep dynamic compaction, 

and/or compaction grouting. 
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9.4. Landslides 

Landslides and mudflows of earth materials generally occur where slopes are steep and/or 

the earth materials are too weak to support themselves. Earthquake-induced landslides may 

also occur due to seismic ground shaking. The San Bernardino County Land Use Plan 

Geologic Hazards Overlay does not indicate areas susceptible to a landslide within the 

proposed park site (Figure 5). Additionally, the project site is relatively flat with some minor 

slopes up to approximately 12 feet high at the landfill and in the northern portion of the site. 

Accordingly, landslides are not a constraint for development. 

9.5. Soil Erosion 

Soil erosion refers to the process by which soil or earth material is loosened or dissolved and 

removed from its original location. Erosion can occur by varying processes and may occur 

in the project area where bare soil is exposed to wind or moving water (both rainfall and 

surface runoff). The processes of erosion are generally a function of material type, terrain 

steepness, rainfall or irrigation levels, surface drainage conditions, and general land uses.  

Regional geologic mapping at the site and our observations during our site reconnaissance 

indicate that the site soils generally consist of sandy materials. Sandy soils typically have 

low cohesion, and have a relatively higher potential for erosion from surface runoff when 

exposed in excavations. Surface soils with higher amounts of clay tend to be less erodible as 

the clay acts as a binder to hold the soil particles together. 

The planned construction at the project site would result in ground surface disruption during 

excavation, grading, and trenching that would create the potential for erosion to occur. 

However, a Storm Water Pollution Prevention Program (SWPPP) incorporating Best 

Management Practices (BMPs) for erosion control would be prepared prior to the start of 

construction in accordance with City of Colton guidelines.  

With the implementation of BMPs incorporated in the project SWPPP during planned 

construction, water- and wind-related soil erosion can be limited within construction site 

boundaries. Examples of these procedures could include surface drainage measures for 

erosion due to water, such as the use of erosion-deterrent mats or geofabrics, silt fencing, 
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sandbags and plastic sheeting, and temporary drainage devices. Positive surface drainage 

should be accommodated at project construction sites to allow surface runoff to flow away 

from site improvements or areas susceptible to erosion. To reduce wind-related erosion, 

wetting of soil surfaces and/or covering exposed ground areas and soil stockpiles could be 

considered during construction operations, as appropriate. 

During long-term operation of planned improvement at the site, soil erosion in landscaping 

areas can be mitigated through site drainage design and maintenance practices. Design 

procedures can be performed to reduce soil erosion such as appropriate surface drainage 

design of roadways and facilities to provide for positive surface runoff. These design 

procedures would address reducing concentrated run-off conditions that could cause erosion 

and affect the stability of project improvements. 

9.6. Subsidence 

Subsidence is characterized as a sinking of the ground surface relative to surrounding areas, 

and can generally occur where deep soil deposits are present. Subsidence in areas of deep 

soil deposits is typically associated with regional groundwater withdrawal or other fluid 

withdrawal from the ground such as oil and natural gas. Subsidence can result in the 

development of ground cracks and damage to subsurface vaults, pipelines and other 

improvements.  

According to the USGS, the project site and vicinity have been subject to historic, early 20th 

century subsidence due to groundwater pumping (Figure 6) (USGS, 2015). However, 

current groundwater practices have improved over the years to better manage land 

subsidence due to groundwater pumping. Management strategies are used by governing 

agencies to store water for future use and to meet water demands reliably. Due to current 

practices, subsidence is not a constraint for site development.  

9.7. Compressible and Collapsible Soils 

Compressible soils are generally comprised of soils that undergo consolidation when 

exposed to new loading, such as fill or foundation loads. Soil collapse is a phenomenon 

where the soils undergo a significant decrease in volume upon increase in moisture content, 
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with or without an increase in external loads. Buildings, structures, and other improvements 

may be subject to excessive settlement-related distress when compressible soils or 

collapsible soils are present. 

The undocumented fill soils associated with the landfill are potentially compressible and/or 

collapsible and are not suitable for support of settlement-sensitive structures without taking 

adequate mitigation measures. Mitigation of the landfill materials at the site would generally 

involve one of two typical alternatives commonly employed to allow construction where 

such conditions exist: 1) excavation and offsite disposal of the landfill materials and 

replacement with engineered, compacted fill, or 2) support of new structures on deep pile 

foundations that extend through the landfill materials and gain support from competent 

alluvial materials beneath the landfill deposits. The presence of oversize material and debris 

in the landfill should be anticipated when evaluating these alternatives. Further 

improvements such as pavements, hardscape, and utilities that are not placed on piles and 

bearing on landfill materials may be subject to distress due to long-term settlement.  

Conceptual project plans provided in the Colton Regional Soccer Complex Concept Design 

document show the landfill area will generally be open space with non-structural 

improvements (ICG, 2014). From a geotechnical perspective, it may be feasible to leave the 

landfill materials in place in an open space area of the park without structural improvements, 

with the understanding that periodic re-grading will be needed in areas of the landfill that 

have settled. Additional maintenance activities may include repair of cracks and offset of 

pavements and hardscapes. The amount of anticipated settlement should be evaluated during 

the design phase. 

Regional geologic mapping indicates that the remainder of the site is underlain by alluvial 

soils. The alluvial soils underlying the project site are generally unconsolidated, reflecting a 

depositional history without substantial loading, and may be subject to collapse. Due to the 

presence of potentially compressible and/or collapsible soils at the site, there is a potential 

for differential settlement to affect project improvements. 
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Since planned development within the project area will involve construction of new 

improvements that would be constructed upon the existing alluvial soils, potential settlement 

and/or collapsible soils will be a consideration in the detailed design and construction of 

project improvements. Assessment of the potential for soils prone to settlement would be 

evaluated prior to detailed design and construction of project improvements and mitigation 

techniques would be developed, as appropriate, to reduce the impacts related to settlement to 

low levels. 

To evaluate the potential for settlement to affect planned project components, surface 

reconnaissance and subsurface evaluation would be performed. During the detailed design 

phase of the project, site-specific geotechnical evaluations would be performed to assess the 

settlement potential of the on-site natural soils. This may include detailed surface 

reconnaissance to evaluate site conditions, and drilling of exploratory borings or test pits and 

laboratory testing of soils, where appropriate, to evaluate site conditions. 

Examples of possible mitigation measures for soils with the potential for settlement include 

removal of the compressible and/or collapsible soil layers and replacement with compacted 

fill, surcharging to induce settlement prior to construction of improvements, allowing for a 

settlement period after or during construction of new fills, and specialized foundation 

design, including the use of deep foundation systems to support structures. Varieties of in-

situ soil improvement techniques are also available, such as dynamic compaction (heavy 

tamping) or compaction grouting. 

9.8. Expansive Soils 

Expansive soils include clay minerals that are characterized by their ability to undergo 

significant volume change (shrink or swell) due to variations in moisture content. Sandy 

soils are generally not expansive. Changes in soil moisture content can result from rainfall, 

irrigation, pipeline leakage, surface drainage, perched groundwater, drought, or other 

factors. Volumetric change of expansive soil may cause excessive cracking and heaving of 

structures with shallow foundations, concrete slabs-on-grade, or pavements supported on 

these materials.  
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Regional geologic mapping indicates that the site soils generally consist of sandy materials. 

In general, the observed granular soils on the ground surface and the sandy alluvial soils 

mapped at the project site are considered to possess a low expansion potential and would not 

present significant impacts to the proposed site improvements. 

Clayey fill soils may be present in the alluvium and the undocumented fill at the site. 

Detailed assessment of the potential for expansive soils would be evaluated during the 

design phase of the project through subsurface exploration and mitigation techniques would 

be developed, as appropriate, to reduce the impacts related to expansive soils to low levels. 

Therefore, the potential impacts due to expansive soils would be reduced to low levels with 

incorporation of techniques such as overexcavation and replacement with non-expansive 

soil, soil treatment, moisture management, and/or specific structural design for expansive 

soil conditions developed during design of the project. 

9.9. Groundwater and Excavations 

Recorded depths to groundwater in monitoring wells in the vicinity of the proposed soccer 

complex and community park are as shallow as approximately 13 feet below the ground 

surface. Planned improvements at the project sites are anticipated to consist of excavations 

and site grading for the fields and other proposed structures. Areas of shallow or perched 

groundwater or seepage may be encountered during grading and excavations, and, if 

encountered, could have an impact on the construction activities at the sites. 

Wet or saturated soil conditions encountered in excavations during construction for the 

project can cause instability of the excavations, and present a constraint to construction 

activities. Excavations in areas with shallow or perched groundwater may need to be 

cased/shored and/or dewatered to maintain stability of the excavations and adjacent 

improvements and provide access for construction. 

Groundwater levels may be influenced by seasonal variations, precipitation, irrigation, 

soil/rock types, groundwater pumping, and other factors, and are subject to fluctuations. On-

site infiltration of stormwater related to low impact development guidelines, if used, may 
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have an impact on planned site improvements and should be evaluated during the detailed 

design phase of the project. 

Further study, including subsurface exploration, would be performed during the detailed 

design phase of planned improvements to evaluate the presence of seepage and/or perched 

groundwater, and to evaluate the potential for stormwater infiltration at the site, and the 

potential impacts on design and construction of project improvements. Mitigation techniques 

would be developed, as appropriate, to reduce the impacts related to groundwater to low 

levels.  

10. LIMITATIONS 

The purpose of this study was to evaluate geotechnical conditions and potential geologic and 

seismic hazards at the site by reviewing readily available geotechnical data, to provide a 

preliminary geotechnical evaluation which can be utilized in the preparation of environmental 

documents for the project. 

The geotechnical analyses presented in this report have been conducted in accordance with 

current engineering practice and the standard of care exercised by reputable geotechnical 

consultants performing similar tasks in this area. No other warranty, implied or expressed, is 

made regarding the conclusions, recommendations, and professional opinions expressed in this 

report. Our preliminary conclusions and recommendations are based on a review of readily 

available geotechnical literature, geologic and seismic data, and an analysis of the observed 

conditions. Variations may exist and conditions not observed or described in this report may be 

encountered. 
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LANDSCAPE MAINTENANCE
Prevention

S T O R M W A T E R



Stormwater Management
Practices for Commercial
Landscape Maintenance

Pollution Prevention
S T O R M W A T E R

Recycle Yard Waste
Recycle leaves, grass clippings and other yard waste. Do not blow, sweep,
rake or hose yard waste into the street. Try grasscycling - the natural recycling
of grass by leaving clippings on the lawn when mowing. Grass clippings will
quickly decompose, returning valuable nutrients to the soil. Further information
can be obtained at www.ciwmb.ca.gov/Organics.

Use Fertilizers, Herbicides and Pesticides Safely
Fertilizers, herbicides and pesticides are often carried into the storm drain
system by sprinkler runoff. Use of natural, non-toxic alternatives to the
traditional fertilizers, herbicides and pesticides is highly recommended. If you
must use chemical fertilizers, herbicides, or pesticides:

 Spot apply pesticides and herbicides, rather than blanketing entire areas.
 Avoid applying near curbs and driveways, and never apply before a rain.
 Apply fertilizers as needed, when plants can best use it, and when the

    potential for it being carried away by runoff is low.

Recycle Hazardous Waste
Pesticides, fertilizers, herbicides and motor oil contaminate landfills and should
be disposed of through a Hazardous Waste Facility, which accepts these types
of materials. For information on proper disposal call, (909) 386-8401.

Use Water Wisely
Conserve water and prevent runoff by controlling the amount of water and
direction of sprinklers. Sprinklers should be on long enough to allow water to
soak into the ground but not so long as to cause runoff. Periodically inspect,
fix leaks and realign sprinkler heads. Plant native vegetation to reduce the
need of water, fertilizers, herbicides, and pesticides.

Prevent Erosion
Erosion washes sediments, debris and toxic runoff into the storm drain system,
polluting waterways.

 Prevent erosion and sediment runoff by using ground cover, berms and
    vegetation down-slope to capture runoff.

 Avoid excavation or grading during wet weather.

Store Materials Safely
Keep landscaping materials and debris away from the street, gutter and storm
drains. On-site stockpiles of materials must be covered with plastic sheeting
to protect from rain, wind and runoff.

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

1 (800) CLEANUP
or visit our websites:

www.co.san-bernardino.ca.us/flood/npdes
www.1800cleanup.org

Yard waste, sediments, and toxic lawn/garden chemicals used in
commercial landscape maintenance often make their way into the
San Bernardino County storm drain system and do not get treated
before reaching the Santa Ana River. This pollutes our drinking water
and contaminates local waterways, making them unsafe for people
and wildlife. Following these best management practices will prevent
pollution, comply with regulations and protect public health.

(877) WASTE18

sbcountystormwater.org

(877) WASTE18

sbcountystormwater.org

To report illegal dumping call

or visit our website:

http://www.sbcountystormwater.org/


 

 
For more information about how you can prevent stormwater pollution:  

www.sbcountystormwater.org 



Item: Fertilizer bill insert  Actual size: 3.625” x 8.5”  Advertiser: San Bernardino County Storm Water Program
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English side Spanish side

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

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

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

and protect your health.

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

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

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

Fertilizer Tips to
Prevent Pollution

Consejos de Prevención
Para la Contaminación

de Fertilizantes.

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

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

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

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

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

Consejos de Prevención
Para la Contaminación

de Pesticidas.

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

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

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

la contaminación y protejer la salud publica.

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

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

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

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

and protect your health.

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

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

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

Pesticide Tips to
Prevent Pollution



 

 



 

 
For more information about how you can prevent stormwater pollution:  

www.sbcountystormwater.org 


