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  Owner’s Certification   

Project Owner’s Certification 

 

This Water Quality Management Plan (WQMP) has been prepared for Richmond American Homes by 

United Civil Inc. The WQMP is intended to comply with the requirements of the San Bernardino County 

and the NPDES Areawide Stormwater Program requiring the preparation of a WQMP. The undersigned, 

while it owns the subject property, is responsible for the implementation of the provisions of this plan and 

will ensure that this plan is amended as appropriate to reflect up‐to‐date conditions on the site consistent 

with San Bernardino County’s Municipal Storm Water Management Program and the intent of the NPDES 

Permit for San Bernardino County and the incorporated cities of San Bernardino County within the Santa 

Ana Region. Once the undersigned transfers its interest in the property, its successors in interest and the 

city/county shall be notified of the transfer. The new owner will be informed of its responsibility under this 

WQMP. A copy of the approved WQMP shall be available on the subject site in perpetuity. 

 

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

of the WQMP have been accepted and that the plan will be transferred to future successors.” 
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Owner’s Signature 
Owner Name: Erik Pfahler 

Title  Senior Vice President 

Company  BORSTEIN ENTERPRISES 
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Section 1  Discretionary Permit(s) 

Form 1‐1 Project Information 

Project Name     Nerio Farms 

Project Owner Contact Name:  Erik Phafler, BORSTEIN ENTERPRISES 

Mailing 

Address:   

11726 San Vicente Blvd., Suite 300, 

Los Angeles, CA 90049 

E‐mail 

Address:   
Erik@borsteinenter
prises.com 

Telephone:   
(310) 582‐1991 

X203 

Permit/Application Number(s):   
DRC TBD 

WQMP 2026‐00008 

WDID TBD 

Tract/Parcel Map 

Number(s):  
TENTATIVE TRACT NO. 20849 

Additional Information/ 

Comments: 
 

Description of Project: 

The 24.16‐acre project is located at 4257 Philips Boulevard within the City of Chino, 
California. The site is bordered by Philips Boulevard to the north, existing residential 
units to the east and south, and Pipeline Avenue to the west. Currently, the site is 
vacant and occupied predominantly by farmland. The topography generally slopes in 
the south and southeast direction. Vegetation comprises of localized areas of crops 
and medium to large trees. The offsite area that drains onto the property includes 
the  few  residential  buildings  to  the  northeast. A  detention  basin  is  proposed  to 
mitigate peak flow. 
 
The site is divided into three drainage management areas (DMA). There is a total of 
90 single family residential units. As  infiltration  is not feasible for this site, WQMP 
requirements will be satisfied through biofiltration BMP. 

Provide summary of 

Conceptual WQMP conditions 

(if previously submitted and 

approved). Attach complete 

copy. 

N/A 
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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):    1,052,384  3 

Number of Dwelling Units:  91  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)   

□ ~ □ □ 

□ □ □ □ 

□ 

I I I I I 

□ ~ 

~ □ 
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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: 

During construction, the owner/developer shall be responsible for installing, inspecting, and maintaining all onsite post‐
construction  BMPs.  The  owner/developer  shall  also  be  responsible  for  the management  of  the  project  site  plus 
implementation and maintenance of the BMPs required by this WQMP until such time as these responsibilities are 
turned over to and accepted for maintenance by the project’s HOA. Post‐construction, the HOA shall be responsible for 
long‐term operation and maintenance, including funding of the project’s post‐construction BMPs.  
 
The HOA  shall  be  responsible  for maintaining  all  common  private  areas within  the  site.  The HOA  shall  retain  all 
inspection and maintenance  records  for  the project’s BMPs  for a period of 5 years as  required by  the HOA by  the 
adopted MS4 permit, after the recorded inspection date for the lifetime of the project. 
 
All street improvements within the proposed Tract will be private and therefore maintained by the HOA. All proposed 
storm drain except for appurtenances connected to the proposed BMPs, will be maintained by the HOA. 
 
The proposed storm drain, inlets and infiltration system will be the maintenance responsibility of the HOA. There will 
be no public  improvement transferred to the City of Chino for Operation and Maintenance upon completion by the 
developer. 
 
 
OWNER/DEVELOPER: 
 
Erik Pfahler, Senior Vice President 
BORSTEIN ENTERPRISES 

11766 WILSHIRE BLVD., SUITE 820 
LOS ANGELES, CA 90025 

Erik@borsteinenterprises.com 
(310) 582‐1991 X203 
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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    Expected from detached residential development. 

Nutrients ‐ Phosphorous  E    N    Expected from detached residential development. 

Nutrients ‐ Nitrogen  E    N    Expected from detached residential development. 

Noxious Aquatic Plants  E    N    Expected from detached residential development. 

Sediment  E    N    Expected from detached residential development. 

Metals  E    N    Not expected. 

Oil and Grease  E    N    Expected from detached residential development. 

Trash/Debris  E    N    Expected from detached residential development. 

Pesticides / Herbicides  E    N    Expected from detached residential development. 

Organic Compounds  E    N    Expected from detached residential development. 

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

Description of Water Quality 

Credit Eligibility (if applicable) 

None 

□ □ □ 

□ 
□ 

□ □ □ □ 
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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  34.04456  Longitude  ‐117.71427 

Thomas Bros Map page   

605 D4 

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‐1,‐2 and ‐3 

to Outlet 1 

Runoff from each lot surface flows onto street. Runoff flows along street gutter. Low flow is 

intercepted by Filterra units and treated. High flow bypasses and continues on the streets. Flow 

eventually drains into catch basins at the lower end of the site and is conveyed through 

down drain into a detention basin. Outflow from Filterra is routed by storm drain into the 

same basin. Flow in the basin is released through parkway drain onto Pipeline Avenue.

Outlet 1 

DA1 DMA 1  DA1 DMA 3 DA1 DMA 2 

BMP1 BMP2 BMP3

~ □ 

□ ~ 

I 

66cS 
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Oval

tchen
Oval
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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 1  DMA 2  DMA 3  DMA D 

1 
DMA drainage area (ft2)

2 
Existing site impervious area (ft2)

3
 Antecedent moisture condition For desert

areas, use 

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

0100412_map.pdf
 

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool –  

http://permitrack.sbcounty.gov/wap/ 

5 Longest flowpath length (ft)

6
 Longest flowpath slope (ft/ft)

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

of Hydrology Manual
 

8
 Pre‐developed pervious area condition:

Based on the extent of wet season vegetated cover 

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

of site to support rating 

See Existing Hydrology in the Hydrology Report
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Form 3‐2 Existing Hydrologic Characteristics for Drainage Area 1 
(use only as needed for additional DMA w/in DA 1) 

For Drainage Area 1’s sub‐watershed DMA, 

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

1 
DMA drainage area (ft2)                                       

2 
Existing site impervious area (ft2)

             
 

         
 

         
 

3
 Antecedent moisture condition For desert 

areas, use 

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

0100412_map.pdf
 

           
 

         
 

         
 

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool –  

http://permitrack.sbcounty.gov/wap/ 

           
 

         
 

         
 

5 Longest flowpath length (ft)
             

 
         

 
         

 

6
 Longest flowpath slope (ft/ft)

                                       

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

of Hydrology Manual
 

                                     

8
 Pre‐developed pervious area condition: 

Based on the extent of wet season vegetated cover 

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

of site to support rating 
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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 

San Antonio Creek, Chino Creek Reach 2, Chino Creek Reach 1B, Chino Creek 
Reach 1A, Prado Basin 

Applicable TMDLs 
Refer to Local Implementation Plan 

San Antonio Creek – indicador bacteria; Chino Creek Reach 2– indicador 

bacteria; Chino Creek Reach 1B, 1A – indicador bacteria 

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  

San Antonio Creek – pH; Chino Creek Reach 2– pH, indicator bacteria; Chino 

Creek Reach 1B – Nutrients, COD, Indicator Bacteria, Toxicity, Pyrethroids, 

Bifenthrin; Chino Creek Reach 1A – Indicator Bacteria, Nutrients; Prado Basin ‐

pH 

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

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

Unlined Downstream Water Bodies 
Refer to Watershed Mapping Tool –  

http://permitrack.sbcounty.gov/wap/ 
Chino Creek Reach 1B 

Hydrologic Conditions of Concern 

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

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

  No 

Watershed–based BMP included in a RWQCB 

approved WAP 

  Yes Attach verification of regional BMP evaluation criteria in WAP  

•  More Effective than On‐site LID 

•  Remaining Capacity for Project DCV  

•  Upstream of any Water of the US 

•  Operational at Project Completion 

•  Long‐Term Maintenance Plan  

 No 

~ 

□ 

□ 

~ 
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Section 4  Best Management Practices (BMP) 

4.1  Source Control BMP 

4.1.1  Pollution Prevention  
Non‐structural and structural source control BMP are required to be incorporated into all new development 

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

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

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

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

pollutant sources or activities. 

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

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

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

implemented in the project.
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Form 4.1‐1 Non‐Structural Source Control BMPs 

Identifier  Name 
Check One 

Describe BMP Implementation OR, 

if not applicable, state reason Included 
Not 

Applicable 

N1 
Education of Property Owners, Tenants 

and Occupants on Stormwater BMPs 
   

HOA will provide Educational Materials  to homeowners. HOA will periodically 
provide tenants with environmental awareness education materials which may 
include use of household chemicals, discharges of wastes via hosing or other 
direct  discharge  to  gutters,  catch  basins  and  storm  drains.  See  attached 
Education Materials in Appendix F of the WQMP report. 

N2  Activity Restrictions 
   

HOA and Homeowners will  implement restrictions enacted thru the formation 
of conditions, covenants and restrictions (CCRs) to protect surface water runoff. 
Some  of  the  activity  restrictions  that  would  help  promote  water  quality 
protection  for residential areas are: 1. Requirement  to keep trash receptacles 
covered at all  times 2. Prohibiting discharges of paint and masonry wastes  to 
streets or storm drains 3. Prohibit connections of pool/spa draining to streets or 
storm drains 4. Prohibiting blowing or sweeping of debris into streets or storm 
drains. 5. Keep trash containers lids closed at all times. When using pesticides or 
fertilizer, application shall be done by licensed applicator. 

N3  Landscape Management BMPs 
   

Standard landscaping maintenance activities, including trash removal, proper 
replacement  of  landscaping  as  needed  and  regular  trimming.  See  attached 
CASQA SD‐ 12 in section 6.4 of the WQMP Report. Proper irrigation practices will 
also be observed to prevent over‐spraying. Proper sprinkler maintenance will be 
incorporated  into  landscape  management.  Landscape  management  will 
commence immediately upon installation of landscaping and will be maintained 
twice  a month.  The HOA  and homeowners will be  responsible  for  landscape 
maintenance within exclusive use areas. All irrigation systems shall be AB 1881 
Compliant. 

N4  BMP Maintenance 
   

Maintenance of BMPs  implemented at  the project  shall be performed at  the 
frequency prescribed  in  Section 5 of  this WQMP. Records of  inspections  and 
maintenance shall be maintained by the HOA and documented with the O & M 
of the WQMP. Records shall be available for review upon request. 

N5 
Title 22 CCR Compliance  

(How development will comply) 
   

Not Applicable. 

~ □ 

~ □ 

~ □ 

~ □ 

□ ~ 
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Form 4.1‐1 Non‐Structural Source Control BMPs 

N6  Local Water Quality Ordinances 
   

HOA will be responsible for ensuring BMPs comply with Local Water Quality Ordinances 

& AB 1881 

N7  Spill Contingency Plan 
    There is no oil facility or storage onsite. 

N8  Underground Storage Tank Compliance      There is no underground storage tank onsite. 

N9 
Hazardous Materials Disclosure 

Compliance 
    There is no hazardous material storage onsite. 

 

~ □ 

□ ~ 

□ ~ 

□ ~ 
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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 
   

The developer will ensure all structures comply with Order 4459 of the Uniform 

Fire  Code,  City  codes,  San  Bernardino  County  Fire  Department,  and  local 

standards. 

N11  Litter/Debris Control Program 
    HOA will conduct litter collection and removal on a bi‐weekly basis. 

N12  Employee Training 
   

HOA will provide annaul training to ensure awareness of maintenance activities 

that may result in pollutants reaching the storm drain.  

N13  Housekeeping of Loading Docks 
    No loading docks are proposed in this project. 

N14  Catch Basin Inspection Program 
   

Per the O & M Manual, the HOA will maintain and inspect proposed catch basins 
on private streets. Cleaning shall be done in late summer/early fall prior to the 
start of the rainy season. Inspection shall also include storm drain pipes, inlets, 
and  other  storm  drain  appurtenances.  A  record  of  all  employees  or  facility 
maintenance by HOA shall be logged and kept to closely monitor the inspection 
of catch basin and other drainage facilities connected to it to all proposed BMPs. 

N15 
Vacuum Sweeping of Private Streets and 

Parking Lots 
   

HOA will have vacuum sweeping of private streets and parking lots on a weekly 

basis or whenever necessary. 

N16 
Other Non‐structural Measures for Public 
Agency Projects 

    Not a public agency project 

N17 
Comply with all other applicable NPDES 
permits 

   
The developer shall complete and file a SWPPP to the State Regional Board and 
forward a copy of NOI to the city. Project needs to comply with the 
Construction General Permit (CGP). 

~ □ 

~ □ 

~ □ 

□ ~ 

~ □ 

~ □ 

□ ~ 

~ □ 
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Form 4.1‐2 Structural Source Control BMPs 

Identifier  Name 

Check One 
Describe BMP Implementation OR, 

If not applicable, state reason Included 
Not 

Applicable 

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

   
Storm drain system stencilling and signage will be applied/installed at the 

Filterra vault inlets. 

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

    No outdoor material storage in this project. 

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

   
There  is no central  trash management proposed  for  this project. Trash  is 

handled by each individual house. 

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) 

   

HOA and homeowner may employ any of the following: 1. Install rain shutoff 
devices to prevent irrigation after precipitation 2. Maintain and fix broken 
sprinklers  or  lines.  3.  Implement  landscape  plan  consistent with  County 
Water  Conservation  Resolution  or  City  Equivalent.  4. Group  plants with 
similar water  requirements. 5. Choose drought  tolerant plants. 6. Design 
irrigation systems to each landscape area’s specific water requirements. 7. Be AB 

1881 compliant. 

S5 

Finish grade of landscaped areas at a minimum of 

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

pavement 

   
Landscape will be  kept below  top of  curb  to  ensure  higher  retention of 

irrigation and storm water. See Sheet 7 of the Precise Grading Plan. 

S6 

Protect slopes and channels and provide energy 

dissipation (CASQA New Development BMP 

Handbook SD‐10) 

   
Riprap proposed in the basin for energy dissipation. 

S7 
Covered dock areas (CASQA New Development 

BMP Handbook SD‐31) 
    Project doesn't include dock. 

S8 

Covered maintenance bays with spill containment 

plans (CASQA New Development BMP Handbook 

SD‐31) 

    Project doesn't include maintenance bays. 

S9 
Vehicle wash areas with spill containment plans 

(CASQA New Development BMP Handbook SD‐33) 
    Project doesn't include vehicle wash. 

~ □ 

□ ~ 

□ ~ 

~ □ 

~ □ 

~ □ 

□ ~ 

□ ~ 

□ ~ 
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S10 
Covered outdoor processing areas (CASQA New 

Development BMP Handbook SD‐36) 
    None is proposed in this project. 

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) 

    Project doesn't include equipment wash. 

S12 
Fueling areas (CASQA New Development BMP 

Handbook SD‐30) 
    Project doesn't include fueling. 

S13 
Hillside landscaping (CASQA New Development 

BMP Handbook SD‐10) 
    Project doesn't include hillside landscaping. 

S14  Wash water control for food preparation areas 
    Project doesn't include food preparation. 

S15 
Community car wash racks (CASQA New 

Development BMP Handbook SD‐33) 
    Project doesn't include community car wash rackets. 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 
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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: Hardscape proposed only where necessary. The overall imperviousness is 0.52. 

Maximize natural infiltration capacity: Yes   No   
Explanation: Landscaping is implemented to maximize natural infiltration capacity. The site is on mild slope allowing natural 
infiltration capacity to be maximized. Minimize compaction to building envelope area and slopes during grading operations. 
Building envelope and 

Preserve existing drainage patterns and time of concentration: Yes   No   

Explanation: Proposed development will match the existing drainage pattern. 

Disconnect impervious areas: Yes   No   

Explanation: Parkway landscape are built throughout the site to reduce continuous impervious area.` 

Protect existing vegetation and sensitive areas: Yes   No   

Explanation: New open space and landscape are proposed to provide vegetation. 

Re‐vegetate disturbed areas: Yes   No   

Explanation: Landscaped areas are proposed in this project. 

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

Explanation: Underground infilitration area will have minimal required compaction.  

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes   No   
Explanation: Drainage swales are proposed in the yards to convey yard flow to streets. 

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes   No   
Explanation Areas to be staked 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 
(DA 1) 

1 Project area DA 1 (ft2): 
962,284 (effective area) 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 52.4 

3 
Runoff Coefficient (Rc):  _0.355 

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

5 
Compute P6, Mean 6‐hr Precipitation (inches):  0.887 

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):  49,555  

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24‐hr  = 1.582; 48‐hr = 1.963)  

Compute separate DCV for each outlet from the project site per schematic drawn in Form 3‐1 Item 2 

 

□ 
~ 
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Form 4.2‐2  Summary of HCOC Assessment (DA 1) 

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

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

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

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

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

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

Pre‐developed 
1 39335 
Form 4.2‐3 Item 12 

2 18.56 
Form 4.2‐4 Item 13 

3 10.97 
Form 4.2‐5 Item 10 

Post‐developed 
4 97139 
Form 4.2‐3 Item 13 

5 13.82 
Form 4.2‐4 Item 14 

6 21.46 
Form 4.2‐5 Item 14 

Difference 
7  57804 
Item 4 – Item 1 

8  4.74 
Item 2 – Item 5 

9             
Item 6 – Item 3 

Difference  

(as % of pre‐developed) 

10 147% 
Item 7 / Item 1 

11 25.5% 
Item 8 / Item 2 

12 95.6% 
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 
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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. 

□ igJ 

igJ □ 

□ igJ 

□ igJ 

igJ □ 

□ igJ 

igJ □ 

igJ □ 
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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):  0      Vretention =Sum of Item 4 for all BMPs 

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

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

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

proceed to Item 14 

DA         DMA        

BMP Type            

DA         DMA        

BMP Type            

DA         DMA        

BMP Type             
(Use additional forms 

for more BMPs) 

7 
Ponding surface area (ft2)                                     

8 
Ponding depth (ft)                                     

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):  0      Vretention =Sum of Item 12 for all BMPs 

□ ~ 

--------------------------

----------------------------------------------------·················~··············· •••••••••••••••••• 

--------------

---------------------

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

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):  0        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 1  DMA 1 

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):  0     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):  0       Vretention =Sum of Item 28 for all BMPs

 

□ ~ 

□ igJ 

□ 
igJ 

--------- -, 
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Form 4.3‐2  Site Design Hydrologic Source Control BMPs (DA 1) 
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): 49,555    Vunmet = Form 4.2‐1 Item 7 ‐ Form 4.3‐2 Item 30 

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

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

WQMP) ‐  Use additional forms for more BMPs 

DA 1  DMA 1 

BMP Type 

infiltration basin  

DA         DMA        

BMP Type            

DA         DMA        

BMP Type              

(Use additional forms 

for more BMPs) 

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

Appendix D of the TGD for WQMP for minimum requirements for 

assessment methods 

See Geotechnical report. 

3 
Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 

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

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

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

for WQMP for BMP design details 

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

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

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

the TGD for WQMP 

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

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

10 
Amended soil porosity 

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

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

12 
Gravel porosity 

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

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

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

15 
Underground Retention Volume (ft3)  Volume determined using 

manufacturer’s specifications and calculations 

16 
Total Retention Volume from LID Infiltration BMPs: 0    (Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 0%   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):  0   

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

BMP Type(s)  Compute runoff volume retention from proposed 

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

WQMP) ‐  Use additional forms for more BMPs 

DA         DMA        

BMP Type            

DA         DMA        

BMP Type            

DA         DMA        

BMP Type              

(Use additional forms 

for more BMPs) 

2 
Describe cistern or runoff detention facility 

                                   

3 
Storage volume for proposed detention type (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 0  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):  49,555    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. 

Pathogen, Phosphorous, Nitrogen, Sediment, Oil and Grease, Trash and 
Debris, Pesticides, PH 

 

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):  0 Form 4.3‐6 

Item 15 + Form 4.3‐7 Item 13 

4 
Compute remaining LID DCV with 

implementation of volume based biotreatment 

BMP (ft3):  0   Item 1 – Item 3 

5 
Remaining fraction of LID DCV for 

sizing flow based biotreatment BMP: 

0%  Item 4  / Item 1 

6 
Flow‐based biotreatment BMP capacity provided (cfs):  2.96  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:  0   

Sum of Item 14 for all volume‐based BMPs included in this form 

----------------



Water Quality Management Plan (WQMP) 
   

 

    4‐23 

 

 

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 :  0   

 (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 1  DMA 1 

BMP Type  

DA 1  DMA 2 

BMP Type            

DA 1  DMA 3 

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 

Pathogens (Bacterial / Virus), Phosphorous, Nitrogen, Noxious 
Aquatic Plants, Sediment, Oil and Grease, Trash/Debris, 
Pesticides / Herbicides. Organic Compounds 

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 

See sizing table 

3 
Bed slope (ft/ft)  

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

design details 

4 
Manning's roughness coefficient 

5 
Bottom width (ft)  

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

6 
Side Slope (ft/ft)  

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

design details 

7 
Cross sectional area (ft2)  

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

8 
Water quality flow velocity (ft/sec) 

V =  Form 4.3‐5 Item 6 / Item 7 

9 
Hydraulic residence time (min)  

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

BMP design details 

10 
Length of flow based BMP (ft) 

L = Item 8 * Item 9 * 60 

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

SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10
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4.3.5  Conformance Summary 
Complete Form 4.3‐9 to demonstrate how on‐site LID DCV is met with proposed site design hydrologic source 

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

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

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

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

 

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

1 
Total LID DCV for the Project DA‐1 (ft3): 49,555 Copy Item 7 in Form 4.2‐1 

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

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

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

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

6 
Flow capacity provided by flow based biotreatment BMP (cfs): 2.96    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):  52,947     
(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): N/A   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): N/A  Item 1 – 

Item 2 

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

(ft3): N/A  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    

II 

l 

I 

□ 

□ IZI 

□ 

□ 

IZI 
' 

□ IZI 
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4.4  Alternative Compliance Plan (if applicable) 
Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest and use, 

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

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

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

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

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

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

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

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

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

receiving waters; 

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

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

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

 

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

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

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

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

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

be attached to the WQMP.  

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

BMP 
Reponsible 

Party(s) 

Inspection/ Maintenance 

Activities Required 

Minimum Frequency 

of Activities 

N2 
Activity 
Restrictions 

HOA  HOA enforces that maintenance and storage of materials 
be prohibited through property management policies. 

As needed 

N3 Landscape  
HOA 

Maintenance activities include trash removal, proper 
replacement of landscaping, and regular trimming. Proper 
irrigation  practices  should  also  be  observed  to  prevent 
over‐spraying.  Proper  sprinkler  maintenance  should  be 
incorporated  into  landscape  management.  Landscape 
management  shall  commence  immediately  upon 
installation of landscaping. The HOA and homeowners will 
be responsible for landscape maintenance within exclusive 
use areas.  

Twice/month or as 

needed 

N11 
Litter/Debris 
Program 

HOA 
Through regular inspection, HOA will ensure that 

common areas be kept clear of all litter and debris 
Monthly 

N14 
Catch basin 

HOA 

Inspect and clean catch basins, inlets, outlets, pipes, and 
other storm drain appurtenances. If illegal dumping has 
occurred, the proper authorities and property owner 
representative shall be notified as soon as practicable. 
Using an industrial vacuum, the collected materials shall 
be removed from the liner. 

At least April, July, 
and October of 
each year 

N15 
Street 
Sweeping 

HOA 
Sweep/vacuum all private streets using a vacuum assisted 

sweeper. 
Monthly 

S1 
Storm drain 
Stenciling 

HOA 
Inspect for legibility or damage. Repair as needed. 

As needed, or once a 
year 
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S4 
Landscape 
Planning and 
Site Design 
&Efficient 
Irrigation 

HOA/Home
owners 
(private) 
and LMD 

Inspect all Common landscape areas and replace dead 
vegetation and remove trash. Properly manage 
pesticides and fertilizers. Replace mulch as necessary. 
Inspect, adjust, and repair irrigation system. Verify that 
runoff minimizing landscape design continues to function 
by checking that water sensors are functioning properly, 
that irrigation heads are adjusted properly to eliminate 
overspray to hardscape areas, and to verify that irrigation 
timing and cycle lengths are adjusted in accordance with 
water demands, given time of year, weather and day or 
night time temperatures. 

Weekly 

Biofiltration 
(Filterra) 

HOA 

Inspect and clean filters, inlets, outlets, and other storm 
drain appurtenances. Remove/clean debris, trash, oils, 
and pollutants from system per manufacture’s 
recommendation. Maintain plants and replace as 
needed.  

As recommended by 

manufacturer 
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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 



APPENDIX A 
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DESIGN CAPTURE FLOW CALCULATION 

DMA 
Area 

2-yr, 1-hr Regression 
FS I BMP IMP C BMP 

(Unit) Rainfall Coefficient 
(ac) (in/hr) (in) 

1a 5.48 0.599 0.2787 2 0.33 0.52 0.352 
1b 5.99 0.599 0.2787 2 0.33 0.52 0.352 
2a 4.21 0.599 0.2787 2 0.33 0.54 0.366 
2b 3.59 0.599 0.2787 2 0.33 0.54 0.366 
3a 3.72 0.599 0.2787 2 0.33 0.51 0.343 

DESIGN CAPTURE VOLUME CALCULATION 

NTS 

DCF 

(els) 
0.643 
0.598 
0.514 
0.438 
0.426 

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

(DA 1) 

1 Project a-ea DA 1 (ftl): 2 l11pe-viousness after applying preventative 
3 . ' . 

Runoff Coefficient t_Rc): _0.355 

962,284 site design practices (Imp%): 52.4 R, = 0.858(/mp%t'-O. l8(/rnµ%t 2..1.o. 774{/mp%)+0. 04 

4 Determine 1-hour rainfa I depth for a 2-year return period P2~,-~rr (ir): 0.599 /itt i:1 :(/hdsc. ,1 ws. noaa. qo vi/, ds ct'g_[dslsalsca Q fds. html 

5 Compute Pn, Mean 6-hr Prec.ipitation (incres): 0.8-87 

Po= !fem 4 +c,, where C,is afur:ction of site climaticregion specified in Form 3-1 Item 1 (Volley= 1.4807; Mountain= 1.909; Desert= 1.2371) 

6 Dr.iwcown R.ite 

Use 18 hour;; os the default condition. Select.ion and use of the 21 hour drawdown time condition is wbject to opprovul 24-hrs D 
by the ioco/ Jurisdiction. fhe neci'ssary BMP footprint is afunctie,n of drawdown time. While shorterdrawdown times 48-h rs 12.1 
reduce the performc1nce criteria for LID DMP dr:sign rnpwre volume, the depth of water that can be stored is also 

reducr:d. 

7 Compute design capture volume, DCV (ft3J: 49,555 

OCV= !/12 ~ [Item 1" Item :J "Jrem 5 "C:J, where C, is a junction of drawdown rate {24-hr = 1.582;48-hr = 1.963) 

Comµute seµarot~, DCV for each outlet from the project site i,er scl1ematic drown in Form 3-1 Item 2 
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0 CATCH BASIN STENCIL 
A----

ALL CATCH BASINS AND INLETS THAT DISCHARGE INTO AN EXISTING OR 
PROPOSED STORM DRAIN MUST BE STENCILED TO DISCOURAGE ILLEGAL 
DUMPING OF POLLUTANTS. THIS STENCIL SHALL HAVE A MINIMUM DIAMETER 
OF 30 INCHES. ALL CATCH BASINS SHALL BE LABELED WITH EITHER LOGO 
SHOWN ABOVE. 

PLANT (NOT BY CONTECH ) 

WQMP BMP AS-BUILT CERTIFICATE 

I HEREBY CERTIFY THAT THE NECESSARY WATER 
QUALITY MANAGEMENT PLAN BEST MANAGEMENT 
PRACTICE DEVICES HAVE BEEN CONSTRUCTED 
UNDER MY SUPERVISION AND ARE FUNCTIONAL 
TO THE BEST OF MY KNOWLEDGE AS OF THE 
DATE BELOW. 

SIGNATURE DATE 

CLEAN OUT FRAM E AND 
COVER CAST INTO TOP SLAB 

TRE E FRAME AND GRATE 
CAST INTO TOP SLAB 

/ ENERGY DISSIPATION ROCKS 

1 GALVANIZED ANGLE NOSING 

TOP SLAB 

2"0 IRRIGATION 
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I 
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Duration 

5-min 

10-min 

15-min 

30-min 

60-min 

BOYERS• 

PF tabular 

I -·-I 
LOCUST ST 

MAPLE ST 

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES 
WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION 

NOAA Atlas 14, Volume 6, Version 2 

- ... Supplementary mformat1on 

• Source: ESRI Maps 

•• Source: USGS 

~ Printpage 

PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)1 

1 2 5 

0.121 0.158 0.209 
(0 101·0 146) (0 132-0.192) (0 1no 

0.173 0.227 0.299 
(0 145-0210) (0 189-0.275) (0 249-0.363) (0.296-0.441) (0.354-0.564) (0.398-0 663) (0.441-0.774) (0.483-0.899) (0.536-1.09) 

0.209 0.274 0.362 0.435 0.537 0.618 0.703 0.793 0.919 
(0 175-0 253) (0 229-0.332) (0 301-0.439) (0.358-0.533) (0.428-0 682) (0.482-0 802) (0 534-0 936) (0 585-1 .09) (0.649-1 .32) 

0.308 0.403 0.531 0.639 0.789 0.908 1.03 1.16 1.35 
(0.257-0.372) (0.336-0.488) (0.442-0.645) (0.526-0. 782) (0.628-1 .00) (0.707-1 .18) (0.784-1 .38) (0.859-1 .60) (0.953-1 .93) 

0.458 0.599 0.790 0.950 1.17 1.35 1.54 1.73 2.01 
(0 382·0 554) (0 500-0.726) (0 657-0 960) (0 783-116) (0934-1.49) (1 05-175) (117-204) (128-2.38) (1.42-287) 

0.688 0.897 1.17 1.40 1.71 
4-0.832) (0.7 48-1.09) (0.975-1.42) (1.1 

0.872 1.13 1.48 1.76 2.14 
(0.728-1 .06) (0.945-1 .37) (1.23-1.79) (1.45-2.15) (1 .70-2 .72) 

1.23 1.59 2.06 2.45 2.98 
(102-1.48) (1 33-1 93) (1.72-251) 

1.62 2.11 2.74 
(1.35-1 96) (1. 76-2.55) (2.28-3.34) 

2.14 2.81 3.70 

(0.574-1 25) 

1.02 
(0.695-1 51) 

1.50 
(1.02-2.22) 

2.23 
(152-331) 

3.11 
1) 

3.83 
(2.61-5.69) 

5.28 
(3 59-7 83) 

7.17 

10.2 
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Table 1 – Land Cover Break Down and Imperviousness 

Break Down DMA-1 DMA-2 DMA-3 Overall 
House (sf) 129,335 103,866 42,365 275,566 

Drive Way (sf) 21,655 17,668 5,725 45,048 
Sidewalk (sf) 25,099 18,536 10,106 53,741 

Street (sf) 62,959 44,329 23,710 130,998 
Subtotal (sf) 239,048 183,399 81,906 504,353 

     
DMA Area (sf) 460,566 339,682 162,036 962,284 

Imp 0.52 0.54 0.51 0.52 
 

 

Table 2 – Design Treatment Flow Calculation 

 
 
 

Table 3 – Filterra Unit Sizing 
                                                                       

(media infiltration rate= 175 in/hr) 
Unit Area DCF(1) Size Depth Capacity 

 (ac) (cfs)   (cfs) 
1a 5.48 0.643 20’x8’ 3'-6.5" 0.648 
1b 5.99 0.598 20’x8’ 3'-6.5" 0.648 
2a 4.21 0.514 20’x8’ 3'-6.5" 0.648 
2b 3.59 0.438 16’x8’ 3'-6.5" 0.509 
3a 3.72 0.426 16’x8’ 3'-6.5" 0.509 
 (1) From Table 1 

DMA 
(Unit) Area 2-yr, 1-hr 

Rainfall 
Regression 
Coefficient FS I_BMP IMP C_BMP DCF 

 (ac) (in/hr)   (in)   (cfs) 
1a 5.48 0.599 0.2787 2 0.33 0.52 0.352 0.643 
1b 5.99 0.599 0.2787 2 0.33 0.52 0.352 0.598 
2a 4.21 0.599 0.2787 2 0.33 0.54 0.366 0.514 
2b 3.59 0.599 0.2787 2 0.33 0.54 0.366 0.438 
3a 3.72 0.599 0.2787 2 0.33 0.51 0.343 0.426 



APPENDIX C 

Soil and Infiltration Report 

(See attached)
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Operation and Maintenance     
          (O&M) Plan
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1. Introduction  
 

This O&M Plan describes the designated responsible party for implementation of 
this WQMP, including: operation and maintenance of all the structural BMP(s), 
conducting the training/educational program and duties, and any other necessary 
activities. The O&M Plan includes detailed inspection and maintenance 
requirements for all structural BMPs, including copies of any maintenance contract 
agreements, manufacturer’s maintenance requirements, permits, etc. 
 

2. Project Information 
 
Project Name: 
   Nerio Farms 
   Tentative Tract No. 20849 
   Chino, CA 
 
Number of dwelling units: 90 

 
 

3. BMP Summary  
 
 

Table 1. Proposed Structural Source Control BMPs 
 

Drainage 
Management 

Area 
Area Structural BMP Type Quantity 

 (ac)   
DMA-1 11.47 Filterra 2 
DMA-2 7.8 Filterra 2 
DMA-3 3.72 Filterra 1 

 
 

4. Operation & Maintenance Requirements 
 

Attachment A- BMP Site and Drainage Plan (See Appendix A of WQMP 
Report) 
Attachment B - Educational Materials (See Appendix J of WQMP Report) 
Attachment C - BMP Inspection & Maintenance and Training Log 

 
 
 
 
 
 



BMP Inspection & Maintenance Log 

Today’s Date: 

 
 

Name of Person Performing Activity 
(Printed):  

Signature:  
 
 

BMP Name 
(As Shown in O&M Plan) 

Brief Description of Implementation, Maintenance, and 
Inspection Activity Performed 

  

  

  

  

  

  

 
 
 

BMP Training and Education Log 

Today’s Date:  

Name of Person Performing Activity 
(Printed):  

Signature:  
 



 
Topic of Training/Educational Activity: 

  
 
 

Name of Participant Signature of Participant 

  

  

  

  

  

  

  

  
 
For newsletter or mailer educational activities, please include the following 
information: 
 
 Date of mailing 
 Number distributed 
 Method of distribution 
 Topics addressed 

 
If a newsletter article was distributed, please include a copy of it. 
 
 
 
Attachment D - BMP Design Documentation 

 
a. Manufacture’s data 

 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- Storm Drain Inlet Stenciling and Signage 
 
All storm drain inlets and catch basins  will have stenciling that states “NO 
DUMPING ONLY RAIN IN THE DRAIN”. Signs with prohibitive language regarding 
illegal dumping will be posted at public access points along the channel/creek. 
HOA will be responsible for maintaining the stenciling and signage for the storm 
drain inlets and catch basins on an annual basis. Signage at the channel/creek will 
be maintained by HOA on an annual basis. 
 

- irrigation systems & landscape design 
 
A landscape plan consistent with the City of Rancho Cucamonga’s water 
conservation ordinance and AB1881, which includes the use of water sensors and 
programmable irrigation times, will be implemented. Irrigation systems will be 
timed appropriately to minimize the runoff of excess irrigation water into the MS4. 
Drought tolerant plants will be planted in landscaped areas. Plants with similar 
water requirements will be grouped together in order to reduce excess irrigation 
runoff and promote surface infiltration. Mulches will be implemented in planter 
areas without ground cover to minimize sediment in runoff. Irrigation systems will 
be inspected on a monthly basis and maintained as needed. 
 



Activity Restrictions 

 

The following activities are prohibited: 

1. Discharges of paint and masonry wastes to streets or storm drains. 

2. Connections of pool/spa draining to streets or storm drains. 

3. Blowing or sweeping of debris into streets or storm drains. 

4. Vehicle fueling. 

5. Vehicle and equipment repair, maintenance, and washing. 

6. Storage of materials. 



APPENDIX E 

Storm Water BMP Transfer, Access 
and Maintenance Agreement



EXHIBIT A 
 

LEAGAL DESCRIPTION 
 

REAL PROPERTY IN THE UNINCORPORATED AREA OF THE COUNTY OF SAN 
BERNARDINO, STATE OF CALIFORNIA, DESCRIBED AS FOLLOWS: 
 
PARCEL 1: (APN: 1013-111-01) 
 
LOT 9 IN SECTION 34, TOWNSHIP 1 SOUTH, RANGE 8 WEST, SAN BERNARDINO 
BASE AND MERIDIAN, AS SHOWN ON THE THE MAP OF SUBDIVISION OF PART 
OF RANCHO SANTA ANA DEL CHINO, IN THE COUNTY OF SAN BERNARDINO, 
STATE OF CALIFORNIA, AS PER PLAY RECORDED IN BOOK 6 OF MAPS, PAGE 15, 
RECORDS OF SAID COUNTY. 
 
EXCEPTING THEREFROM THAT PORTION OF LOT 9, DESCRIBED AS FOLLOWS: 
 
BEGINNING AT THE SOUTHEAST CORNER OF LOT 10 IN SAID SECTION 34, SAID 
POINT BEING IN THE CENTER LINE OF NORTON AVENUE; THENCE WEST ALONG 
THE SOUTH LINE OF SAID LOT, 301 FEET TO THE TRUE POINT OF BEGINNING; 
THENCE CONTINUING ALONG THE SOUTH LINE OF LOTS 10 AND  
9, 643.52 FEET TO A POINT WHICH IS 342.23 FEET EAST OF THE EAST LINE OF 
PIPELINE AVENUE; THENCE NORTH 0 DEG. 2' 52" WEST 653.72 FEET TO THE 
SOUTH LINE OF PHILLIPS STREET (DESSAU STREET); THENCE NORTH 85 DEG. 
49'24" EAST ALONG THE SOUTH LINE OF SAID STREET, 645.19  
FEET TO A POINT WHICH IS 301.78 FEET WEST OF INTERSECTION OF THE 
SOUTHERLY LINE OF DESSAU STREET AND THE CENTER LINE OF NORTON 
AVENUE; THENCE SOUTH 0 DEG. 2' 52" EAST 700.12 FEET TO THE POINT OF 
BEGINNING. 
 
ALSO EXCEPTING THEREFROM THAT PORTION CONVEYED TO THE COUNTY OF 
SAN BERNARDINO, DESCRIBED AS FOLLOWS: 
 
A PORTION OF LOT 9, SECTION 34, TOWNSHIP 1 SOUTH, RANGE 8 WEST, 
SUBDIVISION OF PART OF RANCHO SANTA ANA DEL CHINO, AS SHOWN ON MAP 
RECORDED IN MAP BOOK 6, PAGE 15, IN RECORDER'S OFFICE IN SAID COUNTY; 
SAID PORTION BEING PARTICULARLY DESCRIBED AS BEGINNING AT THE 
NORTHWEST CORNER OF SAID LOT 9 (SAID CORNER BEING DEFINED AS BEING 
THE INTERSECTION OF THE EAST LINE OF PIPE LINE AVENUE AND THE SOUTH 
LINE OF PHILLIPS BOULEVARD, AS SHOWN ON SAID MAP); THENCE SOUTH 0 
DEG. 22' 15" EAST ALONG SAID EAST LINE OF PIPE LINE AVENUE, A DISTANCE 
OF 384.67 FEET; THENCE NORTHEASTERLY ON A CURVE TO THE  
RIGHT WHOSE RADIUS OF 567 FEET AND FROM A TANGENT WHOSE BEARING IS 
NORTH 0 DEG. 22' 15" WEST, A DISTANCE OF 201.93 FEET; THENCE ON A CURVE 
TO THE LEFT, WHOSE RADIUS IS 633 FEET, A DISTANCE OF 197.15 FEET TO A 
POINT ON THE AFORESAID SOUTH LINE OF PHILLIPS BOULEVARD; THENCE 



SOUTH 85 DEG. 27' 30" WEST ALONG SAID SOUTH LINE, A DISTANCE OF 74.84 
FEET TO THE PLACE OF BEGINNING. 
 
AREAS AND DISTANCES ARE COMPUTED TO THE CENTER LINE OF ALL 
ADJOINING STREETS AND ROADS. 
 
BY RESOLUTION OF THE BOARD OF SUPERVISORS OF SAN BERNARDINO 
COUNTY, CALIFORNIA, DATED FEBRUARY 7, 1938, THE NAME OF DESSAU 
STREET WAS CHANGED TO PHILLIPS BOULEVARD. 
 
PARCEL 2: (APN: 1013-111-02) 
 
AN UNDIVIDED 18/33 INTEREST IN THAT PORTION OF LOT 7, IN SECTION 34, 
TOWNSHIP 1 SOUTH, RANGE 8 WEST, SAN BERNARDINO BASE AND MERIDIAN, 
ACCORDING TO MAP SHOWING SUBDIVISION OF PART OF RANCHO SANTA ANA 
DEL CHINO, IN THE COUNTY OF SAN BERNARDINO, STATE OF CALIFORNIA, AS 
PER PLAT RECORDED IN BOOK 6 OF MAPS, PAGE 15, RECORDS OF SAID  
COUNTY, DESCRIBED AS FOLLOWS: 
 
BEGINNING AT A POINT ON THE NORTH LINE OF SAID RANCHO SANTA ANA DEL 
CHINO AND THE NORTH LINE OF PHILLIPS BOULEVARD, WHICH IS SOUTH 85 DEG. 
57' WEST 215.58 FEET FROM THE INTERSECTION OF THE NORTH LINE OF SAID 
RANCHO SANTA ANA DEL CHINO, WITH THE CENTER LINE OF NORTON AVENUE; 
THENCE SOUTH 77.6 FEET; THENCE WEST 72 FEET; THENCE NORTH 71.91 FEET 
TO THE NORTH LINE OF SAID RANCHO SANTA ANA DEL CHINO, THENCE NORTH 
85 DEG 57' EAST 72.18 FEET TO THE POINT OF BEGINNING, BEING WELL AND 
PUMPING PLANT SITE. 
 
EXCEPTING FROM BOTH OF THE ABOVE DESCRIBED PARCELS ANY PORTION 
LYING WITHIN PHILLIPS BOULEVARD. 
 
PARCEL 3: (APN: 1013-161-01) 
 
LOT 24 IN SECTION 34, TOWNSHIP 1 SOUTH, RANGE 8 WEST, SAN BERNARDINO 
BASE AND MERIDIAN, AS SHOWN ON THE MAP OF SUBDIVISION OF PART OF 
RANCHO SANTA ANA DEL CHINO, IN THE COUNTY OF SAN BERNARDINO, STATE 
OF CALIFORNIA, AS PER PLAT RECORDED IN BOOK 6 OF MAPS, PAGE 15, 
RECORDS OF SAID COUNTY. 
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Introduction 
Thank you for your purchase of the Filterra® Bioretention System.  Filterra is a specially engineered stormwater treatment system 
incorporating high performance biofiltration media to remove pollutants from stormwater runoff. The system’s biota (vegetation 
and soil microorganisms) then further breakdown and absorb captured pollutants. All components of the system work together 
to provide a sustainable long-term solution for treating stormwater runoff.

The Filterra system has been delivered to you with protection in place to resist intrusion of construction related sediment which 
can contaminate the biofiltration media and result in inadequate system performance.  These protection devices are intended 
as a best practice and cannot fully prevent contamination.  It is the purchaser’s responsibility to provide adequate measures to 
prevent construction related runoff from entering the Filterra system.

Included with your purchase is Activation of the Filterra system by the manufacturer as well as a 1-year warranty from delivery 
of the system and a final site assessment of unit condition (mulch replacement, debris removal, and pruning of vegetation, if 
applicable) scheduled between 6 and 12 months after activation, upon request. 

Design and Installation
Each project presents different scopes for the use of Filterra systems. Information and help may be provided to the design 
engineer during the planning process. Correct Filterra box sizing (by rainfall region) is essential to predict pollutant removal 
rates for a given area. The engineer shall submit calculations for approval by the local jurisdiction. The contractor is 
responsible for the correct installation of Filterra units as shown in approved plans. A comprehensive installation manual is 
available at www.ContechES.com.

Activation Overview
Activation of the Filterra system is a procedure completed by the manufacturer to place the system into working condition.  This 
involves the following items:

•	Removal of construction runoff protection devices.
•	Planting of the system’s vegetation (provided by the purchaser) where applicable.
•	Placement of pretreatment mulch layer using mulch acceptable for use in Filterra systems.  

Activation MUST be provided by the manufacturer to ensure proper site conditions are met for Activation, proper installation 
of the vegetation (where applicable), and use of pretreatment mulch acceptable for use in Filterra systems. More information is 
available in the Filterra Activation Package. 
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Minimum Requirements
The minimum requirements for Filterra Activation are as follows:  

1.	 If vegetation is specified or required, the purchaser must have procured vegetation meeting the 
requirements outlined in the Filterra Activation Package. 

2.	 The site landscaping must be fully stabilized, i.e. full landscaping installed and some grass cover (not just straw and seed) is 
required to reduce sediment transport. Construction debris and materials should be removed from surrounding area.

3.	 Final paving must be completed. Final paving ensures that paving materials will not enter and contaminate the Filterra system 
during the paving process, and that the plant will receive runoff from the drainage area, assisting with plant survival for the 
Filterra system, where applicable.  

4.	 Filterra throat opening should be at least 4” in order to ensure adequate capacity for inflow and debris.

The Filterra Activation Package is available on the Contech website (www.ContechES.com/filterra) and ensures that the proper 
conditions are met for Contech to perform the Activation service.  If vegetation is specified or required, vegetation meeting 
Contech’s requirements must be provided at time of Activation.  If the site does not meet the conditions required for Activation, 
or acceptable vegetation is not provided by the purchaser at time of Activation, a charge of $1,500 will be invoiced to the 
purchaser.

CAST-IN-PLACE GUTTER AND THROAT 
OPENING (BY CONTRACTOR PER 

LOCAL STANDARDS) . • 
,i 

,i . . 

THROAT PROTECTION DEVICE 
DO NOT REMOVE - LEAVE IN PLACE 
UNTIL SITE IS STABILIZED AND 
FIL TERRA IS ACTIVATED 
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Filterra Plant Selection Overview
A Plant List is available on the Contech website highlighting recommended plants for Filterra systems in your area for systems 
specified with and/or requiring vegetation. Keep in mind that plants are subject to availability due to seasonality and required 
minimum size for the Filterra system.  Plants installed in the Filterra system are container plants (max 15 gallon) from nursery stock 
and will be immature in height and spread at Activation.  

It is the responsibility of the owner to provide adequate irrigation when necessary to the plant of the Filterra system.

More information is available in the Filterra Activation Package.

Warranty Overview
Refer to the Contech Engineered Solutions LLC Stormwater Treatment System LIMITED WARRANTY for further information.  The 
following conditions may void the Filterra system’s warranty and waive the manufacturer provided Activation and Final Site 
Assessment services:

•	Unauthorized activation or performance of any of the items listed in the activation overview
•	Any tampering, modifications or damage to the Filterra system or runoff protection devices
•	Removal of any Filterra system components
•	Failure to prevent construction related runoff from entering the Filterra system
•	Failure to properly store and protect any Filterra components (including media and underdrain stone) that may be shipped 

separately from the vault

Final Site Assessment
With proper routine maintenance, the biofiltration media within the Filterra system should last as long as traditional bioretention 
media.  A final site assessment is included by the manufacturer, upon request, on all Filterra systems between 6 and 12 
months after activation.  This includes a final assessment of unit condition, debris removal, mulch replacement, and pruning 
of vegetation, where applicable. More information is provided in the Operations and Maintenance Guidelines.  Some Filterra 
systems also contain pretreatment or outlet bays. Depending on site pollutant loading, these bays may require periodic removal of 
debris, however this is not included in the final site assessment, and would likely not be required within the first year of operation.

These services, as well as routine maintenance outside of the included first year, can be provided by certified maintenance 
providers listed on the Contech website.  Training can also be provided to other stormwater maintenance or landscape providers.
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Why Maintain?
All stormwater treatment systems require maintenance for effective operation. This necessity is often incorporated in your 
property’s permitting process as a legally binding BMP maintenance agreement. Other reasons to maintain are:

•	Avoiding legal challenges from your jurisdiction’s maintenance enforcement program.

•	Prolonging the expected lifespan of your Filterra media.

•	Avoiding more costly media replacement.

•	Helping reduce pollutant loads leaving your property.

Simple maintenance of the Filterra is required to continue effective pollutant removal from stormwater runoff before discharge into 
downstream waters. This procedure will also extend the longevity of the living biofilter system. The unit will recycle and accumulate 
pollutants within the biomass, but is also subjected to other materials entering the inlet. This may include trash, silt and leaves 
etc. which will be contained above the mulch layer. Too much silt may inhibit the Filterra’s flow rate, which is the reason for site 
stabilization before activation. Regular replacement of the mulch stops accumulation of such sediment.

When to Maintain?
Maintenance visits are scheduled seasonally; the spring visit aims to clean up after winter loads including salts and sands while 
the fall visit helps the system by removing excessive leaf litter.

It has been found that in regions which receive between 30-50 inches of annual rainfall, (2) two visits are generally required; 
in regions with less rainfall often only (1) one visit per annum is sufficient. Varying land uses can affect maintenance frequency. 
Contributing drainage areas which are subject to new development wherein the recommended erosion and sediment control 
measures have not been implemented may require additional maintenance visits. 

Some sites may be subjected to extreme sediment or trash loads, requiring more frequent maintenance visits. This is the reason for 
detailed notes of maintenance actions per unit, helping the Supplier and Owner predict future maintenance frequencies, reflecting 
individual site conditions. 

Owners must promptly notify the maintenance provider of any damage to the plant(s), which constitute(s) an integral part of the 
bioretention technology.
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Exclusion of Services
Clean up due to major contamination such as oils, chemicals, toxic spills, etc. will result in additional costs and are not included 
as part of the final site assessment. Should a major contamination event occur the Owner must block off the outlet pipe of the 
Filterra (where the cleaned runoff drains to, such as drop inlet) and block off the throat of the Filterra. The Supplier should be 
informed immediately.

Maintenance Visit Summary
Each maintenance visit consists of the following simple tasks (detailed instructions below).

1. Inspection of Filterra and surrounding area 
2. Removal of tree grate or access cover and erosion control stones 
3. Removal of debris, trash and mulch 
4. Mulch replacement 
5. Plant health evaluation and pruning or replacement as necessary 
6. Clean area around Filterra 
7. Complete paperwork

Maintenance Tools, Safety Equipment and Supplies
Ideal tools include: camera, bucket, shovel, broom, pruners, hoe/rake, and tape measure. Appropriate Personal Protective 
Equipment (PPE) should be used in accordance with local or company procedures. This may include impervious gloves where the 
type of trash is unknown, high visibility clothing and barricades when working in close proximity to traffic and also safety hats and 
shoes. A T-Bar or crowbar should be used for moving the tree grates (up to 170 lbs ea.). Most visits require minor trash removal 
and a full replacement of mulch. See below for actual number of bagged mulch that is required in each media bay size. Mulch 
should be a double shredded, hardwood variety. Some visits may require additional Filterra engineered soil media available from 
the Supplier.

Box Length Box Width
Filter Surface 

Area (ft²)
Volume at 3” (ft³)

# of 2 ft³ Mulch 
Bags

4 4 16 4 2

6 4 24 6 3

8 4 32 8 4

6 6 36 9 5

8 6 48 12 6

10 6 60 15 8

12 6 72 18 9

13 7 91 23 12

Other sizes not listed - 1 bag per 8 ft2 of media.
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1. Inspection of Filterra and surrounding area
•	Record individual unit before maintenance with photograph (numbered). 

Record on Maintenance Report (see example in this document) the following: 

2. Removal of tree grate or access cover and erosion  
    control stones

•	Remove cast iron grates or covers for access into Filterra box. 
•	Dig out silt (if any) and mulch and remove trash & foreign items.

3. Removal of debris, trash and mulch

•	After removal of mulch and debris, measure distance from the top of the 
Filterra engineered media soil to the top of the top slab. Compare the 
measured distance to the distance shown on the approved Contract Drawings 
for the system.  Add Filterra media (not top soil or other) to bring media up as 
needed to distance indicated on drawings.

Record on Maintenance Report the following:

Standing Water	 yes | no
Damage to Box Structure	 yes | no
Damage to Grate	 yes | no
Is Bypass Clear	 yes | no

If yes answered to any of these observations, record with 
close-up photograph (numbered). 

Record on Maintenance Report the following:

Silt/Clay	 yes | no
Cups/ Bags	 yes | no
Leaves	 yes | no
Buckets Removed	 ________

Record on Maintenance Report the following:

Distance to Top of Top Slab (inches)	 ________
Inches of Media Added	 ________

Maintenance Visit Procedure
Keep sufficient documentation of maintenance actions to predict location specific maintenance frequencies and needs. An 
example Maintenance Report is included in this manual.
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4. Mulch replacement
•	Add double shredded mulch evenly across the entire unit to a depth of 3”.
•	Refer to Filterra Mulch Specifications for information on acceptable sources.
•	Ensure correct repositioning of erosion control stones by the Filterra inlet to 

allow for entry of trash during a storm event.
•	Replace Filterra grates or covers correctly using appropriate lifting or moving 

tools, taking care not to damage the plant, if applicable.

5. Plant health evaluation and pruning or replacement 
as necessary

•	Examine the plant’s health, if applicable, and replace if necessary.
•	Prune as necessary to encourage growth in the correct directions

6. Clean area around Filterra
•	Clean area around unit and remove all refuse to be disposed of appropriately. 

 
 
 
 
 
 
 
 

7. Complete paperwork
•	Deliver Maintenance Report. 
•	Some jurisdictions may require submission of maintenance reports in 

accordance with approvals. It is the responsibility of the Owner to comply with 
local regulations.

Record on Maintenance Report the following:

Height above Grate	 ______________________ (ft)
Width at Widest Point	 ______________________ (ft)
Health		  healthy | unhealthy
Damage to Plant		  yes | no
Plant Replaced		  yes | no
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Plant Care for Filterra® Systems w/ Vegetation Specified and/or Required

After Activation, the Contractor is responsible for proper care 
of the vegetation until the site is handed over to the Owner.  
After that, it is the Site Owner’s responsibility to care for the 
vegetation.  Contech recommends the following care for the 
plants:

1.	 To prevent transplant shock (especially if planting takes 
place in the hot season), it may be necessary to prune 
some of the foliage to compensate for reduced root 
uptake capacity.  This is accomplished by pruning away 
some of the smaller secondary branches or a main 
scaffold branch if there are too many. Too much foliage 
relative to the root ball can dehydrate and damage the 
plant.

2.	 Plant staking may be required.  
3.	 With all trees/shrubs, remove dead, diseased, crossed/

rubbing, sharply crotched branches or branches growing 
excessively long or in wrong direction compared to 
majority of branches. 

4.	 Contech recommends irrigation of the Filterra® 
Vegetation.  The following guidance will help to ensure 
the vegetation is properly irrigated.

Irrigation Recommendations:
•	Each Filterra® system must receive adequate irrigation to 

ensure survival of the living system during periods of drier 
weather.

•	Irrigation sources include rainfall runoff from downspouts 
and/or gutter flow, applied water through the tree grate 
or in some cases from an irrigation system with emitters 
installed during construction.

•	At Activation: Apply about one (cool climates) to two 
(warm climates) gallons of water per inch of trunk 
diameter over the root ball.

•	During Establishment:  In common with all plants, each 
Filterra® plant will require more frequent watering during 
the establishment period.  One inch of applied water 
per week for the first three months is recommended for 
cooler climates (2 to 3 inches for warmer climates).  If the 
system is receiving rainfall runoff from the drainage area, 
then irrigation may not be needed.  Inspection of the soil 
moisture content can be evaluated by gently brushing 
aside the mulch layer and feeling the soil. Be sure to 
replace the mulch when the assessment is complete.  
Irrigate as needed**.

•	Established Plants:   Established plants have fully 
developed root systems and can access the entire water 
column in the media.  Therefore irrigation is less frequent 
but requires more applied water when performed.  For 
a mature system assume 3.5 inches of available water 
within the media matrix.  Irrigation demand can be 
estimated as 1” of irrigation demand per week. Therefore 
if dry periods exceed 3 weeks, irrigation may be required. 

** Five gallons per square yard approximates 1 inch of water.  
Therefore for a 6’ x 6 foot Filterra® approximately 20-60 
gallons of applied water is needed.  To ensure even distribution 
of water it needs to be evenly sprinkled over the entire surface 
of the filter bed, with special attention to make sure the root 
ball is completely wetted.  NOTE:  if needed, measure the 
time it takes to fill a five gallon bucket to estimate the applied 
water flow rate.  Then calculate the time needed to irrigate 
the Filterra®, For example is the flow rate of the sprinkler is 5 
gallons/minute then it would take 12 minutes to irrigate a 6’x6’ 
filter.

Plant Replacement:
In some cases, plants will require replacement.  Please follow 
the procedures below to ensure a properly functioning Filterra® 
system.

1.	 Remove the existing plant, and leave as much of the 
Filterra® media in place as possible.

2.	 Select a replacement per the Filterra® Activation Package.
3.	 Prior to removing the plant from the container, ensure the 

soil moisture is sufficient to maintain the integrity of the 
root ball. If needed, pre-wet the container plant.

4.	 Cut away any roots which are growing out of the 
container drain holes.  

5.	 Plant(s) should be carefully removed from the pot by 
gently pounding on the sides of the container with the fist 
to loosen root ball. Then carefully slide out. Do not lift 
plant(s) by trunk as this can break roots and cause soil to 
fall off. Extract the root ball in a horizontal position and 
support it to prevent it from breaking apart. Alternatively, 
the pot can be cut away to minimize root ball disturbance.

6.	 Excavate a hole with a diameter 4” greater than the root 
ball, gently place the plant(s).

7.	 Plant the tree/shrub/grass with the top of the root ball 1” 
above surrounding media to allow for settling.

8.	 All plants should have the main stem centered in the tree 
grate (where applicable) upon completion of installation.

9.	 Reinstall or add mulch to a depth of 3” per Contech’s 
mulch specifications for Filterra® systems.
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Maintenance Checklist

Filterra Inspection & Maintenance Log
Filterra System Size/Model:______________________________Location:_____________________________________________

Drainage 
System Failure Problem Conditions to Check Condition that Should Exist Actions

Inlet
Excessive 

sediment or trash 
accumulation.

Accumulated sediments or 
trash impair free flow of water 

into Filterra.

Inlet should be free of 
obstructions allowing free 

distributed flow of water into 
Filterra.

Sediments and/or trash should 
be removed.

Mulch Cover Trash and floatable 
debris accumulation.

Excessive trash and/or debris 
accumulation.

Minimal trash or other debris 
on mulch cover.

Trash and debris should be 
removed and mulch cover raked 
level. Ensure bark nugget mulch 

is not used.

Mulch Cover “Ponding” of water 
on mulch cover.

“Ponding” in unit could be 
indicative of clogging due 
to excessive fine sediment 
accumulation or spill of 

petroleum oils.

Stormwater should drain 
freely and evenly through 

mulch cover.

Recommend contact 
manufacturer and replace mulch 

as a minimum.

Vegetation 
(where applicable)

Plants not growing 
or in poor condition.

Soil/mulch too wet, evidence of 
spill. Incorrect plant selection. 
Pest infestation. Vandalism to 

plants.

Plants should be healthy and 
pest free. Contact manufacturer for advice.

Vegetation  
(where applicable)

Plant growth 
excessive.

Plants should be appropriate 
to the species and location of 

Filterra.

Trim/prune plants in accordance 
with typical landscaping and 

safety needs.

Structure Structure has visible 
cracks.

Cracks wider than 1/2 inch 
or evidence of soil particles 

entering the structure through 
the cracks.

Vault should be repaired.

Maintenance is ideally to be performed twice annually.

Date
Mulch & 
Debris 

Removed

Depth of 
Mulch 
Added

Mulch 
Brand

Height of 
Vegetation 

Above Grate 
(if applicable)

Vegetation 
Species  

(if applicable)

Issues with 
System Comments

1/1/17 5 – 5 gal 
Buckets 3”

Lowe’s 
Premium 

Brown Mulch
4’ Galaxy Magnolia

- Standing water 
in downstream 

structure

- Removed blockage in 
downstream structure
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*  UNPREPARED SITE FEE NOTE:  A charge of $1500.00 will be invoiced for each activation visit requested by customer where Contech 
determines that the site does not meet the conditions required for Activation AND/OR acceptable plants (when specified and/or required) 
are not provided by the contractor.  ONLY Contech authorized representatives can perform Activation of Filterra systems; unauthorized 
activations will void the system warranty and waive manufacturer supplied activation and final inspection. 
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The Filterra system will be (or has been) delivered to you with protection in place to resist intrusion of construction related sediment 
which can contaminate the biofiltration media and result in inadequate system performance. These protection devices are intended 
as a best practice and cannot fully prevent contamination. It is the purchaser’s responsibility to provide adequate measures to 
prevent construction related runoff from entering the Filterra system.

Included with your purchase is Activation of the Filterra system by the manufacturer as well as a 1-year warranty from delivery of the 
system and a Final Site Assessment (assessment of unit condition, mulch replacement, debris removal, and pruning of vegetation if 
applicable) scheduled between 6 months and 1 year after Activation, upon request.

Activation of the Filterra system is a procedure completed by the manufacturer to place the system into working condition. This 
involves the following items:

• Removal of construction runoff protection devices
• Planting of the system’s vegetation (provided by the purchaser where specified and/or required)
• Placement of pretreatment mulch layer using mulch acceptable for use in Filterra systems. 

Activation MUST be provided by the manufacturer to ensure proper site conditions are met for Activation, proper installation of the 
vegetation (where applicable), and use of pretreatment mulch acceptable for use in Filterra systems. The purchaser should request 
Activation from Contech after the site is stabilized, but prior to turning over the site to the owner. Please allow 1-2 weeks to schedule 
Activation.

The purchaser must ensure that the site is acceptable for Filterra Activation. A checklist (included as page 3 of this document must be 
completed and submitted to the Contech Activation Coordinator. The minimum 4 requirements for Filterra Activation are as follows: 

1. If vegetation is specified and/or required, the purchaser must have sourced vegetation meeting the requirements outlined in 
“Plant Selection for Filterra Systems” starting on page 4 of this document.

FILTERRA® VAULT ACTIVATION PACKAGE

Appendix 1 – Filterra® Vault Activation Package

Ct1~NTECH® 
ENGINEERED SOLUTIONS 

A QUIICRETE" COMPANY 

~ filterra 
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*  UNPREPARED SITE FEE NOTE:  A charge of $1500.00 will be invoiced for each activation visit requested by customer where Contech 
determines that the site does not meet the conditions required for Activation AND/OR acceptable plants (when specified and/or required) 
are not provided by the contractor.  ONLY Contech authorized representatives can perform Activation of Filterra systems; unauthorized 
activations will void the system warranty and waive manufacturer supplied activation and final inspection. 
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2. The site landscaping must be fully stabilized, i.e. full landscaping installed and some grass cover (not just straw and seed) is 
required to reduce sediment transport. Construction debris and materials should be removed from surrounding area.

3. Final paving must be completed. Final paving ensures that paving materials will not enter and contaminate the Filterra 
system during the paving process, and that the plant will receive runoff from the drainage area, assisting with plant survival 
for the Filterra system. 

4. Where curb inlets are included as part of the Filterra system, Filterra throat opening should be at least 4” clear in order to 
ensure adequate capacity for inflow and debris. 

CAST-IN-PLACE GUTTER ANO THROAT 
OPENING (BY CONTRACTOR PER 

LOCAL STANDARDS) 

THROAT PROTECTION DEVICE 
DO NOT REMOVE - LEAVE IN PLACE 
UNTIL SITE IS STABILIZED ANO 
FIL TERRA IS ACTIVATED 

~ filterra 
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*  UNPREPARED SITE FEE NOTE:  A charge of $1500.00 will be invoiced for each activation visit requested by customer where Contech 
determines that the site does not meet the conditions required for Activation AND/OR acceptable plants (when specified and/or required) 
are not provided by the contractor.  ONLY Contech authorized representatives can perform Activation of Filterra systems; unauthorized 
activations will void the system warranty and waive manufacturer supplied activation and final inspection. 
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Filterra® Vault Activation Checklist

Project Name: ________________________________________Company: ______________________________________________

Site Contact Name: _______________________________________ Site Contact Phone/Email: ____________________________  

Site Owner/End User Name: _________________________Site Owner/End User Phone/Email: ____________________________

Preferred Activation Date: ___________________________________ (provide 2 weeks minimum from date this form is submitted)

Site 
Designation

Top Opening 
Type

Final Pavement 
Complete

Landscaping 
Complete / 

Grass Emerging

Construction 
materials / 

Piles / Debris 
Removed

Throat Opening 
Measures 4” Min. 

Height 
(where applicable)

Vegetation 
Sourced by 
Contractor 

(where applicable)

 Tree Grate

 Full Grate  
(No tree opening)

 Bioscape Vault 
(Open Planter)

 Verified  Verified  Verified  Verified  Species on FT 
Plant List

 Container Grown 
(15 gal. max)

 4’ Tall Min. (Tree 
grate units only)

____ Qty provided

 Tree Grate

 Full Grate  
(No tree opening)

 Bioscape Vault 
(Open Planter)

 Verified  Verified  Verified  Verified  Species on FT 
Plant List

 Container Grown 
(15 gal. max)

 4’ Tall Min. (Tree 
grate units only)

____ Qty provided

 Tree Grate

 Full Grate  
(No tree opening)

 Bioscape Vault 
(Open Planter)

 Verified  Verified  Verified  Verified  Species on FT 
Plant List

 Container Grown 
(15 gal. max)

 4’ Tall Min. (Tree 
grate units only)

____ Qty provided

 Tree Grate

 Full Grate  
(No tree opening)

 Bioscape Vault 
(Open Planter)

 Verified  Verified  Verified  Verified  Species on FT 
Plant List

 Container Grown 
(15 gal. max)

 4’ Tall Min. (Tree 
grate units only)

____ Qty provided

NOTE: A charge of $1500.00 will be invoiced for each activation visit requested by customer where Contech determines that the 
site does not meet the conditions required for activation AND/OR acceptable plants are not provided by the contractor. ONLY 
Contech authorized representatives can perform activation of Filterra systems; unauthorized activations will void the system warranty 
and waive manufacturer supplied activation and final inspection.

Attach additional sheets as necessary.

Signature Date

ENGINEERED SOLUTIONS
A (IUIICRE"rr COMPANY 

~ filterra 
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*  UNPREPARED SITE FEE NOTE:  A charge of $1500.00 will be invoiced for each activation visit requested by customer where Contech 
determines that the site does not meet the conditions required for Activation AND/OR acceptable plants (when specified and/or required) 
are not provided by the contractor.  ONLY Contech authorized representatives can perform Activation of Filterra systems; unauthorized 
activations will void the system warranty and waive manufacturer supplied activation and final inspection. 
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Planting Selection for Filterra® Vault Systems Specifying and/or 
Requiring Plants
Vegetation is recommended in Filterra for proper long-term performance.  As 
indicated in the Activation Package, the Contractor is responsible for sourcing 
the proper vegetation prior to Activation.  Contech or a Contech representative 
will install the vegetation during the Activation process.  

Contractors should identify the Top Opening style for each Filterra requiring 
Activation on the Activation Checklist.  Contech offers three types, which are 
detailed on page 5 of this document:

• Vault with Tree Grate
• Vault with Full Grate
• Bioscape / Open Planter

Contractors must ensure the vegetation meets the following 4 requirements:

1. Select plant(s) as specified in the engineering plans and specifications 
AND that are listed on Contech’s Configuration Specific Plant Lists**. 

2. All plants MUST be container-grown in nursery containers no larger than 
15 gallons.  Crated and/or Ball/Burlap plants are NOT permitted.

3. For Vaults with Tree Grates, plant height must be 4’ Minimum, from soil 
surface to top of plant.

4. Provide plant quantities per the following guidance:

• Vault with Tree Grate – 1 per Tree Grate
• Vault with Full Grate – 4-5 Small or Extra Small Grasses per Full Grate
• Bioscape – Quantities should be selected based on plant palette options found starting on page 6 of this document.

If Contech or Contech’s representative shows up for Activation and any of the 4 requirements above are not met, Activation 
cannot be performed and the Contractor will be billed a $1,500 Unprepared Site fee*. 

Some additional vegetation recommendations for the best possible Activation and Installation are as follows:

• Select plant(s) with full root development but not to the point where root bound.
• For Filterra systems with a Tree Grate, select plants with taller trunks. Lower branches can be pruned away provided there are 

sufficient branches above the grate for tree or shrub development.
• For Filterra systems with a Tree Grate, plant(s) should have a single trunk at installation.
• Plant species shall not have a mature height greater than 30 feet.

** In some cases, Contech may consider alternate plant species as approved by the Product Manager.  Please list the plant name in 
the space below and submit this sheet to your Contech Activation Coordinator.  If the plant species is approved, either the Product 
Manager or the Activation Coordinator will sign the form and return to you for inclusion with your Activation Checklist.

Requested Plant Species:  ___________________________________________ Approved:  _______________________________

Date: ____________________________________

~ filterra 



www.ContechES.com/filterra | 800-338-1122 17

Filterra Activation Package | Page 5
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Figure 1a. Filterra with Tree Grate Drawing

Figure 2a. Filterra with Full Grate Drawing

Figure 3a. Filterra Bioscape Vault Drawing

Figure 1b. Filterra with Tree Grate Photo (not yet planted)

Figure 2b. Filterra with Full Grate Photo

Figure 3b. Filterra Bioscape Vault Photo

Filterra® Top Opening Examples

Filterra® Vault with Tree Grate

Filterra® Vault with Full Grate

Filterra® Bioscape Vault

1e- xl6"'TR.EE 
CR.ATE 

(CAST l 

FRONT FACE 
0&-CUR8 

J6aX 36" NJA 
F\A.L GAAfE 

(CAST•IN) 

----i 
½ 

OUTLET >, 

~ filterra 
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*  UNPREPARED SITE FEE NOTE:  A charge of $1500.00 will be invoiced for each activation visit requested by customer where Contech 
determines that the site does not meet the conditions required for Activation AND/OR acceptable plants (when specified and/or required) 
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Filterra® Bioscape Vault Plant Palettes

KEY: (refer to plant lists for species sizing)

4x4 Media Bay A.
3

A.
5

A.
6

A.
6

A.
9

A.
12

A.
15

A. 20 B. 6 C. 3 D. 2

B.
1

B.
2

B.
2

B.
2

B.
3

B.
3

B.
4

C.
1

C.
1

C.
1

D.
1

D.
1

D.
1

D.
1

D.
1

C.
1

C.
2

C.
2

C.
2

4x6/6x4 Media Bay

4x8/8x4 &

4.5x7.83/7.83x4.5 
Media Bay

6x6 Media Bay

6x8/8x6 Media 
Bay

6x10/10x6 & 
8x8 Media Bay

6x12/12x6 Media 
Bay

7x13/13x7/12x8 &

14x8 Media Bay

A. EXTRA SMALL GRASS
• Up to 2’ mature spread
• 1-2 gallon typical (1 gal. minimum)

B. SMALL GRASS/SHRUB
• 2’-4’ mature spread
• 1-7 gallon typical

C. MEDIUM SHRUB
• 4’-6’ mature spread
• 1-7 gallon typical

D. LARGE SHRUB OR EXTRA LARGE SHRUB OR TREE
• 6’ mature spread and greater, 30’ max. mature 

height
• Up to 15 gallon maximum

NOTE: For larger vaults and in-ground 
Filterra Bioscape systems, palettes can be 
scaled (i.e. Qty 6 of the 22x8 Palette can be 
used for a 1056 sf Filterra Bioscape).

MIX & MATCH SUBSTITUTION OPTIONS:

1 Large Shrub or Extra Large Shrub or Tree
• 2 Medium Shrubs
• 4 Small Grass/SHrubs
• 12 Extra Small Grasses

1 Medium Shrub
• 2 Small Grass/Shrubs
• 6 Extra Small Grasses

1 Small Grass/Shrub
• 3 Extra Small Grasses

~ filterra 
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A. 24

A. 28

A. 32

A. 36

B. 8

B. 8

B. 10

B. 10

C. 4

C. 4

C. 5

C. 5

D. 2

D. 2

D. 3

D. 3

16x8  & 15x9  
Media Bay

18x8 Media Bay

20x8 Media Bay

22x8 Media Bay

~ I ~I_______. 

~ filterra 



Appendix 2 – Filterra® Tree Grate Opening Expansion Procedure

The standard grates used on all Filterra configurations that employ Tree Grates are fabricated with a 6” opening that is 
designed with a breakaway section that can be removed, allowing the grate opening to be expanded to 12” as the tree 
matures and the trunk widens.

The following tools are required to expand the opening:

•	Mini sledgehammer (3 lb. or greater)
•	Safety Glasses / Goggles

The following guidelines should be followed to properly expand the tree opening from 6” to 12”:

1.	 Remove the grate from the Filterra frame, place it flat on a hard 
surface, and support the grate by stepping on the edge or using other 
weighted items such as a few mulch bags if this is being done during 
a Filterra maintenance event.  Put on safety glasses/goggles.  Align 
the mini sledgehammer as shown in the figure to the left.  The head 
of the sledgehammer should be aimed just inside the wide cast iron 
bar between the larger grate section and the breakaway section. 
 
 
 
 

2.	 Repeatedly hit the grate at this spot with the mini sledgehammer. 
 
 
 
 
 
 
 
 

3.	 After several hits, the breakaway section should snap cleanly off 
of the larger grate section.  Reinstall the grate into the Filterra 
grate frame. Recycle or dispose of the breakaway section per local 
guidelines.
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Housekeeping Practices 

Description 
Promote efficient and safe housekeeping practices (storage, use, 
and cleanup) when handling potentially harmful materials such 
as fertilizers, pesticides, cleaning solutions, paint products, 
automotive products, and swimming pool chemicals. Related 
information is provided in BMP fact sheets SC-11 Spill 
Prevention, Control & Cleanup and SC-34 Waste Handling & 
Disposal. 

Approach 
Pollution Prevention 
■ Purchase only the amount of material that will be needed for 

foreseeable use. In most cases this will result in cost savings 
in both purchasing and disposal. See SC-61 Safer Alternative 
Products for additional information. 

■ Be aware of new products that may do the same job with less 
environmental risk and for less or the equivalent cost. Total 
cost must be used here; this includes purchase price, 
transportation costs, storage costs, use related costs, clean up 
costs and disposal costs. 

Suggested Protocols 
General 

■ Keep work sites clean and orderly. Remove debris in a timely 
fashion. Sweep the area. 

■ Dispose of wash water, sweepings, and sediments, properly. 

■ Recycle or dispose of fluids properly. 

■ Establish a daily checklist of office, yard and plant areas to 
confirm cleanliness and adherence to proper storage and 
security. Specific employees should be assigned specific 
inspection responsibilities and given the authority to remedy 
any problems found. 

■ Post waste disposal charts in appropriate locations detailing 
for each waste its h azardous nature (poison, corrosive, 
flammable), prohibitions on its disposal (dumpster, drain, 
sewer) and the recommended disposal method (recycle, 
sewer, burn, storage, landfill). 

■ Summarize the chosen BMPs applicable to your operation and 
post them in appropriate conspicuous places. 

January 2003 California Storm water BMP Handbook 
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SC-60 
Objectives 

■ Cover 

■ Contain 

■ Educate 

■ Reduce/Minimize 

■ Product Substitution 

Targeted Constituents 

Sediment 0 
Nutrients 0 
Trash 0 
Metals 0 
Bacteria 0 
Oil and Grease 0 
Organics 0 
Oxygen Demanding 0 
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SC-60 Housekeeping Practices 

■ Require a signed checklist from every user of any hazardous material detailing amount 
taken, amount used, amount returned and disposal of spent material. 

■ Do a before audit of your site to establish baseline conditions and regular subsequent audits 
to note any changes and whether conditions are improving or deteriorating. 

■ Keep records of water, air and solid waste quantities and quality tests and their disposition. 

■ Maintain a mass balance of incoming, outgoing and on hand materials so you know when 
there are unknown losses that need to be tracked down and accounted for. 

■ Use and reward employee suggestions related to BMPs, hazards, pollution reduction, work 
place safety, cost reduction, alternative materials and procedures, recycling and disposal. 

■ Have, and review regularly, a contingency plan for spills, leaks, weather extremes etc. Make 
sure all employees know about it and what their role is so that it comes into force 
automatically. 

Training 
■ Train all employees, management, office, yard, manufacturing, field and clerical in BMPs 

and pollution prevention and make them accountable. 

■ Train municipal employees who handle potentially h armful materials in good housekeeping 
practices. 

■ Train personnel who use pesticides in the proper use of the pesticides. The California 
Department of Pesticide Regulation license pesticide dealers, certify pesticide applicators 
and conduct onsite inspections. 

■ Train employees and contractors in proper techniques for spill containment and cleanup. 
The employee should h ave the tools and knowledge to immediately begin cleaning up a spill 
if one should occur. 

Spill Response and Prevention 
■ Refer to SC-11, Spill Prevention, Control & Cleanup. 

■ Keep your Spill Prevention Control and Countermeasure (SPCC) plant up-to-date, and 
implement accordingly. 

■ Have spill cleanup materials readily available and in a known location. 

■ Cleanup spills immediately and use dry methods if possible. 

■ Properly dispose of spill cleanup material. 

Other Considerations 
■ There are no major limitations to this best management practice. 

■ There are no regulatory requirements to this BMP. Existing regulations already require 
municipalities to properly store, use, and dispose of hazardous materials 
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Housekeeping Practices SC-60 

Requirements 
Costs 
■ Minimal cost associated with this BMP. Implementation of good housekeeping practices 

may result in cost savings as these procedures may reduce the need for more costly BMPs. 

Maintenance 
■ Ongoing maintenance required to keep a clean site. Level of eff01t is a function of site size 

and type of activities. 

Supplemental Information 
Furt her Deta il of the BMP 
■ The California Integrated Waste Management Board's Recycling Hotline, 1-800-553-2962, 

provides information on household hazardous waste collection programs and facilities. 

Examples 
There are a number of communities with effective programs. The most pro-active include Santa 
Clara County and the City of Palo Alto, the City and County of San Francisco, and the 
Municipality of Metropolitan Seattle (Metro). 

References and Resources 
British Columbia Lake Stewardship Society. Best Management Practices to Protect Water 
Quality from Non-Point Source Pollution. March 2000. 

http://www.nalms.org/bclss /bmphome.html # bmp 

King County Stormwater Pollution Control Manual - htw://dnr.metrokc.gov/wlr/dss/spcm.htm 

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for 
Small Municipalities, Prepared by City of Monterey, City of Santa Cruz, California Coastal 
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area 
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July, 
1998, Revised by California Coastal Commission, February 2002. 

Orange County Stormwater Program 
http://www.ocwatersheds.com/stormwater /swp introduction.asp 

San Mateo STOPPP- (http://stoppp.t ripod.com/bmp.html) 

January 2003 California Stormwater BMP Handbook 
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Road and Street Maintenance 

Descript ion 
Streets, roads, and highways are significant sources of pollutants 
in stormwater discharges, and operation and maintenance 
(O&M) practices, if not conducted properly, can contribute to the 
problem. Stormwater pollution from roadway and bridge 
maintenance should be addressed on a site-specific basis. Use of 
the procedures outlined below, that address street sweeping and 
repair, bridge and structure maintenance, and unpaved roads 
will reduce pollutants in stormwater. 

Approach 
P o llu tion Prev entio n 
■ Use the least toxic materials available ( e.g. water based 

paints, gels or sprays for graffiti removal) 

■ Recycle paint and other materials whenever possible. 

■ Enlist the help of citizens to keep yard waste, used oil, and 
other wastes out of the gutter. 

Suggested Protocols 
Street Sweeping and Cleaning 

■ Maintain a consistent sweeping schedule. Provide minimum 
monthly sweeping of curbed streets. 

■ Perform street cleaning during dry weather if possible. 

January 2003 California Stormwater BMP Handbook 

Municipal 
www.cabmphandbooks.com 

SC-70 
Objectives 

■ Cover 

■ Contain 

■ Educate 

■ Reduce/Minimize 

■ Product Substitution 

Targeted Constituents 

Sediment 

Nutrients 

Trash 

Metals 

Bacteria 

Oil and Grease 

Organics 

Oxygen Demanding 
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SC-70 Road and Street Maintenance 

■ Avoid wet cleaning or flushing of street, and utilize dry methods where possible. 

■ Consider increasing sweeping frequency based on factors such as traffic volume, land use, 
field observations of sediment and trash accumulation, proximity to water courses, etc. For 
example: 

Increase the sweeping frequency for streets with high pollutant loadings, especially in 
high traffic and industrial areas. 

Increase the sweeping frequency just before the wet season to remove sediments 
accumulated during the summer. 

Increase the sweeping frequency for streets in special problem areas such as special 
events, high litter or erosion zones. 

■ Maintain cleaning equipment in good working condition and purchase replacement 
equipment as needed. Old sweepers should be replaced with new technologically advanced 
sweepers (preferably regenerative air sweepers) that maximize pollutant removal. 

■ Operate sweepers at manufacturer requested optimal speed levels to increase effectiveness. 

■ To increase sweeping effectiveness consider the following: 

Institute a parking policy to restrict parking in problematic areas during periods of street 
sweepmg. 

Post permanent street sweeping signs in problematic areas; use temporary signs if 
installation of pem1anent signs is not possible. 

Develop and distribute flyers notifying residents of street sweeping schedules. 

■ Regularly inspect vehicles and equipment for leaks, and repair immediately. 

■ If available use vacuum or regenerative air sweepers in the h igh sediment and t rash areas 
(typically industrial/commercial). 

■ Keep accurate logs of the number of curb-miles swept and the amount of waste collected. 

■ Dispose of street sweeping debris and dirt at a landfill. 

■ Do not store swept material along the side of the street or near a storm drain inlet. 

■ Keep debris storage to a minimum during the wet season or make sure debris piles are 
contained (e.g. by berming th e area) or covered (e.g. with tarps or permanent covers) . 

Street Repair and Maintenance 

Pavement marking 

■ Schedule pavement marking activities for dry weather. 
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Road and Street Maintenance SC-70 

■ Develop paint handling procedures for proper use, storage, and disposal of paints. 

■ Transfer and load paint and hot thermoplastic away from storm drain inlets. 

■ Provide drop cloths and drip pans in paint mixing areas. 

■ Properly maintain application equipment. 

■ Street sweep them10plastic grindings. Yellow thermoplastic grindings may require special 
handling as they may contain lead. 

■ Paints containing lead or tributyltin are considered a hazardous waste and must be disposed 
of properly. 

■ Use water based paints whenever possible. If using water based paints, clean the application 
equipment in a sink that is connected to the sanitary sewer. 

■ Properly store leftover paints if they are to be kept for the next job, or dispose of properly. 

Concrete installation and repair 

■ Schedule asphalt and concrete activities for dry weather. 

■ Take measures to protect any nearby storm drain inlets and adjacent watercourses, prior to 
breaking up asphalt or concrete (e.g. place san bags around inlets or work areas). 

■ Limit the amount of fresh concrete or cement m01tar mixed, mix only what is needed for the 
job. 

■ Store concrete materials under cover, away from drainage areas. Secure bags of cement after 
they are open. Be sure to keep wind-blown cement powder away from streets, gutters, storm 
drains, rainfall, and runoff. 

■ Return leftover materials to the transit mixer. Dispose of small amounts of hardened excess 
concrete, grout, and mortar in the trash. 

■ Do not wash sweepings from exposed aggregate concrete into the street or storm dr·ain. 
Collect and return sweepings to aggregate base stockpile, or dispose in the trash. 

■ When making saw cuts in pavement, use as little water as possible and perform during dry 
weather. Cover each storm drain inlet completely with filter fabric or plastic during the 
sawing operation and contain the slurry by placing straw bales, sandbags, or gravel dams 
around the inlets. After the liquid drains or evaporates, shovel or vacuum the slurry residue 
from the pavement or gutter and remove from site. Alternatively, a small onsite vacuum 
may be used to pick up the slurry as this will prohibit slurry from reaching storm dr·ain 
inlets. 

■ Wash concrete trucks off site or in designated areas on site designed to preclude discharge of 
wash water to dr·ainage system. 
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SC-70 Road and Street Maintenance 

Patching, resurfacing, and surface sealing 

■ Schedule patching, resurfacing and surface sealing for dry weather. 

■ Stockpile materials away from streets, gutter areas, storm drain inlets or watercourses. 
During wet weather, cover stockpiles with plastic tarps or berm around them if necessary to 
prevent transport of materials in runoff. 

■ Pre-heat, transfer or load hot bituminous material away from drainage systems or 
watercourses. 

■ Where applicable, cover and seal nearby storm drain inlets (with waterproof material or 
mesh) and maintenance holes before applying seal coat, slurry seal, etc. Leave covers in 
place until job is complete and until all water from emulsified oil sealants has drained or 
evaporated. Clean any debris from covered maintenance holes and storm drain inlets when 
the job is complete. 

■ Prevent excess material from exposed aggregate concrete or similar treatments from 
entering streets or storm drain inlets. Designate an area for clean up and proper disposal of 
excess materials. 

■ Use only as much water as necessary for dust control, to avoid runoff. 

■ Sweep, never hose down streets to clean up tracked dirt. Use a street sweeper or vacuum 
truck. Do not dump vacuumed liquid in storm drains. 

■ Catch drips from paving equipment that is not in use with pans or absorbent material placed 
under the machines. Dispose of collected material and absorbents properly. 

Equipment cleaning maintenance and storage 

■ Inspect equipment daily and repair any leaks. Place drip pans or absorbent materials under 
heavy equipment when not in use. 

■ Perform major equipment repairs at the corporation yard, when practical. 

■ If refueling or repairing vehicles and equipment must be done onsite, use a location away 
from storm drain inlets and watercourses. 

■ Clean equipment including sprayers, sprayer paint supply lines, patch and paving 
equipment, and mud jacking equipment at the end of each day. Clean in a sink or other area 
( e.g. vehicle wash area) that is connected to the sanitary sewer. 

Bridge and Structure Maintenance 

Paint and Paint Removal 

■ Transport paint and materials to and from job sites in containers with secure lids and tied 
down to the transport vehicle. 

■ Do not transfer or load paint near storm drain inlets or watercourses. 

4 of 9 Californ ia Storm water BMP Handbook 

Municipal 
w w w.cabm phandbooks.com 

January 2003 



Road and Street Maintenance SC-70 

■ Test and inspect spray equipment prior to starting to paint. Tighten all hoses and 
connections and do not overfill paint container. 

■ Plug nearby storm drain inlets prior to starting painting where there is significant risk of a 
spill reaching storm drains. Remove plugs when job is completed. 

■ If sand blasting is used to remove paint, cover nearby storm drain inlets prior to starting 
work. 

■ Perform work on a maintenance traveler or platform, or use suspended netting or tarps to 
capture paint, rust, paint removing agents, or other materials, to prevent discharge of 
materials to surface waters if the bridge crosses a watercourse. If sanding, use a sander with 
a vacuum filter bag. 

■ Capture all clean-up water, and dispose of properly. 

■ Recycle paint when possible (e.g. paint may be used for graffiti removal activities). Dispose 
of unused paint at an appropriate household hazardous waste facility. 

Graffiti Removal 

■ Schedule graffiti removal activities for dry weather. 

■ Protect nearby storm drain inlets prior to removing graffiti from walls, signs, sidewalks, or 
other structures needing graffiti abatement. Clean up afterwards by sweeping or vacuuming 
thoroughly, and/ or by using absorbent and properly disposing of the absorbent . 

■ When graffiti is removed by painting over, implement the procedures under Painting and 
Paint Removal above. 

■ Direct runoff from sand blasting and high pressure washing (with no cleaning agents) into a 
landscaped or dirt area. If such an area is not available, filter runoff through an appropriate 
filtering device (e.g. filter fabric) to keep sand, pa1ticles, and debris out of storm drains. 

■ If a graffiti abatement method generates wash water containing a cleaning compound (such 
as high pressure washing with a cleaning compound), plug nearby storm drains and 
vacuum/pump wash water to the sanita1y sewer. 

■ Consider using a waterless and non-toxic chemical cleaning method for graffiti removal (e.g. 
gels or spray compounds). 

Repair Work 

■ Prevent concrete, steel, wood, metal parts, tools, or other work materials from entering 
storm drains or watercourses. 

■ Thoroughly clean up the job site wh en the repair work is completed. 

■ When cleaning guardrails or fences follow the appropriate surface cleaning methods 
(depending on the type of smface) outlined in SC-71 Plaza & Sidewalk Cleaning fact sheet. 
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SC-70 Road and Street Maintenance 

■ If painting is conducted, follow the painting and paint removal procedures above. 

■ If graffiti removal is conducted, follow the graffiti removal procedures above. 

■ If construction takes place, see the Construction Activity BMP Handbook. 

■ Recycle materials whenever possible. 

Unpaved Roads and Trails 

■ Stabilize exposed soil areas to prevent soil from eroding during rain events. This is 
particularly impo1tant on steep slopes. 

■ For roadside areas with exposed soils, the most cost-effective choice is to vegetate the area, 
preferably with a mulch or binder that will hold the soils in place while the vegetation is 
establishing. Native vegetation should be used if possible. 

■ If vegetation cannot be established immediately, apply tempora1y erosion control 
mats/ blankets; a comma straw, or gravel as appropriate. 

■ If sediment is already eroded and mobilized in roadside areas, temporary controls should be 
installed. These may include: sediment control fences, fabric-covered triangular dikes, 
gravel-filled burlap bags, biobags, or hay bales staked in place. 

Non-Stormwater Discharges 

Field crews should be aware of non-stormwater discharges as pa1t of their ongoing street 
maintenance eff01ts. 

■ Refer to SC-10 Non-Stormwater Discharges 

■ Identify location, time and estimated quantity of discharges. 

■ Notify appropriate personnel. 

Tra in ing 
■ Train employees regarding proper street sweeping operation and street repair and 

maintenance. 

■ Instruct employees and subcontractors to ensure that measures to reduce the stormwater 
impacts of roadway / bridge maintenance are being followed. 

■ Require engineering staff and/ or consulting A/ E firms to address stormwater quality in new 
bridge designs or existing bridge ret rofits. 

■ Use a training log or similar method to document training. 

■ Train employees on proper spill containment and clean up, and in identifying non­
stormwater discharges. 
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Road and Street Maintenance SC-70 

Spill Response and Prevention 
■ Refer to SC-11, Spill Prevention, Control & Cleanup. 

■ Keep your Spill Prevention Control and countermeasure (SPCC) plan up-to-date, and 
implement accordingly. 

■ Have spill cleanup materials readily available and in a known location. 

■ Cleanup spills immediately and use dry methods if possible. 

■ Properly dispose of spill cleanup material. 

Other Consid erations 
■ Densely populated areas or heavily used streets may require parking regulations to clear 

streets for cleaning. 

■ No currently available conventional sweeper is effective at removing oil and grease. 
Mechanical sweepers are not effective at removing finer sediments. 

■ Limitations may arise in the location of new bridges. The availability and cost of land and 
other economic and political factors may dictate where the placement of a new bridge will 
occur. Better design of the bridge to control runoff is required if it is being placed near 
sensitive waters. 

Requirements 
Costs 
■ Th e maintenance of local roads and bridges is already a consideration of most community 

public works or transportation departments. Therefore, the cost of pollutant reducing 
management practices will involve the training and equipment required to implement these 
new practices. 

■ The largest expenditures for street sweeping programs are in staffing and equipment. The 
capital cost for a conventional street sweeper is between $60,000 and $ 120,000. Newer 
technologies might have prices approaching $180,000. The average useful life of a 
conventional sweeper is about four years, and programs must budget for equipment 
replacement. Sweeping frequencies will determine equipment life, so programs that sweep 
more often should expect to have a higher cost of replacement. 

■ A street sweeping program may require the following. 

Sweeper operators, maintenance, supervisory, and administrative personnel are 
required. 

Traffic control officers may be required to enforce parking restrictions. 

Skillful design of cleaning routes is required for program to be productive. 

Arrangements must be made for disposal of collected wastes. 
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SC-70 Road and Street Maintenance 

■ If investing in newer technologies, training for operators must be included in operation and 
maintenance budgets. Costs for public education are small, and mostly deal with the need to 
obey parking restrictions and litter control. Parking tickets are an effective reminder to obey 
parking rules, as well as being a source of revenue. 

Maintenance 
■ Not applicable 

Supplemental Information 
Further Detail of the BMP 
Street sweeping 

There are advantages and disadvantages to the two common types of sweepers. The best choice 
depends on your specific conditions. Many communities find it useful to have a compliment of 
both types in their fleet. 

Mechanical Broom Sweepers - More effective at picking up large debris and cleaning wet streets. 
Less costly to purchase and operate. Create more airborne dust. 

Vacuum Sweepers - More effective at removing fine particles and associated heavy metals. 
Ineffective at cleaning wet streets. Noisier than mechanical broom sweepers which may restrict 
areas or times of operation. May require an advance vehicle to remove large debris. 

Street Flush ers - Not affected by biggest interference to cleaning, parked cars. May remove finer 
sediments, moving them toward the gutter and stormwater inlets. For this reason, flushing fell 
out of favor and is now used primarily after sweeping. Flushing may be effective for combined 
sewer systems. Presently street flushing is not allowed under most NPDES permits. 

Cross-Media Transfer of Pollutants 

The California Air Resources Board (ARB) has established state ambient air quality standards 
including a standard for respirable particulate matter (less than or equal to 10 microns in 
diameter, symbolized as PM10). In the effort to sweep up finer sediments to remove attached 
heavy metals, municipalities should be aware that fine dust, that cannot be captured by the 
sweeping equipment and becomes airborne, could lead to issues of worker and public safety. 

Bridges 

Bridges that carry vehicular traffic generate some of the more direct discharges of runoff to 
surface waters. Bridge scupper drains cause a direct discharge of stormwater into receiving 
waters and have been shown to carry relatively high concentrations of pollutants. Bridge 
maintenance also generates wastes that may be either directly deposited to the water below or 
carried to the receiving water by stormwater. The following steps will help reduce the 
stormwater impacts of bridge maintenance: 

■ Site new bridges so that significant adverse impacts to wetlands, sensitive areas, critical 
habitat , and riparian vegetation are minimized. 
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Road and Street Maintenance SC-70 

■ Design new bridges to avoid the use of scupper drains and route runoff to land for treatment 
control. Existing scupper drains should be cleaned on a regular basis to avoid 
sediment/ debris accumulation. 

■ Reduce the discharge of pollutants to surface waters during maintenance by using 
suspended traps, vacuums, or booms in the water to capture paint, rust, and paint removing 
agents. Many of these wastes may be hazardous. Properly dispose of this waste by referring 
to CA.21 (Hazardous Waste Management) in the Construction Handbook. 

■ Train employees and subcontractors to reduce the discharge of wastes during bridge 
maintenance. 

De-icing 

■ Do not over-apply deicing salt and sand, and routinely calibrate spreaders. 

■ Near reservoirs, restrict th e application of deicing salt and redirect any runoff away from 
reservoirs. 

■ Consider using alternative deicing agents (less toxic, biodegradable, etc.). 

References and Resources 
Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for 
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal 
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area 
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. J uly. 
1998. 

Orange County Stormwater Program 
http://www.ocwatersheds.com/stormwater/sw:p introduction.asp 

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for 
Maintenance Practices. June 1998. 

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff 
Management Plan. September 1997, updated October 2000. 

Santa Clara Valley Urban Runoff Pollution Prevention Program. 2001. Fresh Concrete and 
Mortar Application Best Management Practices for the Construction Industry. June. 

Santa Clara Valley Urban Runoff Pollution Prevention Program. 2001. Roadwork and Paving 
Best Management Practices for the Construction Industry. June. 

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/ Good 
Housekeeping for Municipal Operations Roadway and Bridge Maintenance. On-line 
http://www.epa.gov/npdes/menuotbmps/poll 13.htm 

January 2003 California Storm water BMP Handbook 

Municipal 
www.cabm phandbooks.com 

9 of 9 



Landscape Maintenance 

Description 
Landscape maintenance activities include vegetation removal; 
herbicide and insecticide application; fertilizer application; 
watering; and other gardening and lawn care practices. 
Vegetation control typically involves a combination of chemical 
(herbicide) application and mech anical methods. All of these 
maintenance practices have the potential to contribute pollutants 
to the storm drain system. The major objectives of this BMP are 
to minimize the discharge of pesticides, herbicides and fertilizers 
to the storm drain system and receiving waters; prevent the 
disposal of landscape waste into the storm drain system by 
collecting and properly disposing of clippings and cuttings, and 
educating employees and the public. 

Approach 
P o llution Prev entio n 
■ Implement an integrated pest management (IPM) program. 

IPM is a sustainable approach to managing pests by 
combining biological, cultural, physical, and chemical tools. 

■ Choose low water using flowers, trees, shrubs, and 
groundcover. 

■ Consider alternative landscaping techniques such as 
naturescaping and xeriscaping. 

■ Conduct appropriate maintenance (i.e. properly timed 
fertilizing, weeding, pest control, and pruning) to help 
preserve the landscapes water efficiency. 
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SC-73 Landscape Maintenance 

■ Consider grass cycling (grass cycling is the natural recycling of grass by leaving the clippings 
on the lawn when mowing. Grass clippings decompose quickly and release valuable 
nutrients back into the lawn). 

Suggested Protocols 
Mowing, Trimming, and Weeding 

■ Whenever possible use mechanical methods of vegetation removal ( e.g mowing with tractor­
type or push mowers, hand cutting with gas or electric powered weed trimmers) rather than 
applying herbicides. Use hand weeding where practical. 

■ Avoid loosening the soil when conducting mechanical or manual weed control, this could 
lead to erosion. Use mulch or other erosion control measures when soils are exposed. 

■ Performing mowing at optimal t imes. Mowing should not be performed if significant rain 
events are predicted. 

■ Mulching mowers may be recommended for certain flat areas. Other techniques may be 
employed to minimize mowing such as selective vegetative planting using low maintenance 
grasses and shrubs. 

■ Collect lawn and garden clippings, pruning waste, tree trimmings, and weeds. Chip if 
necessary, and compost or dispose of at a landfill (see waste management section of this fact 
sheet). 

■ Place temporarily stockpiled material away from watercourses, and berm or cover stockpiles 
to prevent material releases to storm drains. 

Pla nting 
■ Determine existing native vegetation features Oocation, species, size, function, importance) 

and consider the feasibility of protecting them. Consider elements such as their effect on 
drainage and erosion, hardiness, maintenance requirements, and possible conflicts between 
preserving vegetation and the resulting maintenance needs. 

■ Retain and/ or plant selected native vegetation whose features are determined to be 
beneficial, where feasible. Native vegetation usually requires less maintenance (e.g., 
irrigation, fertilizer) than planting new vegetation. 

■ Consider using low water use groundcovers when planting or replanting. 

Waste M anagem ent 
■ Compost leaves, sticks, or other collected vegetation or dispose of at a permitted landfill. Do 

not dispose of collected vegetation into wate1ways or storm drainage systems. 

■ Place temporarily stockpiled material away from watercourses and storm drain inlets, and 
berm or cover stockpiles to prevent material releases to the storm drain system. 

■ Reduce th e use of high nitrogen fertilizers that produce excess growth requiring more 
frequent mowing or trimming. 
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Landscape Maintenance SC-73 

■ Avoid landscape wastes in and around storm drain inlets by either using bagging equipment 
or by manually picking up the material. 

Irrigation 
■ Where practical, use automatic timers to minimize runoff. 

■ Use popup sprinkler heads in areas with a lot of activity or where there is a chance the pipes 
may be broken. Consider the use of mechanisms that reduce water flow to sprinkler heads if 
broken. 

■ Ensure that there is no runoff from the landscaped area( s) if re-claimed water is used for 
irrigation. 

■ If bailing of muddy water is required (e.g. when repairing a water line leak), do not put it in 
the storm drain; pour over landscaped areas. 

■ Irrigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is 
needed. 

■ Apply water at rates that do not exceed the infiltration rate of the soil. 

Fertilizer and Pesticide Management 
■ Utilize a comprehensive management system that incorporates integrated pest management 

(IPM) techniques. There are many methods and types of IPM, including the following: 

Mulching can be used to prevent weeds where turf is absent, fencing installed to keep 
rodents out, and netting used to keep birds and insects away from leaves and fruit. 

Visible insects can be removed by hand (with gloves or tweezers) and placed in soapy 
water or vegetable oil. Alternatively, insects can be sprayed off the plant with water or in 
some cases vacuumed off oflarger plants. 

Store-bought traps, such as species-specific, pheromone-based traps or colored sticky 
cards, can be used. 

Slugs can be trapped in small cups filled with beer that are set in the ground so the slugs 
can get in easily. 

In cases where microscopic parasites, such as bacteria and fungi, are causing damage to 
plants, the affected plant material can be removed and disposed of (pruning equipment 
should be disinfected with bleach to prevent spreading the disease organism). 

Small mammals and birds can be excluded using fences, netting, tree trunk guards. 

Beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis, 
ground beetles, parasitic nematodes, trichogramma wasps, seed head weevils, and 
spiders that prey on detrimental pest species can be promoted. 

■ Follow all federal, state, and local laws and regulations governing the use, storage, and 
disposal of fertilizers and pesticides and training of applicators and pest control advisors. 
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SC-73 Landscape Maintenance 

■ Use pesticides only if there is an actual pest problem (not on a regular preventative 
schedule). 

■ Do not use pesticides if rain is expected. Apply pesticides only when wind speeds are low 
(less than 5 mph). 

■ Do not mix or prepare pesticides for application near storm drains. 

■ Prepare the minimum amount of pesticide needed for the job and use the lowest rate that 
will effectively control the pest. 

■ Employ techniques to minimize off-target application ( e.g. spray drift) of pesticides, 
including consideration of alternative application techniques. 

■ Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface. 

■ Calibrate fertilizer and pesticide application equipment to avoid excessive application. 

■ Periodically test soils for determining proper fe1tilizer use. 

■ Sweep pavement and sidewalk if fe1tilizer is spilled on these surfaces before applying 
irrigation water. 

■ Purchase only the amount of pesticide that you can reasonably use in a given time period 
(month or year depending on the product). 

■ Triple rinse containers, and use rinse water as product. Dispose of unused pesticide as 
hazardous waste. 

■ Dispose of empty pesticide containers according to the instructions on the container label. 

Inspection 

■ Inspect irrigation system periodically to ensure that the right amount of water is being 
applied and that excessive runoff is not occurring. Minimize excess watering, and repair 
leaks in the irrigation system as soon as they are observed. 

■ Inspect pesticide/ fertilizer equipment and transportation vehicles daily. 

Train ing 
■ Educate and train employees on use of pesticides and in pesticide application techniques to 

prevent pollution. Pesticide application must be under the supervision of a California 
qualified pesticide applicator. 

■ Train/ encourage municipal maintenance crews to use IPM techniques for managing public 
green areas. 

■ Annually train employees within departments responsible for pesticide application on the 
appropriate portions of the agency's IPM Policy, SOPs, and BMPs, and the latest IPM 
techniques. 
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Landscape Maintenance SC-73 

■ Employees who are not authorized and trained to apply pesticides should be periodically (at 
least annually) informed that they cannot use over-the-counter pesticides in or around the 
workplace. 

■ Use a training log or similar method to document training. 

Spill Response and Preven tion 
■ Refer to SC-11, Spill Prevention, Control & Cleanup 

■ Have spill cleanup materials readily available and in a know in location 

■ Cleanup spills immediately and use dry methods if possible. 

■ Properly dispose of spill cleanup material. 

O ther Consid erations 
■ The Federal Pesticide, Fungicide, and Rodenticide Act and California Title 3, Division 6, 

Pesticides and Pest Control Operations place strict controls over pesticide application and 
handling and specify training, annual refresher, and testing requirements. The regulations 
generally cover: a list of approved pesticides and selected uses, updated regularly; general 
application information; equipment use and maintenance procedures; and record keeping. 
The California Department of Pesticide Regulations and the County Agricultural 
Commission coordinate and maintain the licensing and certification programs. All public 
agency employees who apply pesticides and herbicides in "agricultural use" areas such as 
parks, golf courses, rights-of-way and recreation areas should be properly certified in 
accordance with state regulations. Contracts for landscape maintenance should include 
similar requirements. 

■ All employees who handle pesticides should be familiar with the most recent material safety 
data sheet (MSDS) files. 

■ Municipalities do not have the authority to regulate the use of pesticides by school districts, 
however the California Healthy Schools Act of 2000 (AB 2260) has imposed requirements 
on California school districts regarding pesticide use in schools. Posting of notification prior 
to the application of pesticides is now required, and IPM is stated as the preferred approach 
to pest management in schools. 

Requirements 
Cos ts 
Additional training of municipal employees will be required to address IPM techniques and 
BMPs. IPM methods will likely increase labor cost for pest control which may be offset by lower 
chemical costs. 

M ainten a n ce 
Not applicable 
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SC-73 Landscape Maintenance 

Supplemental Information 
Further Detail of t he BMP 
Waste Management 

Composting is one of the better disposal alternatives iflocally available. Most municipalities 
either have or are planning yard waste composting facilities as a means of reducing the amount 
of waste going to the landfill. Lawn clippings from municipal maintenance programs as well as 
private sources would probably be compatible with most composting facilities 

Contractors and Other Pesticide Users 

Municipal agencies should develop and implement a process to ensure that any contractor 
employed to conduct pest control and pesticide application on municipal property engages in 
pest control methods consistent with the IPM Policy adopted by the agency. Specifically, 
municipalities should require contractors to follow the agency's IPM policy, SOPs, and BMPs; 
provide evidence to the agency of having received training on current IPM techniques when 
feasible; provide documentation of pesticide use on agency property to the agency in a timely 
manner. 

References and Resources 
King County Stormwater Pollution Control Manual. Best Management Practices for Businesses. 
1995. King County Surface Water Management. July. On-line: 
http://dnr.metrokc.gov/wlr /dss/spcm.htm 

Los Angeles County Stormwater Quality Model Programs. Public Agency Activities 
http: //ladpw.org/wmd/npdes/model links.cfm 

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for 
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal 
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area 
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July. 
1998. 

Orange County Stormwater Program 
http: //www.ocwatersheds.com/Storm Water /swp introduction.asp 

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff 
Management Plan. September 1997, updated October 2000. 

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/ Good 
Housekeeping for Municipal Operations Landscaping and Lawn Care. Office of Water. Office of 
Wastewater Management. On-line: http://www.epa.gov/npdes/ menuofbmps/poll 8.htm 
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Drainage System Maintenance SC-74 

Photo Credit: Geoff Brosseau 

Description 
As a consequence of its function, the stormwater conveyance 
system collects and transports urban runoff that may contain 
certain pollutants. Maintaining catch basins, stormwater inlets, 
and other stormwater conveyance structures on a regular basis 
will remove pollutants, prevent clogging of the downstream 
conveyance system, restore catch basins' sediment trapping 
capacity, and ensure the system functions properly hydraulically 
to avoid flooding. 

Approach 
Suggested Pro tocols 
Catch Basins/ Inlet Structures 

■ Municipal staff should regularly inspect facilities to ensure 
the following: 

Immediate repair of any deterioration threatening 
structural integrity. 

Cleaning before the sump is 40% full. Catch basins 
should be cleaned as frequently as needed to meet this 
standard. 

Stenciling of catch basins and inlets (see SC-75 Waste 
Handling and Disposal). 

■ Clean catch basins, storm drain inlets, and other conveyance 
structures in high pollutant load areas just before the wet 
season to remove sediments and debris accumulated during 
the summer. 
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SC-74 Drainage System Maintenance 

■ Conduct inspections more frequently during the wet season for problem areas where 
sediment or trash accumulates more often. Clean and repair as needed. 

■ Keep accurate logs of the number of catch basins cleaned. 

■ Record the amount of waste collected. 

■ Store wastes collected from cleaning activities of the drainage system in appropriate 
containers or temporary storage sites in a manner that prevents discharge to the storm 
drain. 

■ Dewater the wastes with outflow into the sanitary sewer if permitted. Water should be 
treated with an appropriate filtering device prior to discharge to the sanitary sewer. If 
discharge to the sanitary sewer is not allowed, water should be pumped or vacuumed to a 
tank and properly disposed of. Do not dewater near a storm drain or stream. 

■ Except for small communities with relatively few catch basins that may be cleaned manually, 
most municipalities will require mechanical cleaners such as eductors, vacuums, or bucket 
loaders. 

Storm Drain Conveyance System 

■ Locate reaches of storm drain with deposit problems and develop a flushing schedule that 
keeps the pipe clear of excessive buildup. 

■ Collect flushed effluent and pump to the sanitary sewer for treatment. 

Pump Stations 

■ Clean all storm drain pump stations prior to the wet season to remove silt and t rash. 

■ Do not allow discharge from cleaning a storm drain pump station or other facility to reach 
the storm drain system. 

■ Conduct quarterly routine maintenance at each pump station. 

■ Inspect, clean, and repair as necessary all outlet structures prior to the wet season . 

■ Sample collected sediments to determine if landfill disposal is possible, or illegal discharges 
in the watershed are occurring. 

Open Channel 

■ Consider modification of storm channel ch aracteristics to improve channel hydraulics, to 
increase pollutant removals, and to enhance channel/ creek aesthetic and habitat value. 

■ Conduct channel modification/ improvement in accordance with existing laws. Any person, 
government agency, or public utility proposing an activity that will change the natural 
(emphasis added) state of any river, stream, or lake in California, must enter into a steam or 
Lake Alteration Agreement with the Department of Fish ai1d Game. TI1e developer-applicant 
should also contact local governments (city, county, special districts), other state agencies 
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(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal 
Corps of Engineers and USFWS 

Illicit Connections and Discharges 

■ During routine maintenance of conveyance system and drainage structures field staff should 
look for evidence of illegal discharges or illicit connections: 

Is there evidence of spills such as paints, discoloring, etc. 

Are there any odors associated with the drainage system 

Record locations of apparent illegal discharges/illicit connections 

Track flows back to potential dischargers and conduct aboveground inspections. This can 
be done through visual inspection of up gradient manholes or alternate techniques 
including zinc chloride smoke testing, fluorometric dye testing, physical inspection 
testing, or television camera inspection. 

Once the origin of flow is established, require illicit discharger to eliminate the discharge. 

■ Stencil storm drains, where applicable, to prevent illegal disposal of pollutants. Storm drain 
inlets should have messages such as "Dump No Waste Drains to Stream" stenciled next to 
them to warn against ignorant or intentional dumping of pollutants into the storm drainage 
system. 

■ Refer to fact sheet SC-10 Non-Stormwater Discharges. 

Illegal Dumping 

■ Regularly inspect and clean up hot spots and other storm drainage areas where illegal 
dumping and disposal occurs. 

■ Establish a system for tracking incidents. The system should be designed to identify the 
following: 

Illegal dumping hot spots 

Types and quantities (in some cases) of wastes 

Patterns in time of occurrence (time of day/ night, month, or year) 

Mode of dumping (abandoned containers, "midnight dumping" from moving vehicles, 
direct dumping of materials, accidents/spills) 

Responsible parties 

■ Post "No Dumping" signs in problem areas with a phone number for reporting dumping and 
disposal. Signs should also indicate fines and penalties for illegal dumping. 

■ Refer to fact sheet SC-10 Non-Stormwater Discharges. 
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SC-74 Drainage System Maintenance 

■ The State Department of Fish and Game has a hotline for reporting violations called Cal TIP 
(1-800-952-5400). The phone number may be used to report any violation of a Fish and 
Game code (illegal dumping, poaching, etc.). 

■ The California Department of Toxic Substances Control's Waste Alert Hotline, 1-800-
69TOXIC, can be used to report hazardous waste violations. 

Training 
■ Train crews in proper maintenance activities, including record keeping and disposal. 

■ Only properly trained individuals are allowed to handle hazardous materials/wastes. 

■ Train municipal employees from all departments (public works, utilities, street cleaning, 
parks and recreation, industrial waste inspection, hazardous waste inspection, sewer 
maintenance) to recognize and report illegal dumping. 

■ Train municipal employees and educate businesses, contractors, and the general public in 
proper and consistent methods for disposal. 

■ Train municipal staff regarding non-stormwater discharges (See SC-10 Non-Stormwater 
Discharges). 

Sp i ll Resp onse a nd Prevention 
■ Refer to SC-11, Prevention, Control & Cleanup 

■ Have spill cleanup materials readily available and in a known location. 

■ Cleanup spills immediately and use dry methods if possible. 

■ Properly dispose of spill cleanup material. 

Other Consid era tio ns 
■ Cleanup activities may create a slight disturbance for local aquatic species. Access to items 

and material on private property may be limited. Trade-offs may exist between channel 
hydraulics and water quality/riparian habitat. If storm channels or basins are recognized as 
wetlands, many activities, including maintenance, may be subject to regulation and 
permitting. 

■ Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less, 
depending on water supply and sediment collection capacity). Other considerations 
associated with storm drain flushing may include the availability of a water source, finding a 
downstream area to collect sediments, liquid/sediment disposal, and disposal of flushed 
effluent to sanitary sewer may be prohibited in some areas. 

■ Regulations may include adoption of substantial penalt ies for illegal dumping and disposal. 

■ Municipal codes should include sections prohibiting the discharge of soil, debris, refuse, 
hazardous wastes, and other pollutants into the storm drain system. 

■ Private property access rights may be needed to track illegal discharges up gradient . 
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■ Requirements of municipal ordinance authority for suspected source verification testing for 
illicit connections necessary for guaranteed rights of ently. 

Requirements 
Costs 
■ An aggressive catch basin cleaning program could require a significant capital and O&M 

budget. A careful study of cleaning effectiveness should be undertaken before increased 
cleaning is implemented. Catch basin cleaning costs are less expensive if vacuum street 
sweepers are available; cleaning catch basins manually can cost approximately twice as 
much as cleaning the basins with a vacuum attached to a sweeper. 

■ Methods used for illicit connection detection (smoke testing, dye testing, visual inspection, 
and flow monitoring) can be costly and t ime-consuming. Site-specific factors, such as the 
level of impervious area, the density and ages of buildings, and type of land use will 
determine the level of investigation necessary. Encouraging reporting of illicit discharges by 
employees can offset costs by saving expense on inspectors and directing resources more 
efficiently. Some programs have used funds available from "environmental fees" or special 
assessment districts to fund their illicit connection elimination programs. 

Maintena n ce 
■ Two-person teams may be required to clean catch basins with vactor trucks. 

■ Identifying illicit discharges requires teams of at least two people (volunteers can be used), 
plus administrative personnel, depending on the complexity of the storm sewer system. 

■ Arrangements must be made for proper disposal of collected wastes. 

■ Requires technical staff to detect and investigate illegal dumping violations, and to 
coordinate public education. 

Supplemental Informat ion 
Further Deta il of the BMP 
Storm Drainflushing 

Sanitary sewer flushing is a common maintenance activity used to improve pipe hydraulics and 
to remove pollutants in sanitary sewer systems. The same principles that make sanitary sewer 
flushing effective can be used to flush storm drains. Flushing may be designed to hydraulically 
convey accumulated material to strategic locations, such as to an open channel, to another point 
where flushing will be initiated, or over to the sanitary sewer and on to the treatment facilities, 
thus preventing re-suspension and overflow of a portion of the solids during storm events. 
Flushing prevents "plug flow" discharges of concentrated pollutant loadings and sediments. The 
deposits can hinder the designed conveyance capacity of the storm drain system and potentially 
cause backwater conditions in severe cases of clogging. 

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to 
maintain adequate velocity to keep particles in suspension. An upstream manhole is selected to 
place an inflatable device that temporarily plugs the pipe. Further upstream, water is pumped 
into the line to create a flushing wave. When the upstream reach of pipe is sufficiently full to 
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cause a flush ing wave, the inflated device is rapidly deflated with th e assistance of a vacuum 
pump, releasing th e backed up water and resulting in the cleaning of the storm drain segment. 

To further reduce the impacts of stormwater pollution, a second inflatable device, placed well 
downstream, may be used to re-collect the water after the force of the flushing wave has 
dissipated. A pump may then be used to transfer the water and accumulated material to the 
sanitary sewer for t reatment. In some cases, an interceptor structure may be more practical or 
required to re-collect the flushed waters. 

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush 
volume, flush disch arge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and 
population density. As a rule of thumb, the length ofline to be flushed should not exceed 700 

feet. At this maximum recommended length, the percent removal efficiency ranges between 65-
75 percent for organics and 55-65 percent for d1y weather grit/ inorganic material. The percent 
removal efficiency drops rapidly beyond that. Water is commonly supplied by a water truck, but 
fire hydrants can also supply water. To make the best use of water, it is recommended that 
reclaimed water be used or that fire hydrant line flushing coincide with storm drain flushing. 

Flow Management 

Flow management has been one of the principal motivations for designing urban stream 
corridors in the past. Such needs may or may not b e compatible with the stormwater quality 
goals in the stream corridor. 

Downstream flood peaks can be suppressed by reducing through flow velocity. This can be 
accomplished by reducing gradient with grade control structures or increasing roughness with 
boulders, dense vegetation, or complex banks forms. Reducing velocity correspondingly 
increases flood height, so all such measures h ave a natural association with floodplain open 
space. Flood elevations laterally adjacent to the stream can be lowered by increasing through 
flow velocity. 

However, increasing velocity increases flooding downstream and inherently conflicts with 
channel stability and human safety. Where topography permits, another way to lower flood 
elevation is to lower the level of the floodway with drop structures into a large but subtly 
excavated bowl where flood flows we allowed to spread out. 

Stream Corridor Planning 

Urban streams receive and convey stormwater flows from developed or developing watersheds. 
Planning of stream corridors thus interacts with urban stormwater management programs. If 
local programs are intended to control or protect downstream environments by managing flows 
delivered to the channels, then it is logical that such programs should be supplemented by 
management of the materials, forms, and uses of the downstream riparian corridor. Any 
proposal for steam alterat ion or management should be investigated for its potential flow and 
stability effects on upstream, downstream, and laterally adjacent areas. The timing and rate of 
flow from various t ributaries can combine in complex ways to alter flood hazards. Each section 
of channel is unique, influenced by its own dist ribution of roughness elements, management 
activities, and stream responses. 
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Flexibility to adapt to stream features and behaviors as they evolve must be included in stream 
reclamation planning. The amenity and ecology of streams may be enhanced through the 
landscape design options of 1) conidor reservation, 2) bank treatment, 3) geomorphic 
restoration, and 4) grade control. 

Corridor reservation - Reserving stream conidors and valleys to accommodate natural stream 
meande1ing, aggradation, degradation, and over bank flows allows streams to find their own 
form and generate less ongoing erosion. In California, open stream corridors in recent urban 
developments have produced recreational open space, irrigation of streamside plantings, and 
the aesthetic amenity of flowing water. 

Bank treatment -The use of armoring, vegetative cover, and flow deflection may be used to 
influence a channel's form, stability, and biotic habitat. To prevent bank erosion, armoring can 
be done with rigid construction materials, such as concrete, masonry, wood planks and logs, 
riprap, and gabions. Concrete linings h ave been criticized because of their lack of provision of 
biotic habitat. In contrast, riprap and gabions make relatively porous and flexible linings. 
Boulders, placed in the bed reduce velocity and erosive power. 

Riparian vegetation can stabilize the banks of streams that are at or near a condition of 
equilibrium. Binding networks of roots increase bank shear strength. During flood flows, 
resilient vegetation is forced into erosion-inhibiting mats. The roughness of vegetation leads to 
lower velocity, further reducing erosive effects. St ructural flow deflection can protect banks 
from erosion or alter fish habitat. By concentrating flow, a deflector causes a pool to be scoured 
in the bed. 

Geomorphic restoration - Restoration refers to alteration of disturbed streams so their form 
and behavior emulate those of undisturbed streams. Natural meanders are retained, with 
grading to gentle slopes on the inside of curves to allow point bars and riffle-pool sequences to 
develop. Trees are retained to provide scenic quality, biotic productivity, and roots for bank 
stabilization, supplemented by plantings wh ere necessary. 

A restorative approach can be successful where the stream is already approaching equilibrium. 
However, if upstream urbanization continues new flow regimes will be generated that could 
disrupt the equilibrium of the treated system. 

Grade Control - A grade control structure is a level shelf of a permanent mate1ial, such as stone, 
masonry, or concrete, over which stream water flows. A grade control structure is called a sill, 
weir, or drop structure, depending on the relation of its invert elevation to upstream and 
downstream channels. 

A sill is installed at the preexisting channel bed elevation to prevent upstream Inigration of nick 
points. It establishes a firm base level below which the upstream channel can not erode. 

A weir or check dam is installed with inve1t above the preexisting bed elevation. A weir raises 
the local base level of the stream and causes aggradation upstream. The gradient, velocity, and 
erosive potential of the stream channel are reduced. A drop structure lowers the downstream 
inve1t below its preexisting elevation, reducing downstream gradient and velocity. Weirs and 
drop structure control erosion by dissipating energy and reducing slope velocity. 
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When carefully applied, grade control structures can be highly versatile in establishing human 
and environmental benefits in stabilized channels. To be successful, application of grade control 
structures should be guided by analysis of the stream system both upstream and downstream 
from the area to he reclaimed. 

Examples 
The California Depa1tment of Water Resources began the Urban Stream Restoration Program in 
1985. The program provides grant funds to municipalities and community groups to implement 
stream restoration projects. The projects reduce damages from streambank aid watershed 
instability arid floods while restoring streams' aesthetic, recreational, and fish and wildlife 
values. 

In Buena Vista Park, upper floodway slopes are gentle and grassed to achieve continuity of 
usable park land across the channel of small boulders at the base of the slopes. 

The San Diego River is a large, vegetative lined channel, which was planted in a variety of 
species to supp01t riparian wildlife while stabilizing the steep banks of the floodway. 

References and Resources 
Ferguson, B.K. 1991. Urban Stream Reclamation, p. 324-322, Journal of Soil and Water 
Conservation. 

Los Angeles County Stormwater Quality. Public Agency Activities Model Program. On-line: 
http: //ladpw.org/wn1d/npdes/public TC.cfm 

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for 
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal 
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area 
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July. 
1998. 

Orange County Stormwater Program 
http: //www.ocwatersheds.com/Storm Water /swp introduction.asp 

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff 
Management Plan. September 1997, updated October 2000. 

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program 
(URMP) Municipal Activities Model Program Guidance. 2001. Project Clean Water. 
November. 

United States Environmental Protection Agency (USEPA). 1999. Stormwater Management Fact 
Sheet Non-stormwater Discharges to Storm Sewers. EPA 832-F-99-022. Office of Water, 
Washington, D.C. September. 

United States Environmental Protection Agency (USEPA). 1999. Stormwater O&M Fact Sheet 
Catch Basin Cleaning. EPA 832-F-99-0 11. Office of Water, Washington, D.C. September. 
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United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/ Good 
Housekeeping for Municipal Operations Illegal Dumping Control. On line: 
http://wvvw.epa.gov/npdes/menuofbmps/poll 7.htm 

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/ Good 
Housekeeping for Municipal Operations Storm Drain System Cleaning. On line: 
http://wvvw.epa.gov/npdes/menuofbmps/poll 16.htm 
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Storm Drain Signage 

Description 

SD-13 
Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

0 Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

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

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

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

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

D esigning New Insta lla tio ns 
The following methods should be considered for inclusion in the 
project design and show on project plans: 

■ Provide stenciling or labeling of all storm drain inlets and 
catch basins, constructed or modified, within the project area 
with prohibitive language. Examples include "NO DUMPING 
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- DRAINS TO OCEAN" and/or other graphical icons to discourage illegal dumping. 

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

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

R ed ev eloping Existing Insta lla tions 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces. If the project meets the definition of "redevelopment", then the 
requirements stated under " designing new installations" above should be included in all project 
design plans. 

Additional Information 
Mainten an ce Considerations 
■ Legibility of markers and signs should be maintained. If required by the agency with 

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

P lacement 
■ Signage on top of curbs tends to weather and fade. 

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

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

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

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
J uly 2002. 
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Trash Storage Areas 

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

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

Suitable Applications 

SD-32 
Dealgn Objec:tivu 

SlowRunoff 
Mininize Impervious Land 
Coverage 

Prohibit Dlnlping of lmpnlper 
Materials 

0 Contain Polutants 

Collect nl Convey 

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

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

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

Daigning New Installations 
Trash storage areas should be designed to consider the following structural or treatment control 
BMPs: 

• Design trash co11tainer areas so that drainage from adjoining 
roofs and pavement is diverted around the area(s) to avoid 
nm-on. This might include henning or grading the waste 
handling area to prevent run-on of stormwater. 

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

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

■ Provide roofs, awnings, or attached lids on all trash containers to mjnimi2 direct 
precipitation and prevent rainfall from entering containers. 

■ Pave trash storage areas with an impervious surface to mitigate spills. 

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

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

Redeveloping l!.nmn9 l1111tallationa 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amowits of additional impervious area, increases in gross 
floor area and/or exterior construction, end land disturbing activities with stmctural or 
impervious surfaces. The definition of'" redevelopment" must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment. If the definition applies, the steps outlined under •designing new installations" 
above should be followed. 

Additional Information 
Maintenance Conaiderationa 
The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs) 
must be maintained by the owner/operator. Maintenance agreements between the local agency 
and the owner/operator may be required. Some agencies will require maintenance deed 
restrictions to be recorded of the property title. If required by the local agency, maintenance 
agreements or deed restrictions must be e.11:ecuted by the owner/operator before improvement 
plans are approved. 

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality C'-Ontrol Measures, 
July 2002. 
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Outdoor Material Storage Areas SD-34 

- L ___ ._
1 

__ ,._i.rl"':..,__. Design Objectives 
IG 

Description 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

✓ Contain Pollutant 

Collect and Convey 

Proper design of outdoor storage areas for materials reduces opportunity for toxic compounds, 
oil and grease, heavy metals, nutrients, suspended solids, and other pollutants to enter the 
stormwater conveyance system. Materials may be in the form of raw products, by-products, 
finished products, and waste products. The type of pollutants associated with the materials will 
vary depending on the type of commercial or industrial activity. 

Approach 
Outdoor storage areas require a drainage approach different from the typical 
infiltration/detention strategy. In outdoor storage areas, infiltration is discouraged. 
Containment is encouraged. Preventative measures include enclosures, secondary containment 
structures and impervious surfaces. 

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

Design Considerations 
Some materials are more of a concern than others. Toxic and hazardous materials must be 
prevented from coming in contact with stormwater. Non-toxic or non-hazardous materials do 
not have to be prevented from stormwater contact. However, these materials may have toxic 
effects on receiving waters if allowed to be discharged with stormwater in significant quantities. 
Accumulated material on an impervious surface could result in significant impact on the rivers 
or streams that receive the runoff. 

Material may be stored in a variety of ways, including bulk piles, 
containers, shelving, stacking, and tanks. Stormwater 
contamination may be prevented by eliminating the possibility of 
stormwater contact with the material storage areas either through 
diversion, cover, or capture of the stormwater. Control measures 
may also include minimizing the storage area. Design requirements 
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SD-34 Outdoor Material Storage Areas 

for material storage areas are governed by Building and Fire Codes, and by current City or 
County ordinances and zoning requirements. Control measures are site specific, and must meet 
local agency requirements. 

Designing New Installations 
Where proposed project plans include outdoor areas for storage of materials that may contribute 
pollutants to the stormwater conveyance system, the following structural or treatment BMPS 
should be considered: 

■ Materials with the potential to contaminate stormwater should be: (1) placed in an enclosure 
such as, but not limited to, a cabinet, shed, or similar structure that prevents contact with 
runoff or spillage to the stormwater conveyance system, or (2) protected by secondary 
containment structures such as berms, dikes, or curbs. 

■ The storage area should be paved and sufficiently impervious to contain leaks and spills. 

■ The storage area should slope towards a dead-end sump to contain spills and direct runoff 
from downspouts/roofs should be directed away from storage areas. 

■ The storage area should have a roof or awning that extends beyond the storage area to 
minimize collection of stormwater within the secondary containment area. A manufactured 
storage shed may be used for small containers. 

Note that the location(s) of installations of where these preventative measures will be employed 
must be included on the map or plans identifying BMPs. 

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

Additional Information 
Stormwater and non-stormwater will accumulate in containment areas and sumps with 
impervious surfaces. Contaminated accumulated water must be disposed of in accordance with 
applicable laws and cannot be discharged directly to the storm drain or sanitary sewer system 
without the appropriate permits. 

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

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

2 of 3 California Stormwater BMP Handbook 
New Development and Redevelopment 

www .ca bmpha ndboo ks .com 

January 2003 



Outdoor Material Storage Areas SD-34 

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

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

January 2003 California Stormwater BMP Handbook 
New Development and Redevelopment 

www.cabmphandbooks.com 
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YOUR USED 
MOTOR OIL 

Visit one of Rancho Cucamonga’s 
Certified Collection Centers 

 

Kragen Auto Parts 
9110 Foothill Blvd. 
(909) 980-2910 

        ACCEPTS 

Auto Zone  
9457 Foothill Blvd. 

(909) 989-4855 

Auto Zone 
11898 Foothill Blvd. 

(909) 476-2447 

EZ Lube 
8122 Masi Drive 
(909) 484-0610 

Jiffy Lube 
12589 Foothill Blvd. 

(909) 899-3946 

Deer Creek Oil & 
Lube 

10340 Foothill Blvd. 
(909) 987-1325 

Pep Boys 
9292 Foothill Blvd. 

(909) 945-3313 

Kragen Auto Parts 
11368 Kenyon Way 

(909) 989-7389 

For more information please call (909) 477-2740 

G 
RANCHO 

CucAMONGA 

riJ 
RECYCLE 
USED OIL 

... ... 
El • . 
ct • • 
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City Of Rancho Cucamonga
Engineering Division/Integrated

Waste/NPDES Section
Phone—909-477-2740

Fax—909-477-2746

Residential Haulers:
Burrtec Waste Industries Inc.

Yukon (Above Base Line) —909-987-2410
Rancho (Below Base Line) —909-987-3717

Waste Management
of the

Inland Empire
1-800-423-9986

Commercial Haulers:
Burrtec—909-429-4200

Waste Management
of the

Inland Empire
1-800-423-9986

OBSERVED HOLIDAYS

(Service Delayed One Day)

*January 1 - New Year's Day

*May - Memorial Day

*July4th - Independence Day

*September - Labor Day 

*November - Thanksgiving Day

*December 25 - Christmas Day

City Street Sweepers observe the above Holidays plus:

January - Martin Luther King's Day

February - President's Day



The City of 
Rancho Cucamonga's 

Household Hazardous Waste Facil~ 
12158 Baseline Road [J},,. c 

Rancho Cucamonga 
Between Rochester & Day Creek Blvd. 

Open Saturdays 
8AMTO NOON 

Dispose of your Household Hazardous 
Waste the right way 

HHW 
Used oil & filters 

Antifreeze 
Paint & paint thinner 

Pesticides 
Household cleaners 

E/U Waste* 
Fluorescent tubes & bulbs 

Thermostats containing mercury 
Electric switches & relays 

Microwaves 
TV's and monitors 
Computers & parts 

Cell phones & cordless phones 
Batteries (including button) 

Pilot light sensors 

*Electronic Waste I Universal Waste 

It's illegal to throw hazardous, 
electronic, and universal 

waste in the trash 

We Do Not Accept 
Tires 

Asbestos 
Business waste or Xerox machines 

Refrigerators, washers, dryers 
or other bulky items 

Explosives 
Biohazards 

For more information call (909) 477-2740 

Funded by The California Integrated Waste Management Board 
Resouree ...,_,. 



Waste Management  
And You 

You Can Make A Difference 
 Every second the world is being destroyed by    de-
forestation, global warming, overpopulation, and 
over land filling.  Many individuals feel as though 
they are helpless in the fight to save our planet.  
What they do not realize is they are part of the     so-
lution.  If everyone started recycling their refuse it 
would save millions of trees, precious metals, and 
oil.  Everyone has a choice, to be part of the         so-
lution or to be part of the problem.   
 Assembly Bill 939 is a law that was passed by the 
State of California that mandates that all     cities be 
at a diversion rate of 50% by the year 2000.  What 
that means is the city must divert 50% of its trash 
from the landfill.  The city needs your help by recy-
cling a all that you can. Please help out by properly 
managing your waste. 
 The purpose of this guidebook is to make you more 
familiar with the many recycling opportunities found 
in the  City of Rancho Cucamonga.  For more     in-
formation please call (909) 477-2740 Integrated 
Waste/NPDES Division.    

City of Rancho Cucamonga Reduce, Reuse, Recycle 



Recycle 

It’s good for the bottle. 
It’s good for the can. 

Take your bottles, cans and other  
recyclables to one of Rancho Cucamonga’s Re-

cycling Centers and redeem them for money.  
Call for operating hours, price listings and ac-

ceptable materials. 

Allstate Paper & Metal 
Recycling Co. Inc. 
8889 Etiwanda Ave 

Rancho Cucamonga, CA 91739 
909-899-3613 

TOMRA Pacific Inc. 
9910 East  6th St. 

Rancho Cucamonga, CA  91730 
909-980-1204 

Albertsons 
9775 Baseline Rd. 

Alta Loma, CA 91701 
800-266-2453 

Ralphs  
7369 Milliken Ave 

Rancho Cucamonga, CA 91730 
 800-266-2453 

Albertsons 
8850 Foothill Blvd. 

Rancho Cucamonga, CA 91730 
800-266-2453 

For more Information: www.ciwmb.ca.com 

_JI IL 
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Help protect our waterways!!  
Together we can protect plants and 
wildlife, keep our beaches clean and 
pass on a valuable heritage to our 
children. 

Do’s and Don’ts  
of Storm Drain Pollution 

For more information call: 
Rancho Cucamonga………………909-477-2740 
Waste Facility Centers………….1-800-CLEANUP 

Don’t… 
*litter. 
*dump oil, antifreeze    
    and other  
    chemicals down     
    the storm drain. 
*leave pet waste on  
    lawns, streets or  
    public areas. 
*allow your cars to  
    leak fluids. 

Do… 
*place litter in      
    trash cans. 
*take household  
    toxic fluids to a  
    hazardous waste  
    collection facility. 
*dispose of pet  
    waste in trash. 
*maintain your car  
    and look for  
    possible leaks. 

Stormwater Pollution 
Prevention 

It’s Up To You... 



APPENDIX G 

MS4 Groundwater Protection 
Compliance Summary 



MS4 Groundwater Protection Summary 

A 
Structural Infiltration devices shall not 
cause or contribute to exceedance of 
ground water quality objections 

The groundwater table is not within 350 per soil Geotechnical 
Report. See Appendix C of this WQMP 

B Source Control and Pollution Prevention 

Good Housekeeping Non-structural BMP’s, Education and 
installation of the Catch basin inserts, Vorsentry will be utilized 

for pre-treatment phase of the treatment train prior to entering 
the drywells proposed for this project.  

C& D 
Pretreatment for Commercial, Gas Stations 
and Industrial use.   

There will be none of these types of land uses within this project. 

E 

Class V Wells shall not be placed in any area 
utilized for automotive repair; 
maintenance, auto body repair, new or 
used car dealerships.  

 There will be none of these types of land uses within this 
project.   

F 

Structural Infiltration BMP treatment 
devices shall not be installed in areas 
known to have soil or groundwater 
contamination.  

There were no soil or groundwater contamination found during 
the Geotechnical Report.  See Appendix C of this WQMP for 

reference.   

G 
Structural infiltration treatment control 
devices shall not be located within 100 feet 
of any water supply wells 

There will be no structural infiltration devices proposed within 
100 feet horizontally of any water supply wells.  

H 
Vertical separation from bottom of any 
infiltration device and the groundwater 
basin of 10’ is required 

Groundwater is located 350’ below natural grade. 

I 
Structural infiltration treatment devices 
shall not cause nuisance or pollution as 
defined in Water Code Section 13050 

The stormwater will be directed to catch basin filters before 

entering the water quality basin. 

References:  Tracts 20073 & 20105 Mainline Strom Drainage Study for The Resort dated October 12, 
2017, prepared by Madole & Associates, Incorporated 

Proposed Treatment 
The project proposes a treatment train and source control BMPs to protect the quality of stormwater before entering 
the proposed underground infiltration BMP.  Several source control BMPs shall be implemented onsite to reduce 
the pollutants in the stormwater runoff.  Some of the Section 4 of the WQMP report discusses the appropriate 
Source Control BMPs that will be implemented onsite.  After which, a BMP treatment train will be proposed to 
further protect and treat the stormwater runoff entering the underground infiltration BMP.  The catchbasins will 
be required to install a filter Insert, FloGard Plus or approved equal.  The FloGard Filter Insert Plus is designed to 
remove sediment, gross solids, trash, and petroleum hydrocarbons.  The second pre-treatment is the Hydrodynamic 
Separation BMP, Oldcastle Dual Vortex Separator or approved equal.  The Dual Vortex Separator is used to further 
remove pollutants from stormwater runoff. It is designed to capture and retain sediment as well as floating trash, 
debris, and oils.  This will help in protecting and extending the life of the underground infiltration BMP Hydrostor 
Stormwater Chambers of approved equal. 



 

Ground Water Protection 
The proposed Prinsco Hydrostor Underground Infiltration Basin was evaluated for Potential Impacts to 
Groundwater Water Quality based on the following parameters: 
1. Ability of Aquifer Solids to Remove Stormwater Runoff Potential Pollutants 
2. Hydraulic connections to Surface Waters 
3. Stormwater Bypass 
 Ability of Aquifer Solids to Remove Stormwater Runoff Potential Pollutants 
As of the time of this report, a tenant has not yet been determined. Therefore, a more detailed description    of 
operations is not available.  Considering that the project site is mostly impervious area with large parking areas, it 
is safe to assume that several chemical constituents such as heavy metals, organics such as oil and grease can be 
reasonably expected.  These can post potential groundwater pollutants.  The sorption capacity of aquifer solids 
generally decreases as the permeability of the aquifer increases.  The greatest sorption capacity for removal of 
pollutants usually occurs with clay or silt layers.  The project site’s boring test will show that the site consists of silty 
sand and sand with silt layer.  Infiltration capabilities were checked since typically silt and clay soils will have low 
infiltration.  Therefore, factor of safety was applied to design the underground infiltration basin’s depth.   
Generally, the greater depth of the vadose zone underlying an infiltration system provides for enhances removal of 
chemical and pathogens.  The soils report will show that groundwater was not encountered up to 10 bgs based on 
the boring log. 
There is a tendency to reduce the permeability of the basin with increased suspended sediments.  The WQMP 
proposes to include a pre-treatment to reduce the introduction of sediments into the underground infiltration 
basin. 
Hydraulic Connections to Surface Waters 
The project site is distant from any receiving water or any above-ground springs or seepage to possibly affecting 
aquatic life with the introduction of Pollutants from site and mixing of the infiltrated stormwater runoff with the 
surface waters of the receiving water.   
Strormwater bypass 
Substantial bypass could, in effect, largely negate any benefits associated with attempting to infiltrate stormwater 
into the groundwater system, rather than allowing it to pass directly to surface water system.  The project site is 
distant from any receiving water therefore there will be no bypass of stormwater runoff from the underground 
infiltration basin to the surface watercourse. 
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