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 Owner’s Certification  

Project Owner’s Certification 

 
This Water Quality Management Plan (WQMP) has been prepared for Lord Construction, Inc by Everest 
Environmental, Inc. The WQMP is intended to comply with the requirements of the City of Rialto 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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Permit/Application 
Number(s): 

PENDING Grading Permit Number(s): PENDING 

Tract/Parcel Map 
Number(s): 

024620151 Building Permit Number(s): PENDING 
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Owner’s Signature 
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Title Owner 

Company Lord Construction, Inc. 

Address 1920 West Eleventh Street, Upland, CA 91786 
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Telephone # 909-946-6729 
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Section 1 Discretionary Permit(s) 

Form 1-1 Project Information 

Project Name    Commercial Construction 

Project Owner Contact Name: Kelle Lord Lopez 

Mailing 
Address:   

1920 West Eleventh Avenue, Upland, CA 
91786 

E-mail 
Address:   

klopez@lordconstructors.c
om 

Telephone:   909-946-6729 

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

024620151 

Additional Information/ 
Comments: 

      

Description of Project: 

The proposed project intends to construct a commercial building with associated 
improvements on a 92,664sf gravel lot.  The subject property consists of all of APN 024-620-
151, located at 1527 West Rialto Avenue, in the City of Rialto, County of San Bernardino, 
California.  The subject property has been historically graded and covered in gravel 
aggregate by others, and contains some sparse impervious cover totaling less than 5% of the 
area.  The proposed development of the property as a Commercial Site will increase the 
impervious cover to approximately 80%. 
   
General site improvements include precise grading, construction of a single building 
complete with interior and exterior finishes, placement of AC and PCC features to include 
parking spaces and driving isle, drainage features, ConTech Underground 
retention/infiltration system, and other items per the project plans.  
 
The project creates a single drainage area with a calculated Designed Capture Volume 
(required volume) of 1,974 cubic feet.  The design proposes ConTech Underground 
retention/infiltration system, to treat the DCV.  Per ConTech Calculations, this system will be 
able to retain and infiltrate 8,526cf with a calculated DCV of 8,505cf. 
  

Provide summary of Conceptual 
WQMP conditions (if previously 
submitted and approved). Attach 
complete copy. 
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Section 2 Project Description 
2.1 Project Information 
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):   92,415 3 Number of Dwelling Units: 0 4 SIC Code:   1542 

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)   

13
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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: 

Lord Construction, Inc. 
Kelle Lord Lopez 
1920 West Eleventh Street 
 Upland, CA 91786 
(909) 946-6729 
klopez@lordconstructors.com 
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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  

Bacteria and Viruses are ubiquitous microorganisms that thrive under 
certain environmental conditions.  Their proliferation is typically cause 
by the transport of animal or human fecal wastes from the watershed.  
Water, containing excessive bacteria and viruses, can alter the aquatic 
habitat and create a harmful environment for humans and aquatic life.  

Also, the decomposition of excess organic waste causes increased 
growth of undesirable organisms in the water. 

Nutrients - Phosphorous E  N  

Nutrients are inorganic substances, such as nitrogen and phosphorus.  
Excessive discharge of nutrients to water bodies and streams causes 
eutrophication, where aquatic plants and algae growth can lead to 

excessive decay of organic matter in the water body, loss of oxygen in 
the water, release of toxins in sediment, and the eventual death of 
aquatic organisms. Primary sources of nutrients in urban runoff are 

fertilizers and eroded soils. 

Nutrients - Nitrogen E  N  

Nutrients are inorganic substances, such as nitrogen and phosphorus.  
Excessive discharge of nutrients to water bodies and streams causes 
eutrophication, where aquatic plants and algae growth can lead to 

excessive decay of organic matter in the water body, loss of oxygen in 
the water, release of toxins in sediment, and the eventual death of 
aquatic organisms. Primary sources of nutrients in urban runoff are 

fertilizers and eroded soils. 

Noxious Aquatic Plants E  N  

Nutrients are inorganic substances, such as nitrogen and phosphorus.  
Excessive discharge of nutrients to water bodies and streams causes 
eutrophication, where aquatic plants and algae growth can lead to 

excessive decay of organic matter in the water body, loss of oxygen in 
the water, release of toxins in sediment, and the eventual death of 
aquatic organisms. Primary sources of nutrients in urban runoff are 

fertilizers and eroded soils. 

Sediment E  N  

Sediments are solid materials that are eroded from the land surface.  
Sediments can increase turbidity, clog fish gills, reduce spawning 

habitat, lower young aquatic organisms survival rates, smother bottom 
dwelling organisms, and suppress aquatic vegetation growth. 

Metals E  N  

The primary source of metal pollution in stormwater is typically 
commercially available metals and metal products. Metals of concern 

include cadmium, chromium, copper, lead, mercury, and zinc. Lead and 
chromium have been used as corrosion inhibitors in primer coatings 

and cooling tower systems. Metals are also raw material components 
in non-metal products such as fuels, adhesives, paints, and other 

coatings. At low concentrations naturally occurring in soil, metals may 
not be toxic. However, at higher concentrations, certain metals can be 

toxic to aquatic life. Humans can be impacted from contaminated 
groundwater resources, and bioaccumulation of metals in fish and 

shellfish. Environmental concerns, regarding the potential for release 
of metals to the environment, have already led to restricted metal 

usage in certain applications (OC 2003). 

IK

IKI

IK

IK

IK

IK
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Oil and Grease E  N  

Oil and grease in water bodies decreases the aesthetic value of the 
water body, as well as the water quality.  Primary sources of oil and 
grease are petroleum hydrocarbon products, motor products from 
leaking vehicles, esters, oils, fats, waxes, and high molecular-weight 

fatty acids. 

Trash/Debris E  N  

Trash (such as paper, plastic, polystyrene packing foam, and aluminum 
materials) and biodegradable organic matter (such as leaves, grass 

cuttings, and food waste) are general waste products on the landscape.  
The presence of trash and debris may have a significant impact on the 
recreational value of a water body and aquatic habitat.  Trash impacts 

water quality by increasing biochemical oxygen demand.    

Pesticides / Herbicides E  N  

Pesticides (including herbicides) are chemical compounds commonly 
used to control nuisance growth or prevalence of organisms.  Relatively 

low levels of the active component of pesticides can result in 
conditions of aquatic toxicity. Excessive or improper application of a 

pesticide may result in runoff containing toxic levels of its active 
ingredient (OC 2003).  

Organic Compounds E  N  

Organic compounds are carbon-based. Commercially available or 
naturally occurring organic compounds are found in pesticides, 
solvents, and hydrocarbons. Organic compounds can, at certain 

concentrations, indirectly or directly constitute a hazard to life or 
health. When rinsing off objects, toxic levels of solvents and cleaning 

compounds can be discharged to storm drains. Dirt, grease, and grime 
retained in the cleaning fluid or rinse water may also adsorb levels of 
organic compounds that are harmful or hazardous to aquatic life (OC 

2003). 

Other:       E  N        

Other:       E  N        

Other:       E  N        

Other:       E  N        

Other:       E  N        
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2.4 Water Quality Credits 
A water quality credit program is applicable for certain types of development projects if it is not feasible to meet 
the requirements for on-site LID. Proponents for eligible projects, as described below, can apply for water 
quality credits that would reduce project obligations for selecting and sizing other treatment BMP or 
participating in other alternative compliance programs. Refer to Section 6.2 in the TGD for WQMP to 
determine if water quality credits are applicable for the project. 

Form 2.4-1 Water Quality Credits 
1 Project Types that Qualify for Water Quality Credits: Select all that apply 

 Redevelopment projects that 
reduce the overall impervious 
footprint of the project site. 
[Credit = % impervious reduced] 

Higher density 
development projects  

Vertical density [20%] 
7 units/ acre [5%] 

 Mixed use development, 
(combination of residential, 
commercial, industrial, office, 
institutional, or other land uses 
which incorporate design principles 
that demonstrate environmental 
benefits not realized through single 
use projects) [20%] 

Brownfield 
redevelopment 
(redevelop real property 
complicated by presence 
or potential of hazardous 
contaminants) [25%] 

  Redevelopment projects in 
established historic district, 
historic preservation area, or 
similar significant core city center 
areas [10%] 

  Transit-oriented 
developments (mixed use 
residential or commercial 
area designed to maximize 
access to public 
transportation) [20%] 

 In-fill projects (conversion of 
empty lots & other underused 
spaces < 5 acres, substantially 
surrounded by urban land uses, into 
more beneficially used spaces, such 
as residential or commercial areas) 
[10%] 

  Live-Work 
developments (variety of 
developments designed 
to support residential and 
vocational needs) [20%] 

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

Description of Water Quality 

Credit Eligibility (if applicable) 

 
Not utilized 
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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  34.098952 Longitude  -117.401540 
Thomas Bros Map page  
      

1 San Bernardino County climatic region:      Valley    Mountain 

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

conceptual schematic describing DMAs and hydrologic feature connecting DMAs to the site outlet(s). An example is provided below that can be 
modified for proposed project or a drawing clearly showing DMA and flow routing may be attached

 

 
 

 

 

 

 
 

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

DA1 to the Outlets 

 
 
 
All flows will enter the ConTech Chambers, while excess flows will outlet via the driveway cut to the 
C&G within Linden Avenue. 
 
 
 
 
 

Outlet 1 

DA1 DMA A 

13
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1  
For Drainage Area 1’s sub-watershed DMA, 
provide the following characteristics DMA A    

1 DMA drainage area (ft2) 92,664    

2 Existing site impervious area (ft2) 4,600    

3 Antecedent moisture condition For desert 

areas, use 
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_map.pdf

 

II    

4 Hydrologic soil group  Refer to Watershed 

Mapping Tool –  
http://permitrack.sbcounty.gov/wap/ 

A    

5 Longest flowpath length (ft) 450    

6 Longest flowpath slope (ft/ft) .0187    

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

of Hydrology Manual
 Barren    

8 Pre-developed pervious area condition: 
Based on the extent of wet season vegetated cover 
good >75%; Fair 50-75%; Poor  <50% Attach photos 
of site to support rating 

Poor    
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Form 3-3 Watershed Description for Drainage Area     

Receiving waters 
Refer to Watershed Mapping Tool - 
http://permitrack.sbcounty.gov/wap/ 
See ‘Drainage Facilities” link at this website 

SANTA ANA RIVER REACH 3 

PRADO FLOOD CONTROL BASIN 

SANTA ANA RIVER REACH 2 

Applicable TMDLs 
Refer to Local Implementation Plan 

Indicator 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  

Indicator Bacteria, pH, Metals (copper and lead) 

Environmentally Sensitive Areas (ESA) 
Refer to Watershed Mapping Tool –  
http://permitrack.sbcounty.gov/wap/ 

None 

Unlined Downstream Water Bodies 
Refer to Watershed Mapping Tool –  
http://permitrack.sbcounty.gov/wap/ 

None 

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 13
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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 

  

Education for Owners, Tenants, and Occupants will be supplied in order to educate end 
users of potential pollutants and options to control those pollutants at the source.  By 

providing education materials  owners/leasers will be informed of the restriction of 
activity that can potentially cause of contribute to pollutants discharged from the site to 

Waters of the U.S.   Employee’s shall receive annual refresher training. 

N2 Activity Restrictions   

Through property owner/leasee, and employee training information development all 
concerned parties will be informed of the restriction of activity that can potentially 

cause of contribute to pollutants discharged from the site to Waters of the U.S.  CC&R’s 
may also include verbiage that in effect limits the activities that may commence on the 

property. 

Restrictions include : 

No discharging of specified wastes via hosing, or direct discharging to gutters, catch 
basins and storm drains. 

Never pour grease, oil, cleaning solutions, or waste grease down a catch basin, storm 
drain or into a dumpster. Use a recycler or liquid disposal company 

N3 Landscape Management BMPs   

This BMP has been utilized during the planning stages of the project by instituting a plan 
to include landscape buffers and retention/infiltration basin sides design.  Landscaping 

that will be planted will include plant species that have been shown to be draught 
tolerant and well suited for the local chaparral environment.  Follow federal, state, San 
Bernardino County and/or City of Chino Hills guidelines governing the use, storage, and 

disposal of fertilizers and pesticides. Use pesticides only if there is an actual pest 
problem. Do not use pesticides if rain is expected. Collect lawn and planter clippings, 
pruning waste and tree trimmings. Do not place them in gutters. Do not blow or rake 

leaves, etc. into the street.  Landscaping and irrigation systems have been designed with 
several concerns in mind.  Foremost, planted vegetation will be drought tolerant and 

require light irrigation.  Furthermore, irrigation systems have been designed and will be 
maintained in proper order to ensure that over irrigation and subsequent non- This BMP 

13
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Form 4.1-1 Non-Structural Source Control BMPs 
has been utilized during the planning stages of the project by instituting a plan to 

include landscape buffers and retention/infiltration basin sides design.   

End Users will verify that the landscaping and irrigation contractor correctly installs, per 
efficient irrigation plans, and all irrigation equipment functions properly.  By utilizing this 

BMP non-storm water and nuisance flow will be greatly reduced.   

N4 BMP Maintenance   All BMPs will be maintained in proper working order. 

N5 
Title 22 CCR Compliance  
(How development will comply) 

  Significant onsite storage of hazardous waste not anticipated. 

N6 Local Water Quality Ordinances   Local water ordinances will be implemented. 

N7 Spill Contingency Plan   Not a project feature 

N8 Underground Storage Tank Compliance   Not a project feature 

N9 
Hazardous Materials Disclosure 
Compliance 

  Onsite storage of significant quantities of hazardous waste not anticipated 

  

13
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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   Compliance with uniform fire code will be implemented 

N11 Litter/Debris Control Program   

Maintenance staff will coordinate regular trash and litter collection.  Collection shall be 
completely at least once monthly, depending on use, and weekly during the defined 
rainy season (generally Oct. 1 – May 1).  Maintenance staff shall keep dumpsters in 

provided enclosure with lids closed to keep out rainwater, never placing liquid waste or 
leaky garbage bags into the dumpster. 

N12 Employee Training   

Education for Maintenance Employee’s will be supplied in order to educate employee’s 
of potential pollutants and options to control those pollutants at the source.  Through a 
comprehensive training program all employee’s of owners/leasers will be informed of 

the restriction of activity that can potentially cause of contribute to pollutants 
discharged from the site to Waters of the U.S.   Employee’s shall receive annual 

refresher training. 

N13 Housekeeping of Loading Docks   Not a project feature. 

N14 Catch Basin Inspection Program   
The catch basins within the property boundary are privately owned and maintained 

drainage systems. The inlet is required to be inspected and, if necessary, cleaned prior 
to the start of the rainy season, no later than October 15th each year. 

N15 
Vacuum Sweeping of Private Streets and 
Parking Lots 

  

Sweep paved areas at least twice a month during the rainy season (Oct. 1 – May 1), and 
once a month during the dry season.  The facilities manager shall also monitor the 

conditions of the paved to identify any accumulation of any material that may from time 
to time occur. If it is determined that there is an accumulations of pollutants, it shall be 
the owner’s responsibility to order the necessary spot cleaning of the paved areas. The 

developer may contract with a landscape maintenance firm to provide this service 
during weekly scheduled maintenance, which should consist of litter patrol, and 

emptying trash receptacles in common areas. 

N16 Other Non-structural Measures for Public 
Agency Projects 

  Not required 

13
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N17 Comply with all other applicable NPDES 
permits 

  NPDES Permits will apply 
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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) 

  

All drainage inlets on the project site will include stenciling consistent with San 
Bernardino County and City of Rialto specifications, “No Dumping – Drains to 

River”, initially applied by the developer.  Annual inspection shall be performed, 
with repainting as necessary, to ensure that stenciling is legible.  

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

  This is not a project feature. 

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

  This is not a project feature. 

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) 

  

Landscaping and irrigation systems have been designed with several concerns in 
mind. Irrigation systems have been designed and will be 

maintained in proper order to ensure that over irrigation and subsequent non- 
stormwater discharge does not occur.  Maintenance to said irrigation systems will 
be the responsibility of the Owner’s association and inspected on a monthly basis. 
End Users will verify that the landscaping and irrigation contractor correctly installs
per efficient irrigation plans, and all irrigation equipment functions properly.  By uti

lizing this BMP non-storm water and nuisance flow will be greatly reduced. 

S5 
Finish grade of landscaped areas at a minimum of 
1-2 inches below top of curb, sidewalk, or 
pavement 

  This is not a project feature. 

S6 
Protect slopes and channels and provide energy 
dissipation (CASQA New Development BMP 
Handbook SD-10) 

  No slopes or channels are proposed onsite. 

S7 
Covered dock areas (CASQA New Development 
BMP Handbook SD-31) 

  Not a project feature. 

S8 
Covered maintenance bays with spill containment 
plans (CASQA New Development BMP Handbook 
SD-31) 

  Not a project feature. 
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S9 
Vehicle wash areas with spill containment plans 
(CASQA New Development BMP Handbook SD-33) 

  
Onsite vehicle washing, and associated vehicle wash racks, are not an anticipated 

project feature.  Onsite vehicle washing is not anticipated  

S10 
Covered outdoor processing areas (CASQA New 
Development BMP Handbook SD-36) 

  Not a project feature 

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) 

  Not a project feature. 

S12 
Fueling areas (CASQA New Development BMP 
Handbook SD-30) 

  Not a project feature. 

S13 
Hillside landscaping (CASQA New Development 
BMP Handbook SD-10) 

  Significant slopes are not a project feature.   

S14 Wash water control for food preparation areas   Not a project feature. 

S15 
Community car wash racks (CASQA New 
Development BMP Handbook SD-33) 

  Not a project feature 

13
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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: Impervious area has been minimized by maximizing the proposed landscape area. 

Maximize natural infiltration capacity: Yes  No  

Explanation: Utilization of the underground retention/infiltration chambers system, natural infiltration rates will be utilized to 
the maximum extent practicable.    

Preserve existing drainage patterns and time of concentration: Yes  No  

Explanation: Historic drainage patterns and channels have been preserved. 

Disconnect impervious areas: Yes  No  

Explanation: All impervious areas are primarily disconnected since all flows enter the underground systems 
designed to capture and filter flows in excess of the DCV.  

Protect existing vegetation and sensitive areas: Yes  No  

Explanation: Little to no existing vegetation exists onsite. 

Re-vegetate disturbed areas: Yes  No  

Explanation: ALL disturbed areas that remain after construction of project features will be re-vegetated via landscaping and 
efficient irrigation systems. 

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

Explanation: Areas proposed for stormwater retention/infiltration will be constructed per the ConTech Installation 
Specification, generally minimizing compaction beneath the proposed system.  

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes  No  
Explanation: Significant site areas utilize vegetated drainage swales in lieu of underground piping or imperviously lined swales 

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes  No  
Explanation:  
Via staking, the construction process shall limit the use of heavy equipment in the proposed retention area locations in  
order to maintain infiltration rates/capacities. 

 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 

13
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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): 

92,664 

2 Imperviousness after applying preventative 

site design practices (Imp%): 0.948 
Total Imp./Total Area = Imp. % 
75,602sf / 92,664sf = 0.82 

3 Runoff Coefficient (Rc):  0.62 
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):  0.605   http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

5 Compute P6, Mean 6-hr Precipitation (inches):  0.90 
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):  8,505 
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 

M
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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) According to the Geotechnical Engineer, Infiltration is not advisable.  See attached.   

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. 

3
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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 1  DMA A 
BMP Type 

Bioretention and 
Infiltration Basin 

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):  Not Selected      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 

13
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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      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type        

(Use additional forms 
for more BMPs) 

22 Number of Street Trees                   

23 Average canopy cover over impervious area (ft2) 
                  

24 Runoff volume retention from street trees (ft3)  
Vretention = Item 22 * Item 23 * (0.05/12) assume runoff retention of 
0.05 inches

 

                  

25 Runoff volume retention from street tree BMPs (ft3):  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
 

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

13
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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):  Not Applicable due to low infiltration rates 

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

DA 1  DMA A 
BMP Type  
ConTech 

Chambers 

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 

12.17             

3 Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 5             

4 Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3 2.434             

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

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

for WQMP for BMP design details 

4             

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

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 

924             

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

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

0             

10 Amended soil porosity 0             

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

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

1             

12 Gravel porosity 0.40             

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

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

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

0             

15 Underground Retention Volume (ft3)  Volume determined using 

manufacturer’s specifications and calculations 

See sheet 2 
app. A 

 

            

16 Total Retention Volume from LID Infiltration BMPs:  8,526 

17  Fraction of DCV achieved with infiltration BMP: 100.2%   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. 

E
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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 1  DMA A 
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type         

(Use additional forms 
for more BMPs) 

2 Describe cistern or runoff detention facility 
N/A             

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 
                  

8Retention Volume (ft3) 
Vretention = Minimum of (Item 3) or (Item 6 * (Item 7 / 24))  

                  

9 Total Retention Volume (ft3) from Harvest and Use BMP: N/A  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):  0 

List pollutants of concern   Copy from Form 2.3-1. 
 

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

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

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

 Bioretention with underdrain 
 Planter box with underdrain 
 Constructed wetlands 
Wet extended detention 
 Dry extended detention 

 Vegetated swale 
Vegetated filter strip 
 Proprietary biotreatment 

3 Volume biotreated in volume based 

biotreatment BMP (ft3):   

4 Compute remaining LID DCV with 

implementation of volume based biotreatment 
BMP (ft3):  Item 1 – Item 3 

5 Remaining fraction of LID DCV for 

sizing flow based biotreatment BMP: 
Item 4  / Item 1 

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

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

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

TGD for WQMP for the proposed category of development:    If maximized on-site retention BMPs is feasible for partial capture, 
then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed 
minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP. 
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Form 4.3-6 Volume Based Biotreatment (DA 1) –  
Bioretention and Planter Boxes with Underdrains 

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

DA 1  DMA A 
BMP Type  

  

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  

N/A   

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 N/A   

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 BMP0   
Sum of Item 14 for all volume-based BMPs included in this form 
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Form 4.3-7 Volume Based Biotreatment (DA 1) –  
Constructed Wetlands and Extended Detention 

Biotreatment BMP Type  
Constructed wetlands, extended wet detention, extended dry detention, 
or other comparable proprietary BMP. If BMP includes multiple modules  
(e.g. forebay and main basin), provide separate estimates for storage 
and pollutants treated in each module. 

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

(Use additional forms 
 for more BMPs) 

Forebay Basin Forebay Basin 

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

 

N/A                   

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      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type         

(Use additional forms 
for more BMPs) 

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

N/A             

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

                  

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

                  

4 Manning's roughness coefficient 
                  

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

                  

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

                  

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

                  

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

                  

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

                  

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

                  

11 Water surface area at water quality flow depth (ft2)  
SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10
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4.3.5 Conformance Summary 
Complete Form 4.3-9 to demonstrate how on-site LID DCV is met with proposed site design hydrologic source 
control, infiltration, harvest and use, and/or biotreatment BMP. The bottom line of the form is used to describe 
the basis for infeasibility determination for on-site LID BMP to achieve full LID DCV, and provides methods for 
computing remaining volume to be addressed in an alternative compliance plan. If the project has more than 
one outlet, then complete additional versions of this form for each outlet.   

 

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

1 Total LID DCV for the Project DA-1 (ft3): 8,505   Copy Item 7 in Form 4.2-1 

2 On-site retention with site design hydrologic source control LID BMP (ft3): 0 

3 On-site retention with LID infiltration BMP (ft3): 8,526 

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

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

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

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

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

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

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

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

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

 Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV 
capture:    
Checked yes for Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits 
and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 - Form 2.4-1 Item 2)% 

 An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization 
are more effective when managed in at an off-site facility:    
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and 
regional watershed 

M

M

E
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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):  N/A 

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

harvest and use LID BMP (ft3): Sum of Form 4.3-9 Items 2, 3, and 4 Evaluate option to 
increase implementation of on-site retention in Forms 4.3-2, 4.3-3, and 4.3-4 in excess of 
LID DCV toward achieving HCOC volume reduction

 

3 Remaining volume for HCOC 

volume capture (ft3): 0  Item 1 – Item 2 

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

(ft3): 0   Existing downstream BMP may be used to demonstrate additional volume capture (if so, 
attach to this WQMP a hydrologic analysis showing how the additional volume would be retained 
during a 2-yr storm event for the regional watershed) 

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

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

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

 Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site 
or off-site retention BMP   
BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through 
hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP for a 2-year storm event is equal or greater 
than the addition time of concentration requirement in Form 4.2-4 Item 15) 

 Increase time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope 
and increasing cross-sectional area and roughness for proposed on-site conveyance facilities  

 Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to 
hydromodification, in a plan approved and signed by a licensed engineer in the State of California   

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

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

BMPs upstream of a waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction 
through hydrograph attenuation (if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced 
during a 2-yr storm event) 

 Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to 
hydromodification, in a plan approved and signed by a licensed engineer in the State of California   
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4.4 Alternative Compliance Plan (if applicable) 
Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest and use, 
or biotreat the DCV via on-site LID practices. A project proponent must develop an alternative compliance plan 
to address the remainder of the LID DCV. Depending on project type some projects may qualify for water 
quality credits that can be applied to reduce the DCV that must be treated prior to development of an 
alternative compliance plan (see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 8 includes instructions on 
how to apply water quality credits when computing the DCV that must be met through alternative compliance. 
Alternative compliance plans may include one or more of the following elements: 

 On-site structural treatment control BMP - All treatment control BMP should be located as close to 
possible to the pollutant sources and should not be located within receiving waters; 

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

 Urban runoff fund or In-lieu program, if available 

Depending upon the proposed alternative compliance plan, approval by the executive officer may or may not be 
required (see Section 6 of the TGD for WQMP).



Water Quality Management Plan (WQMP) 
  

 

  5-1 

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 

N1/N12 

Education 
for 

Property 
Owners, 
Tenants 

and 
Occupant

s 

Lord Construction, 
Inc. 

Education od End Users 

Education for Property Owners will be supplied 
in order to educate ownership of potential 

pollutants and options to control those 
pollutants at the source.  Through a 

comprehensive training program all employee’s 
of owners/leasers will be informed of the 

restriction of activity that can potentially cause 
of contribute to pollutants discharged from the 

site to Waters of the U.S 

Provide training 
information to 

Owners as 
townhomes are 

sold.  Indicate that 
if owners has 
employee's 

training materials 
must be provided 
to said employee's 

N2 

Activity 
Restrictio

ns 
 

Lord Construction, 
Inc. 

Activity Restrictions 

Through property owner/leasee, and employee 
training information development, all concerned 

parties will be informed of the restriction of 
activity that can potentially cause of contribute 
to pollutants discharged from the site to Waters 

of the U.S.  CC&R’s may also include verbiage 
that in effect limits the activities that may 

commence on the property 

Inform all 
property users 

annually of activity 
restrictions 

N3 

Landscape 
Managem

ent 

Lord Construction, 
Inc. 

Common Area Landscape Management and 
Planning 

The maintenance will involve trimming bushes 
and shrubs, repairing and adjusting the irrigation 

system, and trimming any tree’s. Any wastes 

Maintenance will 
be completed at 

least twice 
monthly 
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generated during landscape management 
activities will be hauled off-site by the 
landscaping maintenance contractor.   

N4 
Lord Construction, 

Inc. 
All BMPs referenced in this WQMP shall be 

maintained in normal working order.   

Inspection and 
maintenance shall 
occur at least bi-
annually unless 

otherwise outlined 
herein. 

N11 

Litter 
Control 

Lord Construction, 
Inc. 

Maintenance will involve cleaning and 
controlling litter with-in parking areas, paved 

yard, planters and around building 

Collection shall be 
completed weekly  

N14 
Common 

Area 
Catch 
Basin 

Inspection 

Lord Construction, 
Inc. 

Inspection and maintenance storm drainage 
system including al inlets, and drainage ways.  

Ensure that all areas are free from standing water 
and vectors, specifically 72 hours after the 

conclusion of a rain event and 
replaced/repaired/cleaned as needed. 

Inspection will 
occur on an 

annual basis at the 
beginning of the 
wet season, on or 

before October 1st, 
as well as, after 

any/all significant 
storm events  

N15 

Pavement 
Sweeping 

Lord Construction, 
Inc. 

Sweep paved areas with a vacuum sweeper.  
Monitor the conditions of the paved area to 

identify any accumulation of petroleum products 
or incidental spills. If it is determined that there 
is an accumulations of pollutants, it shall be the 

owner’s responsibility to order the necessary spot 
cleaning of the parking lot. 

Maintenance will 
be completed at 

least twice a 
month during the 
rainy season, and 

once a month 
during the dry 

season. 

S1 

Storm 
Drain 

Stenciling 

 

Lord Construction, 
Inc. 

Maintenance will involve verifying that the storm 
drain stenciling is visible. 

Maintenance will 
be completed at 

least once 
annually, prior to 

the wet season 

S4 

Efficient 
Irrigation 

Lord Construction, 
Inc. 

Efficient irrigation systems and landscape 
design, water conservation, smart controllers, 
and source control. Maintenance will involve 

Maintenance will 
be completed at 

least once 
monthly as part 
of the Common 
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checking the irrigation system for leaks and 
faulty equipment. 

Area Landscape 
Management 
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Section 6 WQMP Attachments 
 
6.1. Site Plan and Drainage Plan  
Include a site plan and drainage plan sheet set containing the following minimum information: 

6.2 Electronic Data Submittal 
Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not require 
specialized software to open. If the local jurisdiction requires specialized electronic document formats (as 
described in their local Local Implementation Plan), this section will describe the contents (e.g., layering, 
nomenclature, geo-referencing, etc.) of these documents so that they may be interpreted efficiently and 
accurately. 

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

6.4 Other Supporting Documentation 
 BMP Educational Materials 
 Activity Restriction – C, C&R’s & Lease Agreements 

 

 Project location 

 Site boundary 

 Land uses and land covers, as applicable 

 Suitability/feasibility constraints 

 Structural Source Control BMP locations 

 Site Design Hydrologic Source Control BMP locations 

 LID BMP details 

 Drainage delineations and flow information 

 Drainage connections 
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DYODS™ Access
Riser

_
AUTT

Lvn
CMP DETENTION SYSTEMS

Barrels
Design Your Own Detention System Header .

For design assistance, drawings,
and pricing send completed worksheet to:

dyods@contech-cpi.com

AiiUTTÿU'

WsliS.V!|
CONSTRUCTION PRODUCTS I

Bar
Project Summary

7/9/2024Date:
Project Name:
City / County:
State:

Lord Construction
Finiahed Grade
Elevation

City of Rialto
Pavement

CA i
\

Designed By:
Company:
Telephone:

Stephen
I?

f-fe
Backfill to GradeEnter Information in

Blue Cells *11Andreasen Engineering, Inc.
I909-523-1592

Corrugated Metal Pipe Calculator
Storage Volume Required (cf):
Limiting Width (ft):
Invert Depth Below Asphalt (ft):
Solid or Perforated Pipe:

Shape Or Diameter (in):
Number Of Headers:

hu3,100
£

f15.00
13.00

SSpacing h I
it

Perforated S/Hictng SDiameter

12.57 ft2 Pipe Area iS48
2

Spacing between Barrels (ft):
Stone Width Around Perimeter of System (ft):
Depth A: Porous Stone Above Pipe (in):
Depth C: Porous Stone Below Pipe (in):

Stone Porosity 0 to 40%)_

2.00 faff
ii0.5

6
j

6 :* f-o
40

System Sizing
System LayoutPipe Storage:

Porous Stone Storage:
Total Storage Provided:
Number of Barrels:

2,136 cf
993 cf

3,130 cf
2 barrels

75.0 ft
10.0 ft

Barrel 12 ;
Barrel 11 (

Barrel 10 -
Barrel 9
Barrel 8
Barrel 7
Barrel 6
Barrel 5 0
Barrel 4
Barrel 3
Barrel 2

Barrel 1

101.0% Of Required Storage

Length per Barrel:
Length Per Header:
Rectangular Foot: >rint (W x L : 11. ft x 84. ft

CONTECH Materials
Total CMP Footage:
Approximate Total Pieces:
Approximate Coupling Bands:
Approximate Truckloads:

170 ft
10 pcs
10 bands

2 trucks

0

Construction Quantities**

Total Excavation:

Porous Stone Backfill For Storage:
Backfill to Grade Excluding Stone:
**Construction quantities are approximate and should be verified upon final design

445 cy

Barrel Footage (w/o headers)92 cy stone
274 cy fill

© 2007 CONTECH Stormwater Solutions
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Parking/Storage Area Maintenance SC-43

Objectives

m Cover

Contain
'•<

Educate

m Reduce/Minimize

Product Substitution

n

Targeted Constituents
Description

Parking lots and storage areas can contribute a number of
substances, such as trash, suspended solids, hydrocarbons, oil
and grease, and heavy metals that can enter receiving waters
through stormwater runoff or non-stormwater discharges. The
following protocols are intended to prevent or reduce the
discharge of pollutants from parking/storage areas and include
using good housekeeping practices, following appropriate
cleaning BMPs, and training employees.

Approach

Pollution Prevention

Encourage alternative designs and maintenance strategies for
impervious parking lots. (See New Development and
Redevelopment BMP Handbook).

Keep accurate maintenance logs to evaluate BMP
implementation.

Suggested Protocols

General

0Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Oxygen Demanding

0
0
0
0
0
0
0

Keep the parking and storage areas clean and orderly.
Remove debris in a timely fashion.

Allow sheet runoff to flow into biofilters (vegetated strip and
swale) and/or infiltration devices.

Utilize sand filters or oleophilic collectors for oily waste in low
concentrations.

CALIFORNIA STORMWATER

California Stormwater BMP Handbook

Municipal
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SC-43 Parking/Storage Area Maintenance

Arrange rooftop drains to prevent drainage directly onto paved surfaces.

Design lot to include semi-permeable hardscape.

Controlling Litter

Post “No Littering” signs and enforce anti-litter laws.

Provide an adequate number of litter receptacles.

Clean out and cover litter receptacles frequentlyto prevent spillage.

Provide trash receptacles in parking lots to discourage litter.

Routinely sweep, shovel and dispose of litter in the trash.

Surface cleaning

Use dry cleaning methods (e.g. sweeping or vacuuming) to prevent the discharge of
pollutants into the stormwater conveyance system.

Establish frequency of public parking lot sweeping based on usage and field observations of
waste accumulation.

Sweep all parking lots at least once before the onset of the wet season.

If water is used follow the procedures below:

Block the storm drain or contain runoff.

Wash water should be collected and pumped to the sanitary sewer or discharged to a
pervious surface, do not allow wash water toenter storm drains.

Dispose of parking lot sweeping debris and dirt at a landfill.

When cleaning heavy oily deposits:

Use absorbent materials on oily spots prior to sweeping or washing.

Dispose of used absorbents appropriately.

Surface Repair

Pre-heat, transfer or load hot bituminous material away from storm drain inlets.

Apply concrete, asphalt, and seal coat dining dry weather to prevent contamination form
contacting stormwater runoff.

Cover and seal nearby storm drain inlets (with waterproof material or mesh) and manholes
before applying seal coat, slurry seal, etc., where applicable. Leave covers in place until job
is complete and until all water from emulsified oil sealants has drained or evaporated. Clean
any debris from these covered manholes and drains for proper disposal.

2 of 4 California Stormwater BMP Handbook
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Parking/Storage Area Maintenance SC-43

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

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.

Inspection

Have designated personnel conduct inspections of the parking facilities and stormwater
conveyance systems associated with them on a regular basis.

Inspect cleaning equipment/sweepers for leaks on a regular basis.

Training

Provide regular training to field employees and/or contractors regarding cleaning of paved
areas and proper operation of equipment.

Train employees and contractors in proper techniques for spill containment and cleanup.

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

Keep your Spill Prevention Control and countermeasure (SPCC) plan up-to-date, nad
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

Limitations related to sweeping activities at large parking facilities may include high
equipment costs, the need for sweeper operator training, and the inability of current sweeper
technology to remove oil and grease.

Requirements

Costs

Cleaning/sweeping costs can be quite large, construction and maintenance of stormwater
structural controls can be quite expensive as well.

Maintenance

Sweep parking lot to minimize cleaning with water.

Clean out oil/water/sand separators regularly, especially after heavy storms.

Clean parking facilities on a regular basis to prevent accumulated wastes and pollutants
from being discharged into conveyance systems during rainy conditions.

California Stormwater BMP Handbook

Municipal
www.cabmphandbooks.com

3 of 4January 2003



SC-43 Parking/Storage Area Maintenance

Supplemental Information

Further Detail of the BMP

Surface Repair

Apply concrete, asphalt, and seal coat during dry weather to prevent contamination form
contacting stormwater runoff. Where applicable, cover and seal nearby storm drain inlets (with
waterproof material or mesh) and manholes 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 these covered manholes and drains for proper disposal.
Use only as much water as necessary for dust control, to avoid runoff.

References and Resources

http://www.stormwatercenter.net/

California’s Nonpoint Source Program Plan http:/ /www.swrcb.ca.gov/nps/index.html

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 Ray Area

Governments, Woodward-Clyde, Central Coast Regional Water Quality control Board. July

1998 (Revised February 2002 by the California Coastal Commission).

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp_introduction.asp

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June1998.

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies
Association fBASMAAl http://www.basma.org

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(URMP)
http://www.pr0iectcleanwater.org/pdf/M0del%20Pr0gram%20Municipal%20Facilities.pdf
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SC-73Landscape Maintenance

Objectives

Contain

Educate

X, Reduce/Minimize

Product Substitution

1
SI[fj

FT 1

rV
A

Targeted Constituents

0Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

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 mechanical methods. All of these
maintenance practices have the potential to contribute pollutants Organics
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.

0
0

0Oxygen Demanding

Approach
Pollution Prevention

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.

CALIFORNIA STORMWATER

California Stormwater BMP Handbook
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Landscape MaintenanceSC-73

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 times. 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 selectivevegetative planting using low maintenance
grasses and shrubs.

Collect lawn and garden clippings, priming 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.

Planting
m Determine existing native vegetation features (location, 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 Management

Compost leaves, sticks, or other collected vegetation or dispose of at a permitted landfill. Do
not dispose of collected vegetation into waterways 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 the use of high nitrogen fertilizers that produce excess growth requiring more
frequent mowing or trimming.

2 of 6 California Stormwater BMP Handbook
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SC-73Landscape Maintenance

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 infillraliou 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 of larger 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.

California Stormwater BMP Handbook
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Landscape MaintenanceSC-73

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 fertilizer use.

Sweep pavement and sidewalk if fertilizer 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 areobserved.

Inspect pesticide/fertilizer equipment and transportation vehicles daily.

Training

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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SC-73Landscape Maintenance

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 Prevention

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.

Other Considerations

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. Hie 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
Costs

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.

Maintenance

Not applicable

California Stormwater BMP Handbook
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Landscape MaintenanceSC-73

Supplemental Information

Further Detail of the BMP
Waste Management

Composting is one of the better disposal alternatives if locally 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/StormWater /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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Efficient Irrigation SD-12

r~ K-'B

PP
WgfST

Design Objectives

‘*2 0 Maximize Infiltration

0 Provide Retention

0 Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

V

RUB

Description

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

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

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

Design Considerations

Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

Employ rain-triggered shutoff devices to prevent irrigation after precipitation.

Design irrigation systems to each landscape area’s specific water requirements.

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

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

CALIFORNIASTORMWATER

California Stormwater BMP Handbook
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SD-12 Efficient Irrigation

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

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

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

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

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

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

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

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.

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, February14, 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,
July 2002.

2 of 2 California Stormwater BMP Handbook
New Development and Redevelopment

www.cabmphandbooks.com
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Whatisstormwaterrunoff?

Whyisstormwaterrunoff
aproblem?

Theeffectsofpollution

Stormwater runoff occurs when precipitation
from rain or snowmelt flows over the ground.
Impervious surfaces like driveways, sidewalks,
and streets prevent stormwater from
naturally soaking into the ground.

Stormwater can pick up debris, chemicals, dirt, and other
pollutants and flow into a storm sewer system or directly to
a lake, stream, river, wetland, or coastal water. Anything that
enters a storm sewer system is discharged untreated into
the waterbodies we use for swimming, fishing, and providing
drinking water.

Polluted stormwater runoff can have
many adverse effects on plants, fish,
animals, and people.

Sediment can cloud the water
and make it difficult or
impossible for aquatic plants to
grow. Sediment also can

.

�

destroy aquatic habitats

Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a process that removes oxygen from
the water. Fish and other aquatic
organisms can’t exist in water with low
dissolved oxygen levels.

Bacteria and other pathogens can wash
into swimming areas and create health
hazards, often making beach closures
necessary.

Debris—plastic bags, six-pack rings, bottles, and
cigarette butts—washed into waterbodies can choke, suffocate, or
disable aquatic life like ducks, fish, turtles, and birds.

Household hazardous wastes like insecticides, pesticides, paint,
solvents, used motor oil, and other auto fluids can poison aquatic life.
Land animals and people can become sick or die from eating diseased
fish and shellfish or ingesting polluted water.

Polluted stormwater often
affects drinking water
sources. This, in turn, can
affect human health and
increase drinking water
treatment costs.

�

�

�

�

�

After the Storm

EPA 833-B-03-002

January 2003

For more information contact:

or visit
www.epa.gov/npdes/stormwater

www.epa.gov/nps

A Citizen’s Guide to
Understanding Stormwater

WHEN IT RAINS
IT DRAINS

WHEN IT RAINS
IT DRAINSInternet Address (URL) HTTP://www.epa.gov
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Auto care
Washing your car and
degreasing auto parts at home
can send detergents and other
contaminants through the
storm sewer system. Dumping
automotive fluids into storm
drains has the same result as
dumping the materials directly
into a waterbody.

Pet waste
Pet waste can be
a major source of
bacteria and
excess nutrients
in local waters.

� When walking
your pet,
remember to pick up the
waste and dispose of it
properly. Flushing pet
waste is the best disposal
method. Leaving pet waste
on the ground increases
public health risks by
allowing harmful bacteria
and nutrients to wash into
the storm drain and
eventually into local
waterbodies.

Septic
systems
Leaking and
poorly
maintained
septic
systems release nutrients and
pathogens (bacteria and
viruses) that can be picked up
by stormwater and discharged
into nearby waterbodies.
Pathogens can cause public
health problems and
environmental concerns.

Lawn care
Excess fertilizers
and pesticides
applied to lawns
and gardens wash
off and pollute
streams. In
addition, yard
clippings and
leaves can wash
into storm drains and contribute
nutrients and organic matter to streams.

Education is essential to changing people's behavior.
Signs and markers near storm drains warn residents
that pollutants entering the drains will be carried
untreated into a local waterbody.

Recycle or properly dispose of household products that

contain chemicals, such as insecticides, pesticides, paint,

solvents, and used motor oil and other auto fluids.

Don’t pour them onto the ground or into storm drains.
�

�

Use a commercial car wash that treats or
recycles its wastewater, or wash your car on
your yard so the water infiltrates into the
ground.

Repair leaks and dispose of used auto fluids
and batteries at designated drop-off or
recycling locations.

�

�

�

�

Don’t overwater your lawn. Consider
using a soaker hose instead of a
sprinkler.

Use pesticides and fertilizers
sparingly. When use is necessary, use
these chemicals in the recommended
amounts. Use organic mulch or safer
pest control methods whenever
possible.

Compost or mulch yard waste. Don’t
leave it in the street or sweep it into
storm drains or streams.

Cover piles of dirt or mulch being
used in landscaping projects.

�

�

Inspect your system every
3 years and pump your
tank as necessary (every 3
to 5 years).

Don't dispose of
household hazardous
waste in sinks or toilets.

Dirt, oil, and debris that collect in
parking lots and paved areas can be
washed into the storm sewer system
and eventually enter local
waterbodies.

�

�

�

Sweep up litter and debris from
sidewalks, driveways and parking lots,
especially around storm drains.

Cover grease storage and dumpsters
and keep them clean to avoid leaks.

Report any chemical spill to the local
hazardous waste cleanup team.
They’ll know the best way to keep
spills from harming the environment.

Erosion controls that aren’t maintained can cause
excessive amounts of sediment and debris to be
carried into the stormwater system. Construction
vehicles can leak fuel, oil, and other harmful fluids
that can be picked up by stormwater and
deposited into local waterbodies.

�

�

�

Divert stormwater away from disturbed or
exposed areas of the construction site.

Install silt fences, vehicle mud removal areas,
vegetative cover, and other sediment and
erosion controls  and properly maintain them,
especially after rainstorms.

Prevent soil erosion by minimizing disturbed
areas during construction projects, and seed
and mulch bare areas as soon as possible.

Uncovered fueling stations allow spills to be
washed into storm drains. Cars waiting to be
repaired can leak fuel, oil, and other harmful
fluids that can be picked up by stormwater.

�

�

�

�

Clean up spills immediately and properly
dispose of cleanup materials.

Provide cover over fueling stations and
design or retrofit facilities for spill
containment.

Properly maintain fleet vehicles to prevent
oil, gas, and other discharges from being
washed into local waterbodies.

Install and maintain oil/water separators.

Lack of vegetation on streambanks can lead to erosion. Overgrazed pastures can also
contribute excessive amounts of sediment to local waterbodies. Excess fertilizers and
pesticides can poison aquatic animals and lead to destructive algae blooms. Livestock in
streams can contaminate waterways with bacteria, making them unsafe for human contact.

�

�

�

�

�

Keep livestock away from streambanks and provide
them a water source away from waterbodies.

Store and apply manure away from waterbodies and in
accordance with a nutrient management plan.

Vegetate riparian areas along waterways.

Rotate animal grazing to prevent soil erosion in fields.

Apply fertilizers and pesticides according to label
instructions to save money and minimize pollution.

Permeable Pavement

Rain Barrels

Rain Gardens and
Grassy Swales

Vegetated Filter Strips

—Traditional concrete and
asphalt don’t allow water to soak into the ground.
Instead these surfaces rely on storm drains to
divert unwanted water. Permeable pavement
systems allow rain and snowmelt to soak through,
decreasing stormwater runoff.

—You can
collect rainwater from
rooftops in mosquito-
proof containers. The
water can be used later on
lawn or garden areas.

—Specially
designed areas planted
with native plants can provide natural places for

rainwater to collect
and soak into the
ground. Rain from
rooftop areas or paved
areas can be diverted
into these areas rather
than into storm drains.

—Filter strips are areas of
native grass or plants created along roadways or
streams. They trap the pollutants stormwater
picks up as it flows across driveways and streets.

Residential landscaping

Improperly managed logging operations can result in erosion and
sedimentation.

�

�

�

�

�

Conduct preharvest planning to prevent erosion and lower costs.

Use logging methods and equipment that minimize soil disturbance.

Plan and design skid trails, yard areas, and truck access roads to
minimize stream crossings and avoid disturbing the forest floor.

Construct stream crossings so that they minimize erosion and physical
changes to streams.

Expedite revegetation of cleared areas.

Commercial

Stormwater Pollution Solutions

Construction
Agriculture Automotive

Facilities

Forestry
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Stormwater Pollution Prevention
Best Management Practices for Homeowner’s Associations,

Property Managers and Property Owners

Your Guide To Maintaining Water
Friendly Standards In Your Community

sbcountystormwater.org

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

In San Bernardino County, stormwater pollution is caused by food waste, landscape waste, chemicals and other 
debris that are washed into storm drains and end up in our waterways -  untreated! You can be part of the 

solution by maintaining a water-friendly trash enclosure.

To report illegal dumping (877-WASTE18) or to find a household
hazardous waste facility (800-OILY CAT): sbcountystormwater.org

TO KEEP OUR WATERWAYS CLEAN
FOLLOW THESE REQUIREMENTS

Trash enclosures, such as those found in commercial and apartment complexes, typically 
contain materials that are intended to find their way to a landfill or a recycling facility. 

These materials are NOT meant to go into our local lakes and rivers. 

THANK YOU FOR HELPING TO KEEP SAN BERNARDINO COUNTY CLEAN AND HEALTHY!

PROTECT WATER QUALITY BY FOLLOWING THESE SIMPLE STEPS

• Paint
• Grease, fats and used oils
• Batteries, electronics 
   and fluorescent lights

KEEP TOXICS OUTCLOSE THE LID

Prevent rain from entering 
the bin in order to avoid 
leakage of polluted water 
runoff

PUT TRASH INSIDE

Place trash inside the bin 
(preferably in sealed bags)

COMMERCIAL TRASH ENCLOSURES

SOME ADDITIONAL GUIDELINES, INCLUDE
SWEEP FREQUENTLY 
Sweep trash enclosure areas 
frequently, instead of hosing 
them down, to prevent polluted 
water from flowing into the 
streets and storm drains. 

FIX LEAKS 
Address trash bin leaks 
immediately by using dry clean 
up methods and report to your 
waste hauler to receive a 
replacement.

CONSTRUCT ROOF 
Construct a solid cover roof over the 
existing trash enclosure structure to 
prevent rainwater from coming into 
contact with trash and garbage. 
Check with your local City/County 
for Building Codes.

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

Waste Type and Cost

There is a small handling fee involved in the 
collection of hazardous waste from your 
business. Disposal costs depend on the type 
of waste.

 Aerosols $1.29/lb.
 Automobile motor oil $.73/gal.
 Anti-freeze $1.57/gal.
 Contaminated oil $4.48/gal.
 Car batteries $.62/ea.
 Corrosive liquids, solids $2.80/lb.
 Flammable solids, liquids $1.57/lb.
 Latex Paint $.73/lb.
 Mercury $10.08/lb.
 NiCad/Alkaline Batteries $2.13/lb.
 Oil Base Paints $1.00/lb.
 Oil Filters  $.56/ea.
 Oxidizers $9.63/lb.
 PCB Ballasts $5.94/lb.
 Pesticides (most) $2.91/lb.
 Photo�xer, developer $4.31/gal.
 Television & Monitors $11.20/ea.
 Additional Handling $138.00/hr.

*Rates subject to change without notice*

WE CANNOT ACCEPT

 Radioactives
 Water reactives
 Explosives
 Compressed gas cylinders
 Medical or biohazardous waste
 Asbestos
 Remediation wastes

CESQG PROGRAM
Conditionally Exempt Small Quantity Generator

WHAT IS A CESQG? 

Businesses that generate 27 gallons or 220 lbs. of 
hazardous waste, or 2.2 lbs. of extremely hazardous 
waste per month are called “Conditionally Exempt 
Small Quantity Generators,” or CESQGs. San Bernardino 
County Household Hazardous Program provides 
waste management services to CESQG businesses. 
The most common CESQGs in San Bernardino County 
are painters, print shops, auto shops, builders,  
agricultural operators and property managers, but 
there are many others. When you call, be ready to  
describe the types and amounts of waste your  
business generates in a typical month. If you generate 
hazardous waste on a regular basis, you must:

• Register with San Bernardino County Fire Department 
(909) 386-8401 as a hazardous waste generator.

• To obtain an EPA ID# and application form from the 
State visit www.dtsc.ca.gov.

• Manage hazardous waste in accordance with all  
applicable local, state and federal laws and regulations.

HOW DO I GET SERVICE? 

To arrange an appointment for the CESQG Program, 
call 1-800-OILY CAT or 909-382-5401. Be ready to  
describe the type and amount of hazardous waste 
your business is ready to dispose of, and the types 
and size(s) of containers that the waste is in.

*
*
*
*
*
*
*
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HAZARDOUS WASTE
WHY IS THE FIRE DEPARTMENT
COLLECTING HAZARDOUS WASTE?

Small Quantity Generators often have difficulty  
disposing of small quantities of hazardous waste. 
Hazardous waste companies usually have a  
minimum amount of waste that they will pick up, 
or charge a minimum fee for service. Typically, the 
minimum fee exceeds the cost of disposal for the 
hazardous waste. This leaves the small quantity  
generator in a difficult situation. Some respond  
by storing hazardous waste until it becomes  
economical for the hazardous waste transporter to 
pick it up, putting the business out of compliance  
by exceeding regulatory accumulation time  
limits. Other businesses simply store their  
hazardous wastes indefinitely, creating an unsafe 
work environment and exceeding accumulation 
time limits. Yet other businesses attempt to illegally  
dispose of their waste at household hazardous 
waste collection facilities. These facilities are not 
legally permitted to accept commercial wastes,  
nor are prepared to provide legal documentation  
for commercial hazardous waste disposal. In  
answer to the problems identified above, the San  
Bernardino County Fire Department Household  
Hazardous Program instituted the Conditionally 
Exempt Small Quantity Generator Program.

PAYMENT FOR SERVICES 

The CESQG Program will prepare an invoice  
for your business at the time of service. You can  
pay at the time of service with cash or a check, or 
you can mail your payment to the Fire Department 
within 30 days. Please note that we do not accept 
credit card payments. The preferred method of  
payment is to handle payment at time of service. 
Additional charges may apply for accounts not  
paid within 30 days.

ARE THERE ANY OTHER WAYS THAT I CAN SAVE 
MONEY ON HAZARDOUS WASTE DISPOSAL?

Yes! First, start by reducing the amount of waste 
that you produce by changing processes or process 
chemicals, at your business. Next, examine if there 
is a way that you can recycle your waste back into 
your processes. Network with similar businesses  
or trade associations for waste minimization and 
pollution prevention solutions.

WHAT IF YOUR BUSINESS DOES NOT QUALIFY? 

Call the San Bernardino County Fire Department 
Field Services Division for assistance with  
hazardous waste management at 909-386-8401.  
If you reduce the amount of waste you generate 
each month to 27 gallons or less, you may qualify  
in the future.

WHAT HAPPENS TO YOUR HAZARDOUS WASTE?

Hazardous waste collected by the CESQG  
Program is transported to a state permitted  
processing facility in San Bernardino. The  
waste is further processed at this point and  
packaged for off-site recycling (oil filters, oil,  
latex paint, antifreeze, and batteries) or destructive  
incineration (pesticides, corrosives, flammables,  
oil based paint).

San Bernardino County Fire Department
CESQG Program

2824 East “W” Street
San Bernardino, CA 92415-0799

Phone: 909-382-5401
Fax: 909-382-5413

www.sbcfire.org/hazmat/hhw.asp
Email: jschwab@sbcfire.org

San— COUNTY C -STORMWATER PROGRAM

m



In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County  
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report

sbcountystormwater.org

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair • Ontario • Rancho Cucamongo
Redlands • Rialto • San Bernadino • San Bernadino County • San Bernadino County Flood Control District • Upland • Yucaipa 4

WORKING OUTDOORS & HANDLING SPILLS

Clean waterways and the health of your neighborhood is a team 
effort. Be part of the clean water team, find out more about how 

to protect water quality in your community at:

Las vías fluviales limpias y la salubridad de su barrio se logran 
gracias al trabajo en equipo. Sea parte del equipo de agua limpia y 
obtenga más información acerca de cómo proteger la calidad del 

agua en su comunidad en:

sbcountystormwater.org

CONTROL | CONTROL

Locate the nearest storm drain and ensure nothing 
can enter or be discharged into it.
Ubique el desagüe de aguas pluviales más cercano y 
asegúrese de que nada pueda ingresar a éste ni 
descargarse en él.

CONTAIN | CONTENER

Isolate your area to prevent material from potentially 
flowing or being blown away.
Aísle su área para evitar que el material pueda discurrirse 
o ser llevado por el viento.

CAPTURE | CAPTURAR

Sweep up debris and place it in the trash. Clean up 
spills with an absorbent material (e.g. kitty litter) or 
vacuum with a Wet-Vac and dispose of properly.
Recoja los restos y colóquelos en la basura. Limpie los 
derrames con un material absorbente (como la arena 
para gatos) o aspírelos con una Wet-Vac (aspiradora de 
humedad) y deséchelos correctamente.

WHEN WORKING OUTDOORS

USE THE 3Cs
CUANDO TRABAJE AL AIRE LIBRE UTILICE LAS 3Cs
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COMMERCIAL LANDSCAPE
Yard waste, sediments, and toxic lawn/garden chemicals used in commercial landscape  
maintenance often make their way into the San Bernardino County storm drain system and do not 
get treated before reaching the Santa Ana River. This pollutes our drinking water and contaminates 
local waterways, making them unsafe for people and wildlife. Following these best management 
practices will prevent pollution, comply with regulations and protect public health.

Recycle Yard Waste
Recycle leaves, grass clippings and other yard  
waste. Do not blow, sweep, rake or hose yard  
waste into the street. Try grasscycling - the natural  
recycling of grass by leaving clippings on the lawn 
when mowing. Grass clippings willquickly  
decompose, returning valuable nutrients to  
the soil. Further information can be obtained at  
www.calrecycle.ca.gov/organics.
 
Use Fertilizers, Herbicides and Pesticides Safely
Fertilizers, herbicides and pesticides are often  
carried into the storm drain system by sprinkler  
runoff. Use of natural, non-toxic alternatives to the
traditional fertilizers, herbicides and pesticides is 
highly recommended. If you must use chemical 
fertilizers, herbicides, or pesticides:

• Spot apply pesticides and herbicides, rather than 
blanketing entire areas.

• Avoid applying near curbs and driveways, and 
never apply before a rain.

• Apply fertilizers as needed, when plants can best 
use it, and when the potential for it being carried 
away by runoff is low.

Recycle Hazardous Waste
Pesticides, fertilizers, herbicides and motor oil 
contaminate landfills and should be disposed of 
through a Hazardous Waste Facility, which accepts 
these types of materials. For information on proper 
disposal call, (909) 386-8401.

Use Water Wisely
Conserve water and prevent runoff by  
controlling the amount of water and direction  
of sprinklers. Sprinklers should be on long enough 
to allow water to soak into the ground but not so 
long as to cause runoff. Periodically inspect, fix  
leaks and realign sprinkler heads. Plant native 
vegetation to reduce the need of water, fertilizers, 
herbicides, and pesticides.

Prevent Erosion
Erosion washes sediments, debris and toxic runoff 
into the storm drain system, polluting waterways.

• Prevent erosion and sediment runoff by using 
ground cover, berms and vegetation down-slope 
to capture runoff.

• Avoid excavation or grading during wet weather. 

Store Materials Safely
Keep landscaping materials and debris away  
from the street, gutter and storm drains. On-site 
stockpiles of materials must be covered with plastic 
sheeting and surrounded with sand bags to protect 
from rain, wind and runoff.

San— COUNTY C -STORMWATER PROGRAM
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SIDEWALK, PLAZA, ENTRY MONUMENT & 
FOUNTAIN MAINTENANCE

Pollutants on sidewalks and other pedestrian traffic areas and plazas are typically due to littering  
and vehicle use. Fountain water containing chlorine and copperbased algaecides is toxic to aquatic life.  
Proper inspection, cleaning, and repair of pedestrian areas and HOA owned surfaces and structures  
can reduce pollutant runoff from these areas. Maintaining these areas may involve one or more of the 
following activities:

1. Surface Cleaning

2. Graffiti Cleaning

3. Sidewalk Repair

4. Controlling Litter

5. Fountain Maintenance

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures.  
Implementation of these measures may be more effective and reduce or eliminate the need to implement  
other more complicated or costly procedures. Possible pollution prevention measures for sidewalk, plaza,  
and fountain maintenance and cleaning include:

• Use dry cleaning methods whenever practical for surface cleaning activities.

• Use the least toxic materials available (e.g. water based paints, gels or sprays for graffiti removal).

• Once per year, educate HOA staff and tenants on pollution prevention measures.

MODEL PROCEDURES:

1. Surface Cleaning

Discharges of wash water to the storm water drainage system from cleaning or hosing  
of impervious surfaces is prohibited.

 Use dry methods (e.g. sweeping, backpack blowers, vacuuming) whenever 
practical to clean sidewalks and plazas rather than hosing, pressure washing, or 
steam cleaning. DO NOT sweep or blow material into curb; use devices  
that contain the materials.

 If water must be used, block storm drain inlets and contain runoff.  
Discharge wash water to landscaping or contain and dispose of properly.

Sidewalks, Plazas

San— COUNTY C -STORMWATER PROGRAM
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SIDEWALK, PLAZA, ENTRY MONUMENT & 
FOUNTAIN MAINTENANCE

 Parking facilities should be swept/vacuumed on a regular basis.  
Establish frequency of public parking lot sweeping based on usage  
and field observations of waste accumulation.

 If water must be used, block storm drain inlets and contain runoff. Discharge 
wash water to landscaping or contain and dispose of properly.

 Sweep all parking lots at least once before the onset of the wet season.

 Use absorbents to pick up oil; then dry sweep.

 Appropriately dispose of spilled materials and absorbents.

OPTIONAL:

•  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.

 Use high-pressure water, no soap.

 If water must be used, block storm drain inlets and contain runoff. Discharge 
wash water to landscaping or contain and dispose of properly.

 If water must be used, block storm drain inlets and contain runoff. Discharge 
wash water to landscaping or contain and dispose of properly.

 Use biodegradable cleaning agents to remove deposits.

 Make sure pH is between 6.5 and 8.5 THEN discharge to landscaping (if cold 
water without a cleaning agent) otherwise dispose of properly.

2. Graffiti Cleaning

 Avoid graffiti abatement activities during rain events.

 When graffiti is removed by painting over, implement the procedures under 
Painting and Paint Removal in the Roads, Streets, and Highway Operation and 
Maintenance procedure sheet.

 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.

Parking Areas, Driveways, 
Drive-thru

Building Surfaces, Decks, 
etc., without loose paint

Unpainted Building  
Surfaces, Wood Decks, etc.

Graffiti Removal
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SIDEWALK, PLAZA, ENTRY MONUMENT & 
FOUNTAIN MAINTENANCE

 Note that care should be taken when disposing of waste since it may need to be 
disposed of as hazardous waste.

OPTIONAL:

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

3. Sidewalk Repair

 Schedule surface removal activities for dry weather if possible.

 Avoid creating excess dust when breaking asphalt or concrete.

 Take measures to protect nearby storm drain inlets prior to breaking up asphalt 
or concrete (e.g. place hay bales or sand bags around inlets). Clean afterwards 
by sweeping up material.

 Designate an area for clean up and proper disposal of excess materials.

 Remove and recycle as much of the broken pavement as possible.

 When making saw cuts in pavement, use as little water as possible. Cover each 
storm drain inlet with filter fabric during the sawing operation and contain the 
slurry by placing straw bales, sandbags, or gravel dams around the inlets. After 
the liquid drains shovel or vacuum the slurry, remove from site and dispose of 
properly.

 Always dry sweep first to clean up tracked dirt. Use a street sweeper  
or vacuum truck. Do not dump vacuumed liquid in storm drains. Once dry 
sweeping is complete, the area may be hosed down if needed. Discharge wash 
water to landscaping, pump to the sanitary sewer if permitted to do  
so or contain and dispose of properly.

 Avoid mixing excess amounts of fresh concrete or cement mortar on-site.  
Only mix what is needed for the job.

 Wash concrete trucks off-site or in designated areas on-site, such that there 
is no discharge of concrete wash water into storm drain inlets, open ditches, 
streets, or other storm water conveyance structures. (See Concrete Waste  
Management BMP WM – 8)

Surface Removal  
and Repair

Concrete Installation  
and Repair
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SIDEWALK, PLAZA, ENTRY MONUMENT & 
FOUNTAIN MAINTENANCE

 Store dry and wet concrete materials under cover, protected from rainfall and 
runoff and away from drainage areas. After job is complete remove temporary 
stockpiles (asphalt materials, sand, etc.) and other materials as soon as possible.

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

 When washing concrete to remove fine particles and expose the aggregate, 
contain the wash water for proper disposal.

 Do not wash sweepings from exposed aggregate concrete into the street  
or storm drain. Collect and return sweepings to aggregate base stock pile,  
or dispose in the trash.

 Protect applications of fresh concrete from rainfall and runoff until the material 
has hardened.

4. Litter Control

 Enforce anti-litter laws.

 Provide litter receptacles in busy, high pedestrian traffic areas of the  
community, at recreational facilities, and at community events.

 Cover litter receptacles and clean out frequently to prevent leaking/spillage or 
overflow.

OPTIONAL:

• Post “No Littering” signs.

5. Fountain Maintenance

 Do not use copper-based algaecides. Control algae with chlorine or other  
alternatives, such as sodium bromide.

 Allow chlorine to dissipate for a few days and then recycle/reuse water by draining 
it gradually onto a landscaped area. Water must be tested prior to discharge to 
ensure that chlorine is not present (concentration must be less than 0.1 ppm).

 Contact local agency for approval to drain into sewer or storm drain. 

 Avoid mixing excess amounts of fresh concrete or cement mortar on-site.  
Only mix what is needed for the job.
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EQUIPMENT MAINTENANCE & REPAIR
Vehicle or equipment maintenance has the potential to be a significant source of stormwater pollution. 
Engine repair and service (parts cleaning, spilled fuel, oil, etc.), replacement of fluids, and outdoor equip-
ment storage and parking (dripping engines) can all contaminate stormwater. Conducting the following 
activities in a controlled manner will reduce the potential for stormwater contamination:

1. General Maintenance and Repair

2. Vehicle and Machine Repair

3. Waste Handling/Disposal

Related vehicle maintenance activities are covered under the following program headings in this  
manual: “Vehicle and Equipment Cleaning”, “Vehicle and Equipment Storage”, and “Vehicle Fueling”.

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures.  
Implementation of these measures may be more effective and reduce or eliminate the need to implement 
 other more complicated or costly procedures. Possible pollution prevention measures for equipment  
maintenance and repair include:

• Review maintenance activities to verify that they minimize the amount of pollutants discharged to 
receiving waters. Keep accurate maintenance logs to evaluate materials removed and improvements 
made.

• Switch to non-toxic chemicals for maintenance when possible.

• Choose cleaning agents that can be recycled.

• Minimize use of solvents. Clean parts without using solvents whenever possible. Recycle used motor 
oil, diesel oil, and other vehicle fluids and parts whenever possible.

• Once per year, educate HOA staff and tenants on pollution prevention measures.

San— COUNTY C -STORMWATER PROGRAM
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EQUIPMENT MAINTENANCE & REPAIR
MODEL PROCEDURES:

1. General Maintenance and Repair

 Review maintenance activities to verify that they minimize the amount  
of pollutants discharged to receiving waters. Keep accurate maintenance  
logs to evaluate materials removed and improvements made. 

 Regularly inspect vehicles and equipment for leaks.

 Move activity indoors or cover repair area with a permanent roof if feasible.

 Minimize contact of stormwater with outside operations through berming the 
local sewering and drainage routing. 

 Place curbs around the immediate boundaries of the process equipment.

 Clean yard storm drain inlets regularly and stencil them.

 Avoid hosing down work areas. If work areas are washed and if discharge to the 
sanitary sewer is allowed, treat water with an appropriate treatment device (e.g. 
clarifier) before discharging. If discharge to the sanitary sewer is not permitted, 
pump water to a tank and dispose of properly.

 Collect leaking or dripping fluids in drip pans or container. Fluids are easier to 
recycle or dispose of properly if kept separate.

 Keep a drip pan under the vehicle while you unclip hoses, unscrew filters, any 
discharge of or remove other parts. Place a drip pan under any vehicle that 
might leak while you work on it to keep splatters or drips off the shop floor.

 Educate employees on proper handling and disposal of engine fluids.

 Promptly transfer used fluids to the proper waste or recycling drums. Don’t 
leave full drip pans or other open containers lying around.

 Do not pour liquid waste to floor drains, sinks, outdoor storm drain inlets, or 
other storm drains or sewer connections.

 Post signs at sinks and stencil outdoor storm drain inlets.

2. Vehicle Repair

 Perform vehicle fluid removal or changing inside of a building or in a contained 
covered area, where feasible, to prevent the run-on of stormwater and the  
runoff of spills.

 Regularly inspect vehicles and equipment for leaks, and repair as needed.

General Guidelines

Good Housekeeping

General Guidelines

Note: Permission must 
be obtained for any 
discharge of wash 
water to the sanitary 
sewer from the local 
sewering agency.
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EQUIPMENT MAINTENANCE & REPAIR
 Use secondary containment, such as a drain pan or drop cloth, to catch spills or 

leaks when removing or changing fluids.

 Immediately drain all fluids from wrecked vehicles. Ensure that the drain pan or 
drip pan is large enough to contain drained fluids (e.g. larger pans are needed 
to contain antifreeze, which may gush from some vehicles).

 Promptly transfer used fluids to the proper waste or recycling drums. Don’t 
leave full drip pans or other open containers lying around.

 Recycle used motor oil, diesel oil, and other vehicle fluids and parts  
whenever possible.

 Oil filters disposed of in trash cans or dumpsters can leak oil. Place the oil  
filter in a funnel over a waste oil recycling drum to drain excess oil before  
disposal. Oil filters can also be recycled. Ask your oil supplier or recycler  
about recycling oil filters.

 Store cracked batteries in a non-leaking secondary container and dispose of 
properly at recycling facilities or at County hazardous waste disposal site.

 Use absorbent materials on small spills. Remove the absorbent materials 
promptly and dispose of properly.

 Place a stockpile of spill cleanup materials where it will be readily accessible.

 Sweep floor using dry absorbent material.

3. Machine Repair

 Keep equipment clean; don’t allow excessive build-up of oil or grease.

 Minimize use of solvents.

 Use secondary containment, such as a drain pan or drop cloth, to catch spills or 
leaks when removing or changing fluids.

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

 Following good housekeeping measures in Vehicle Repair section.

4. Waste Handling/Disposal

 Prevent spills and drips of solvents and cleansers to the shop floor.

 Do liquid cleaning at a centralized station so the solvents and residues stay in 
one area. Recycle liquid cleaners when feasible.

Vehicle Leak and  
Spill Control

Waste Reduction
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EQUIPMENT MAINTENANCE & REPAIR
 Locate drip pans, drain boards, and drying racks to direct drips back into  

a solvent sink or fluid holding tank for reuse.

OPTIONAL:

•  If possible, eliminate or reduce the amount of hazardous materials and waste by 
substituting non-hazardous or less hazardous material:

-Use non-caustic detergents instead of caustic cleaning for parts 
cleaning.

-Use a water-based cleaning service and have tank cleaned. Use 
detergent-based or water-based cleaning systems in place of organic 
solvent degreasers.

-Replace chlorinated organic solvents with non-chlorinated solvents. 
Non-chlorinated solvents like kerosene or mineral spirits are less  
toxic and less expensive to dispose of properly. Check list of active 
ingredients to see whether it contains chlorinated solvents.

-Choose cleaning agents that can be recycled.

OPTIONAL:

•  Separate wastes for easier recycling. Keep hazardous and non-hazardous  
wastes separate, do not mix used oil and solvents, and keep chlorinated  
solvents separate from non-chlorinated solvents.

•  Label and track the recycling of waste material  
(e.g. used oil, spent solvents, batteries).

•  Purchase recycled products to support the market for recycled materials.

LIMITATIONS:

Space and time limitations may preclude all work being conducted indoors. It may not be possible to contain 
and clean up spills from vehicles/equipment brought on-site after working hours. Dry floor cleaning methods 
may not be sufficient for some spills – see spill prevention and control procedures sheet. Identification of engine 
leaks may require some use of solvents.

Recycling

S8
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POOL MAINTENANCE
Pool chemicals and filter solids, when discharged to the City streets, gutters or storm drans, DO 
NOT GET TREATED before reaching the Santa Ana River. Chlorine, acid cleaning chemicals and 
metal-based algaecides used in pools can kill beneficial organisms in the food chain and pollute 
our drinking water.

When emptying your swimming pool, spa or fountain, please use one of the following best  
management practices to prevent water pollution:

• Reuse the water as landscape irrigation
• Empty the water into the sewer between midnight and 6:00 am
• Remove solids and floating debris and dispose of in the trash, de-chlorinate the water to  

a chlorine residual = 0, wait 24 hours, then discharge the water to the street or storm drain
• Try not to use metal-based algaecides (i.e. copper sulfate) in your pool or spa. If you have, empty your pool 

or spa into the sewer. Prior to discharging pool water into the sanitary sewer system, contact your local agency.
• If the pool contains algae and mosquito larvae, discharge the water to the sewer

When acid cleaning or other chemical cleaning:

• Neutralize the pool water to pH of 6.5 to 8.5, then discharge to the sewer

For swimming pool and spa filter backwash:

• Dispose of solids into trash bag, then wash filter into a landscape area
• Settle, dispose of solids in trash and discharge water to the sewer, never to the storm drain

!
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For Residents

Household Hazardous Waste Center Locations

The following is a preview of the information we 
have available to residents. For more fact sheets, 
visit sbcountystormwater.org 

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

sbcounty.gov/stormwater or (800) CLEANUP

SERVICE AREA LOCATION DAY S OPEN HOURS

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

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

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

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

Rancho Cucamonga 12158 Baseline Rd. (cross: Rochester Ave.) 1st & 3rd  Sat.             8 a.m. - 12 p.m.

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

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

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

Upland (does not accept E-Waste) 1370 N. Benson Ave. (cross: 14th St.) Saturdays 9 a.m. - 2 p.m.

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

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

»
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PAINT

When painting your home,
protect your family and community.

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

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

•

WE DID IT OURSELVES
AND WE DID IT RIGHT

SAFELY dispose of unwanted paint and paint thinner.  
The County of San Bernardino offers 9 HHW Centers 
that accept paint and other household hazardous waste 
from residents FREE of charge.  For a list of acceptable 
materials, location information, and hours of operation 
call 1-800-OILY CAT.
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VEHICLE MAINTENANCE
Oil, grease, anti-freeze and other toxic automotive fluids often make their way into the San  
Bernardino County storm drain system, and do not get treated before reaching the Santa Ana River. 
This pollutes our drinking water and contaminates waterways, making them unsafe for people and 
wildlife. Follow these best management practices to prevent pollution and protect public health.

Cleaning Auto Parts
Scrape parts with a wire brush or use  
a bake oven rather than liquid cleaners. 
Arrange drip pans, drying racks and drain 
boards so that fluids are directed back into 
the parts washer or the fluid holding tank. 
Do not wash parts or equipment in a sink, 
parking lot, driveway or street.
 
Storing Hazardous Waste
Keep your liquid waste segregated. Many 
fluids can be recycled via hazardous waste 
disposal companies if they are not mixed. 
Store all materials under cover with  
spill containment or inside to prevent
contamination of rainwater runoff.

Preventing Leaks and Spills
Conduct all vehicle maintenance inside of  
a garage. Place drip pans underneath vehicle 
to capture fluids. Use absorbent materials 
instead of water to clean work areas.

Cleaning Spills
Use dry methods for spill cleanup  
(sweeping, absorbent materials). To report 
accidental spills into the street or storm drain 
call (877) WASTE18 or 911.

Proper Disposal of
Hazardous Waste
Dispose of household hazardous waste  
by taking it to your nearest household  
hazardous waste center. For more  
information, call 1-800-OILY CAT or check  
out sbcountystormwater.org/Disposal.html
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PET WASTE DISPOSAL

Remember to pick up after your pet every time 
to keep San Bernardino County clean and healthy!

FREE

To RECEIVE your 

FREE CONTAINER 

visit us online at

sbcountystormwater.org/dog

DOGGIE WASTE BAGS

PET WASTE DISPOSAL
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Remember to pick up after your pet

to keep San Bernardino County clean and healthy!
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Get In Touch With Us Online!

» Website 

» eUpdates

» Facebook

» YouTube

» Report Pollution Violations

» Email 

sbcountystormwater.org

sbcountystormwater.org/newsletter

facebook.com/sbcountystormwater

youtube.com/sbcountystormwater

sbcountystormwater.org/report

info@sbcountystormwater.org

t

r-

4

facebook

vfl,y



Storm Drain Signage SD-13

Design Objectives

Maximize Infiltration
/

Provide Retention

_2v Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
U

Materials

Contain Pollutants

Collect and Convey

'

_

nm

Description

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 either side. All storm drain inlet locations should be
identified on the development site map.

Designing New Installations

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

CALIFORNIASTORMWATER

California Stormwater BMP Handbook
New Development and Redevelopment

www.cabmphandbooks.com
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SD-13 Storm Drain Signage

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

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

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

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. 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

Maintenance 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.

Placement

Signage on top of curbs tends to weather and fade.

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

Supplemental Information
Examples

Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

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

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February14, 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,
July 2002.

2 of 2 California Stormwater BMP Handbook
New Development and Redevelopment
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Inspection and Maintenance Guide
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SCOPE:
Federal, State and Local Clean Water Act regulations and those of insurance carriers require that stormwater 
filtration systems be maintained and serviced on a recurring basis. The intent of the regulations is to ensure that the 
systems, on a continuing basis, efficiently remove pollutants from stormwater runoff thereby preventing pollution 
of the nation’s water resources. These specifications apply to the FloGard+Plus® Catch Basin Insert Filter.

RECOMMENDED FREQUENCY OF SERVICE:
Drainage Protection Systems (DPS) recommends that installed FloGard+Plus Catch Basin Insert Filters be 
serviced on a recurring basis. Ultimately, the frequency depends on the amount of runoff, pollutant loading and 
interference from debris (leaves, vegetation, cans, paper, etc.); however, it is recommended that each installation 
be serviced a minimum of three times per year, with a change of filter medium once per year. DPS technicians 
are available to do an on-site evaluation, upon request.

RECOMMENDED TIMING OF SERVICE:
DPS guidelines for the timing of service are as follows:

1. For areas with a definite rainy season: Prior to, during and following the rainy season.
2. For areas subject to year-round rainfall: On a recurring basis (at least three times per year).
3. For areas with winter snow and summer rain: Prior to and just after the snow season and during the 

summer rain season.
4. For installed devices not subject to the elements (wash racks, parking garages, etc.): On a recurring 

basis (no less than three times per year).

SERVICE PROCEDURES:
1. The catch basin grate shall be removed and set to one side. The catch basin shall be visually inspected 

for defects and possible illegal dumping. If illegal dumping has occurred, the proper authorities and 
property owner representative shall be notified as soon as practicable.

2. Using an industrial vacuum, the collected materials shall be removed from the liner. (Note: DPS uses a 
truck-mounted vacuum for servicing FloGard+Plus catch basin inserts).

3. When all of the collected materials have been removed, the filter medium pouches shall be removed 
by unsnapping the tether from the D-ring and set to one side. The filter liner, gaskets, stainless steel 
frame and mounting brackets, etc., shall be inspected for continued serviceability. Minor damage 
or defects found shall be corrected on-the-spot and a notation made on the Maintenance Record. 
More extensive deficiencies that affect the efficiency of the filter (torn liner, etc.), if approved by the 
customer representative, will be corrected and an invoice submitted to the representative along with the 
Maintenance Record.

4. The filter medium pouches shall be inspected for defects and continued serviceability and replaced as 
necessary, and the pouch tethers re-attached to the liner’s D-ring. 

5. The grate shall be replaced. 

REPLACEMENT AND DISPOSAL OF EXPOSED FILTER MEDIUM AND COLLECTED DEBRIS
The frequency of filter medium exchange will be in accordance with the existing DPS-Customer Maintenance 
Contract. DPS recommends that the medium be changed at least once per year. During the appropriate service, 
or if so determined by the service technician during a non-scheduled service, the filter medium will be replaced 
with new material. Once the exposed pouches and debris have been removed, DPS has possession and must 
dispose of it in accordance with local, state and federal agency requirements.

DPS also has the capability of servicing all manner of storm drain filters, catch basin inserts and catch 
basins without inserts, underground oil/water separators, stormwater interceptors and other such devices. 
All DPS personnel are highly qualified technicians and are confined-space trained and certified. Call us at  
(888) 950-8826 for further information and assistance.
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FloGard Plus Replacement and Repair 
Parts of the FloGard Plus Inlet Filter- 

1. FloGard Stainless Steel Support Frame

2. Fossil Rock Absorbent Pouches

3. Liner

4. GeoGrid Support Basket & Cable

* Grate and Basin NOT INCLUDED

Disassembly: 

1. Clear FloGard of any existing debris by hand or vacuum.

2. Unclip and remove the Fossil Rock pouches from the inside Liner.

3. Lift the FloGard from the catch basin.

4. Using a slotted screw driver, carefully pry open the metal tabs holding the 
GeoGrid and Cable in place. Separate the GeoGrid and Liner from the 
FloGard frame.

5. Unclip the Liner from the inside of the GeoGrid.  If you are reusing the Liner, 
rinse thoroughly with water and inspect for tears. (If torn, mend with 
stainless steel wire or replace the Liner).

6. Rinse and inspect the GeoGrid Basket and the reinforcing cable. (If
torn, mend with stainless steel wire or replace the GeoGrid).

7. Rinse and inspect the Stainless Steel FloGard frame. 

Reassembly: 

1. Fully expand the GeoGrid Basket and orient to the FloGard frame.
Hook cable and GeoGrid to the FloGard frame metal tabs and close the
tabs using slotted screwdriver. Move around the FloGard until all tabs
are closed and GeoGrid is secured to the Frame.

2. Expand and orient the Liner, locating the clips at each corner and side.
Push the Liner through the center of the FloGard frame and secure the clips
to the GeoGrid Basket close to the top support cable. Push the Liner to expand inside 
of the basket.

3. Clip new Fossil Rock Rubberizer pouches to the inside of the Liner.

4. Lower FloGard back into the basin, replace grate. 
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StormFilter Inspection and 

Maintenance Procedures
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In addition to these two activities, it is important to check 
the condition of the StormFilter unit after major storms for 
potential damage caused by high flows and for high sediment 
accumulation that may be caused by localized erosion in the 
drainage area. It may be necessary to adjust the inspection/
maintenance schedule depending on the actual operating 
conditions encountered by the system.  In general, inspection 
activities can be conducted at any time, and maintenance should 
occur, if warranted, in late summer to early fall when flows into 
the system are not likely to be present.

Maintenance Frequency 
The primary factor controlling timing of maintenance of the 
StormFilter is sediment loading.

A properly functioning system will remove solids from water by 
trapping particulates in the porous structure of the filter media 
inside the cartridges. The flow through the system will naturally 
decrease as more and more particulates are trapped. Eventually 
the flow through the cartridges will be low enough to require 
replacement. It may be possible to extend the usable span of the 
cartridges by removing sediment from upstream trapping devices 
on a routine as-needed basis in order to prevent material from 
being re-suspended and discharged to the StormFilter treatment 
system.

Site conditions greatly influence maintenance requirements. 
StormFilter units located in areas with erosion or active 
construction may need to be inspected and maintained more 
often than those with fully stabilized surface conditions. 

The maintenance frequency may be adjusted as additional 
monitoring information becomes available during the inspection 
program. Areas that develop known problems should be 
inspected more frequently than areas that demonstrate no 
problems, particularly after major storms. Ultimately, inspection 
and maintenance activities should be scheduled based on the 
historic records and characteristics of an individual StormFilter 
system or site. It is recommended that the site owner develop 
a database to properly manage StormFilter inspection and 
maintenance programs.

Prior to the development of the maintenance database, the 
following maintenance frequencies should be followed:

Inspection
One time per year

After major storms

Maintenance
As needed, based on results of inspection (The average 
maintenance lifecycle is approximately 1-3 years)

Per Regulatory requirement

In the event of a chemical spill

Frequencies should be updated as required. The recommended 
initial frequency for inspection is one time per year. StormFilter 
units should be inspected after major storms. 

2 3

Maintenance Guidelines
The primary purpose of the Stormwater Management 
StormFilter® is to filter out and prevent pollutants from entering 
our waterways. Like any effective filtration system, periodically 
these pollutants must be removed to restore the StormFilter to its 
full efficiency and effectiveness.

Maintenance requirements and frequency are dependent on the 
pollutant load characteristics of each site.  Maintenance activities 
may be required in the event of a chemical spill or due to 
excessive sediment loading from site erosion or extreme storms. It 
is a good practice to inspect the system after major storm events.

Maintenance Procedures
Although there are likely many effective maintenance 
options,  we believe the following procedure is efficient and 
can be implemented using common equipment and existing 
maintenance protocols.  A two step procedure is recommended 
as follows:

1. Inspection 
Inspection of the vault interior to determine the need for 
maintenance.

2. Maintenance
Cartridge replacement

Sediment removal

Inspection and Maintenance Timing 
At least one scheduled inspection should take place per year with 
maintenance following as warranted.

First, an inspection should be done before the winter season. 
During the inspection the need for maintenance should be 
determined and, if disposal during maintenance will be required, 
samples of the accumulated sediments and media should be 
obtained.

Second, if warranted, a maintenance (replacement of the filter 
cartridges and removal of accumulated sediments) should be 
performed during periods of dry weather.
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Sediment removal and cartridge replacement on an as needed 
basis is recommended unless site conditions warrant. 

Once an understanding of site characteristics has been 
established, maintenance may not be needed for one to three 
years, but inspection is warranted and recommended annually.

Inspection Procedures
The primary goal of an inspection is to assess the condition of 
the cartridges relative to the level of visual sediment loading as 
it relates to decreased treatment capacity. It may be desirable to 
conduct this inspection during a storm to observe the relative 
flow through the filter cartridges. If the submerged cartridges 
are severely plugged, then typically large amounts of sediments 
will be present and very little flow will be discharged from the 
drainage pipes. If this is the case, then maintenance is warranted 
and the cartridges need to be replaced.

Warning: In the case of a spill, the worker should abort 
inspection activities until the proper guidance is obtained. 
Notify the local hazard control agency and CONTECH 
Stormwater Solutions immediately.

To conduct an inspection:

  Important: Inspection should be performed by a person who 
is familiar with the operation and configuration of the 
StormFilter treatment unit.

1. If applicable, set up safety equipment to protect and notify 
surrounding vehicle and pedestrian traffic.

2. Visually inspect the external condition of the unit and take 
notes concerning defects/problems.

3. Open the access portals to the vault and allow the system vent.

4. Without entering the vault, visually inspect the inside of the 
unit, and note accumulations of liquids and solids.

5. Be sure to record the level of sediment build-up on the floor of 
the vault, in the forebay, and on top of the cartridges. If flow 
is occurring, note the flow of water per drainage pipe. Record 
all observations. Digital pictures are valuable for historical 
documentation.

6. Close and fasten the access portals. 

7. Remove safety equipment. 

8. If appropriate, make notes about the local drainage area 
relative to ongoing construction, erosion problems, or high 
loading of other materials to the system.

9. Discuss conditions that suggest maintenance and make 
decision as to weather or not maintenance is needed.

Maintenance Decision Tree
The need for maintenance is typically based on results of the 
inspection.  The following Maintenance Decision Tree should be used as 
a general guide.  (Other factors, such as Regulatory Requirements, may 
need to be considered)

1. Sediment loading on the vault floor.

a. If >4” of accumulated sediment, maintenance is 
required.

2. Sediment loading on top of the cartridge.

a. If >1/4” of accumulation, maintenance is required.

3. Submerged cartridges.

a. If >4” of static water in the cartridge bay for more 
that 24 hours after end of rain event, maintenance is 
required.

4. Plugged media.

a. If pore space between media granules is absent, 
maintenance is required.

5. Bypass condition.

a. If inspection is conducted during an average rain fall 
event and StormFilter remains in bypass condition 
(water over the internal outlet baffle wall or submerged 
cartridges), maintenance is required.

6. Hazardous material release.

a. If hazardous material release (automotive fluids or other) 
is reported, maintenance is required.

7. Pronounced scum line.

a. If pronounced scum line (say ≥ 1/4” thick) is present 
above top cap, maintenance is required.

8. Calendar Lifecycle.

a. If system has not been maintained for 3 years 
maintenance is required.

1

*

*
\ J

4

r
'

»yÿSf: Zy-'r o :ÿ*-

'
V- iM

*

>.v

Ji

LJH,
-ÿ

my

*ÿ

&r



  Important: Note that cartridges containing leaf media (CSF) do 

not require unscrewing from their connectors. Take care 

not to damage the manifold connectors. This connector 

should remain installed in the manifold and could be 

capped during the maintenance activity to prevent 

sediments from entering the underdrain manifold.

B. Remove the used cartridges (up to 250 lbs. each) from the 

vault.

  Important: Care must be used to avoid damaging the 

cartridges during removal and installation. The cost of 

repairing components damaged during maintenance 

will be the responsibility of the owner unless CONTECH 

Stormwater Solutions performs the maintenance activities 

and damage is not related to discharges to the system.

C. Set the used cartridge aside or load onto the hauling 

truck. 

D. Continue steps a through c until all cartridges have been 

removed.

Method 2:

A. Enter the vault using appropriate confined space 

protocols.

B. Unscrew the cartridge cap.

C. Remove the cartridge hood screws (3) hood and float.

D. At location under structure access, tip the cartridge on its 

side.

4 

5

Assumptions

No rainfall for 24 hours or more

No upstream detention (at least not draining into StormFilter)

Structure is online

Outlet pipe is clear of obstruction

Construction bypass is plugged

Maintenance
Depending on the configuration of the particular system, 

maintenance personnel will be required to enter the vault to 

perform the maintenance. 

Important: If vault entry is required, OSHA rules for confined 

space entry must be followed. 

Filter cartridge replacement should occur during dry weather. 

It may be necessary to plug the filter inlet pipe if base flows is 

occurring.

Replacement cartridges can be delivered to the site or customers 

facility. Information concerning how to obtain the replacement 

cartridges is available from CONTECH Stormwater Solutions.

Warning: In the case of a spill, the maintenance personnel 

should abort maintenance activities until the proper 

guidance is obtained. Notify the local hazard control 

agency and CONTECH Stormwater Solutions immediately.

To conduct cartridge replacement and sediment removal 

maintenance:

1. If applicable, set up safety equipment to protect maintenance 

personnel and pedestrians from site hazards.

2. Visually inspect the external condition of the unit and take 

notes concerning defects/problems.

3. Open the doors (access portals) to the vault and allow the 

system to vent.

4. Without entering the vault, give the inside of the unit, 

including components, a general condition inspection. 

5. Make notes about the external and internal condition of 

the vault. Give particular attention to recording the level of 

sediment build-up on the floor of the vault, in the forebay, 

and on top of the internal components.

6. Using appropriate equipment offload the replacement 

cartridges (up to 150 lbs. each) and set aside.

7. Remove used cartridges from the vault using one of the 

following methods:

Method 1:

A. This activity will require that maintenance personnel enter 

the vault to remove the cartridges from the under drain 

manifold and  place them under the vault opening for 

lifting (removal).  Unscrew (counterclockwise rotations) 

each filter cartridge from the underdrain connector.  

Roll the loose cartridge, on edge, to a convenient spot 

beneath the vault access.

 Using appropriate hoisting equipment, attach a cable 

from the boom, crane, or tripod to the loose cartridge. 

Contact CONTECH Stormwater Solutions for suggested 

attachment devices.
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  Important: Note that cartridges containing media other than 
the leaf media require unscrewing from their threaded 
connectors. Take care not to damage the manifold 
connectors. This connector should remain installed in the 
manifold and capped if necessary.

D. Empty the cartridge onto the vault floor. Reassemble the 
empty cartridge.

E. Set the empty, used cartridge aside or load onto the 
hauling truck.

F. Continue steps a through e until all cartridges have been 
removed.

8.  Remove accumulated sediment from the floor of the 
vault and from the forebay. This can most effectively be 
accomplished by use of a vacuum truck.

9. Once the sediments are removed, assess the condition of the 
vault and the condition of the connectors. The connectors 
are short sections of 2-inch schedule 40 PVC, or threaded 
schedule 80 PVC that should protrude about 1” above the 
floor of the vault. Lightly wash down the vault interior.

a. If desired, apply a light coating of FDA approved 
silicon lube to the outside of the exposed portion of 
the connectors. This ensures a watertight connection 
between the cartridge and the drainage pipe.

b. Replace any damaged connectors. 

10. Using the vacuum truck boom, crane, or tripod, lower and 
install the new cartridges. Once again, take care not to 
damage connections.

11. Close and fasten the door.

12. Remove safety equipment.

13. Finally, dispose of the accumulated materials in accordance 
with applicable regulations. Make arrangements to return the 
used empty cartridges to CONTECH Stormwater Solutions.
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Related Maintenance Activities - 

Performed on an as-needed basis

StormFilter units are often just one of many structures in a more 

comprehensive stormwater drainage and treatment system. 

In order for maintenance of the StormFilter to be successful, it 

is imperative that all other components be properly maintained. 

The maintenance/repair of upstream facilities should be carried 

out prior to StormFilter maintenance activities. 

In addition to considering upstream facilities, it is also important 

to correct any problems identified in the drainage area. Drainage 

area concerns may include: erosion problems, heavy oil loading, 

and discharges of inappropriate materials.

Material Disposal

The accumulated sediment found in stormwater treatment 

and conveyance systems must be handled and disposed of in 

accordance with regulatory protocols. It is possible for sediments 

to contain measurable concentrations of heavy metals and 

organic chemicals (such as pesticides and petroleum products). 

Areas with the greatest potential for high pollutant loading 

include industrial areas and heavily traveled roads. 

Sediments and water must be disposed of in accordance with 

all applicable waste disposal regulations. When scheduling 

maintenance, consideration must be made for the disposal of 

solid and liquid wastes. This typically requires coordination with 

a local landfill for solid waste disposal. For liquid waste disposal 

a number of options are available including a municipal vacuum 

truck decant facility, local waste water treatment plant or on-site 

treatment and discharge.

Support
Drawings and specifications are available at contechstormwater.com.

Site-specific design support is available from our engineers.

©2007 CONTECH Stormwater Solutions

CONTECH Construction Products Inc. provides site solutions for the civil engineering industry. CONTECH’s portfolio includes 

bridges, drainage, sanitary sewer, stormwater and earth stabilization products. For information on other CONTECH division 

offerings, visit contech-cpi.com or call 800.338.1122

Nothing in this catalog should be construed as an expressed warranty or an implied warranty of merchantability or fitness for 

any particular purpose. See the CONTECH standard quotation or acknowledgement for applicable warranties and other terms 

and conditions of sale.
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800.925.5240

contechstormwater.com



Inspection Report

Date: —————————————Personnel: ————————————————————————————————————

Location: ————————————System Size: ———————————————————————————————————

System Type:  Vault  Cast-In-Place  Linear Catch Basin  Manhole  Other

Sediment Thickness in Forebay: ———————————————————————————————————————————

Sediment Depth on Vault Floor: ———————————————————————————————————————————

Structural Damage: ————————————————————————————————————————————————

Estimated Flow from Drainage Pipes (if available): ————————————————————————————————————

Cartridges Submerged: Yes    No  Depth of Standing Water: ——————————————————————

StormFilter Maintenance Activities (check off if done and give description) 

 Trash and Debris Removal: ———————————————————————————————————————————

 Minor Structural Repairs: ————————————————————————————————————————————

 Drainage Area Report —————————————————————————————————————————————

 Excessive Oil Loading:  Yes  No  Source: ———————————————————————

 Sediment Accumulation on Pavement: Yes  No  Source: ———————————————————————

 Erosion of Landscaped Areas:  Yes  No  Source: ———————————————————————

Items Needing Further Work:  ————————————————————————————————————————————

Owners should contact the local public works department and inquire about how the department disposes of their street waste 
residuals. 

Other Comments: 

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

 Date:



Review the condition reports from the previous inspection visits.

StormFilter Maintenance Report

Date: —————————————Personnel: ————————————————————————————————————

Location: ————————————System Size: ———————————————————————————————————

System Type:  Vault  Cast-In-Place  Linear Catch Basin  Manhole  Other

List Safety Procedures and Equipment Used: ——————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

System Observations

Months in Service: 

Oil in Forebay: Yes No 

Sediment Depth in Forebay: —————————————————————————————————————————————

Sediment Depth on Vault Floor: ———————————————————————————————————————————

Structural Damage:  ————————————————————————————————————————————————

Drainage Area Report

Excessive Oil Loading: Yes No  Source: —————————————————————————

Sediment Accumulation on Pavement: Yes No Source:  —————————————————————————

Erosion of Landscaped Areas: Yes No Source: —————————————————————————

StormFilter Cartridge Replacement Maintenance Activities

Remove Trash and Debris: Yes No  Details: ——————————————————————————

Replace Cartridges: Yes No  Details: ——————————————————————————

Sediment Removed: Yes No  Details: ——————————————————————————

Quantity of Sediment Removed (estimate?): 

Minor Structural Repairs: Yes No Details: —————————————————————————

Residuals (debris, sediment) Disposal Methods: ——————————————————————————————————————

Notes:

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————



Water Quality Management Plan (WQMP) 
1527 West Rialto Avenue 

City of Rialto, San Bernardino County 
 

 

WQMP 
07/22/2024                                                 
                                     

Appendix C 

DRAINAGE STUDY W/ SOILS REPORT (INFILTRATION STUDY) 
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DISCUSSION

I. PURPOSE OFSTUDY
The purpose of this report is to determine the impact of a 100-year rainfall
will have on the proposed development and the carrying capacity of the new
storm drain pipes into an existing parkway drain at the southeast comer of
the project limits.

The 2-year 1-hour rainfall runoff and volume are calculated based on the
San Bernardino County Hydrology Manual; Santa Ana Watershed,
Attachment “D” Flow-Volume based BMP Design Calculations. The
underground chambers are sized to meet or exceed the flow-volume
capacities.

II. LOCATION
The project is located in the City of Rialto, at the southwest comer of
W. Rialto Avenue and S. Linden Avenue.

III. PRE-DEVELOPEDSITE CONDITIONS
The existing property consists of an asphalt truck parking lot, with the
existing ground sloping north to south. There are two existing parkway
drains on S. Linden Ave. that are the means to drainage the site.

IV. POSTDEVELOPEDSITE CONDITIONS
The site will be a light industrial development, two floors, on a 2.13 acres
site, with a new parking lot and landscape and irrigation.

The 2-year-1inch rainfall will be treated by a Contech chamber system
consisting of two 48” perforated CMP 84 feet long, that will be located on
the southside of the project. Storm drain pipes will be routed to the Contech
chamber to infiltrate; then the overflow will be taken to the existing parkway
drain on the southeast comer of the site.

V. HYDROLOGYDATA
A 100-year rainfall event was used to determine the runoff of the site, along
with a Soil Group “A”, 1.51-inch 100-year lhour rainfall, soil antecedent
moisture condition of 3, with the support of San Bernardino County
Rational, CIVILCADD/CIVILDESIGN software. The results are shown on
the Post Development, Hydrology Work Plan.

ANDREASEN ENGINEERING, INC.
Civil Engineering •Land Sun/eying •Municipal Engineering



HYDROLOGY CALCULATIONS
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San Bernardino County Rational Hydrology Program

(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005
Version 7.1

Date: 05/21/24Rational Hydrology Study

Program License Serial Number 6247

I A

kkkkkkkkk Hydrology Study Control Information **********

Rational hydrology study storm event year is
Computed rainfall intensity:
Storm year =
Slope used for rainfall intensity curve b =
Soil antecedent moisture condition (AMC) = 3

100.0

100.00 1 hour rainfall = 1.510 (In.)

0.6000

—I-+-J-H—I—I—I—i—1—HH-+H—I—hH—I—h+H—f-H—I—I—I—I—I—I—I—i—i—I—i—hH—I—I—1—I—I—I—I—I—I—I—1—I—I—I—hH—I—f-H—l—I—h + H—I—hH—1—I-

++++
Process from Point/Station 0.000 (Ft.) to Point/Station

375. 000 (Ft. )
k k k k k k k kINITIAL AREA EVALUATION

COMMERCIAL subarea type
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
SCS curve number for soil (AMC 2)

Adjusted SCS curve number for AMC 3 = 52.00
Pervious ratio (Ap) = 0.1000

= 32.00

Max loss rate(Fm)= 0.079
(In/Hr)

Initial subarea data:
Initial area flow distance = 375. 000 ( Ft . )

Top (of initial area) elevation = 1257 .200 (Ft . )

Bottom (of initial area) elevation = 1250. 930 ( Ft . )

Difference in elevation = 6.270 (Ft. )

1.67Slope =
TC = k ( 0. 304 )*[ (lengthA3)/ (elevation change) ] A0. 2
Initial area time of concentration =

5.311(In/Hr) for a

0.01672 s{%) =

7.376 min.
Rainfall intensity =
Effective runoff coefficient used for area (Q=KCIA) is C = 0.887

1.507 (CFS )

Total initial stream area =

100.0 year storm

Subarea runoff =
0.320 (Ac. )

Pervious area fraction = 0.100
Initial area Fm value = 0.079 (In/Hr)
End' of computations, Total Study Area =
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area

0.32 (Ac.)



San Bernardino County Rational Hydrology Program

(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005
Version 7.1

Rational Hydrology Study Date: 05/21/24

Program License Serial Number 6247

********* Hydrology Study Control Information **********

Rational hydrology study storm event year is
Computed rainfall intensity:
Storm year =
Slope used for rainfall intensity curve b =
Soil antecedent moisture condition (AMC) = 3

100.0

100.00 1 hour rainfall = 1.510 (In.)

0.6000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++++

Process from Point/Station 0.000 (Ft.) to Point/Station
446.000 (Ft. )

**** INITIAL AREA EVALUATION ****

COMMERCIAL subarea type
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
SCS curve number for soil (AMC 2)

Adjusted SCS curve number for AMC 3 = 52.00
Pervious ratio (Ap) = 0.1000

= 32.00

Max loss rate(Fm)= 0 . 079
(In/Hr)

Initial subarea data:
Initial area flow distance =
Top (of initial area) elevation =
Bottom (of initial area) elevation =
Difference in elevation =

446.000 (Ft. )

1257. 610 ( Ft . )

1249.290 (Ft. )

8.320 (Ft. )

1.87Slope =
TC = k (0 . 304 )*[ (lengthA3) / (elevation change) ]A0. 2
Initial area time of concentration =
Rainfall intensity =
Effective runoff coefficient used for area (Q=KCIA) is C = 0.886

8.555 (CF_S)

0.01865 s(%)=

7.735 min.
5.162 (In/Hr) for a 100.0 year storm

Subarea runoff =
Total initial stream area =' 1.870 (Ac. )

Pervious area fraction = 0.100
Initial area Fm value = 0 . 079 ( In/Hr)
End of computations, Total Study Area =
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area

1.87 (Ac.)



San Bernardino County Rational Hydrology Program

(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005
Version 7.1

Rational Hydrology Study Date: 07/09/24

pesrProgram License Serial Number 6247

kkkkkkkkk Hydrology Study Control Information **********

Rational hydrology study storm event year is
Computed rainfall intensity:
Storm year =
Slope used for rainfall intensity curve b =
Soil antecedent moisture condition (AMC) = 3

100.0

100.00 1 hour rainfall = 1.510 (In.)

0.6000

++++ +++++++ H—h +++-H*+++++++ H++++++++++++++++++++++++++++++++++++++++
++++

Process from Point/Station 1.000 to Point/Station
2.000

**** INITIAL AREA EVALUATION k k k k

COMMERCIAL subarea type
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
SCS curve number for soil (AMC 2)

Adjusted SCS curve number for AMC 3 = 52.00
Pervious ratio (Ap) = 0.1000

= 32.00

Max loss rate(Fm)= 0.079
(In/Hr)

Initial subarea data:
Initial area flow distance =
Top (of initial area) elevation =
Bottom (of initial area) elevation =
Difference in elevation =
Slope =
TC = k (0 .304 )*[ (lengthA3) / (elevation change) ]A0. 2
Initial area time of concentration =
Rainfall intensity =
Effective runoff coefficient used for area (Q=KCIA) is C = 0.886

6.185 (CFS)

Total initial stream area =
Pervious area fraction = 0.100
Initial area Em value =

394.000 (Ft. )

1257 . 620 (Ft. )

1252.160 (Ft. )

5. 460 (Ft. )

1.390.01386 s ( % ) —

7.811 min.
5.131(In/Hr) for a 100.0 year storm

Subarea runoff =
1.360 (Ac. )

0 . 07 9 ( In/Hr)
End of computations, Total Study Area =
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area

1.36 (Ac.)



effects caused by confluences in the rational equation.

Area averaged pervious area fraction (Ap) = 0.100
Area averaged SCS curve number = 32.0



San Bernardino County Rational Hydrology Program

(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005
Version 7.1

Rational Hydrology Study Date: 07/09/24

EAST 2AProgram License Serial Number 6247

kkkkkkkkk Hydrology Study Control Information kkkkkkkkkk

Rational hydrology study storm event year is
Computed rainfall intensity:
Storm year =
Slope used for rainfall intensity curve b =
Soil antecedent moisture condition (AMC) = 3

100.0

100.00 1 hour rainfall = 1.510 (In.)

0.6000

—f—f—I—1—I—I—i —I— —1—I—f—I—I—J—h+H—J—hH—hH—f—I—I—h+H—I—I—I—I—I—I—hH—I—h-l-H—I—I—I—I—hH—I—I—I—I—I—I—I—hH—f—J J—h

++++
Process from Point/Station 100. 000 (Ft.) to Point/Station

522.000 (Ft. )
k k k k k k k kINITIAL AREA EVALUATION

COMMERCIAL subarea type
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
SCS curve number for soil (AMC 2)

Adjusted SCS curve number for AMC 3 = 52.00
Pervious ratio (Ap) = 0.1000

= 32.00

Max loss rate(Fm)= 0.079
(In/Hr)

Initial subarea data:
Initial area flow distance =
Top (of initial area) elevation =
Bottom (of initial area) elevation =
Difference in elevation =

0.00711 s ( % ) =

422 . 000 ( Ft . )

1253.000 (Ft. )

1250.000 (Ft. )

3.000 (Ft. )

0.71Slope =
TC = k (0 . 304 )*[ (lengthA3) / (elevation change) ] A0 . 2
Initial area time of concentration = 9.176 min.

4. 659 (In/Hr) for aRainfall intensity =
Effective runoff coefficient used for area (Q=KCIA) is C = 0.885

100.0 year storm

Subarea runoff =
Total initial stream area =

3.669 (CFS )

0.890 (Ac. )

Pervious area fraction = 0.100
Initial area Fm value = 0.079 (In/Hr)
End of computations, Total Study Area =
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area

0.89 (Ac.)



effects caused by confluences in the rational equation.

Area averaged pervious area fraction (Ap) = 0.100
Area averaged SCS curve number = 32.0
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POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION

NOAA Atlas 14, Volume 6, Version 2

PF tabular lUl Print page

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

Duration
1 2 5 10 25 50 100 200 500 1000

0.122
(0.101-0.148)

0.159
(0.132-0.193) (0.172-0.253)

0.208 0.248
(0.204-0.305)

0.305
(0.242-0.387)

0.349
(0.271-0.453)

0.395
(0.299-0.526)

0.443
(0.327-0.608)

0.511 0.565
(0.361-0.731) (0.385-0.838)

5-min

0.174
(0.145-0.212)

0.297
(0.189-0.276) (0.247-0.362)

0.227 0.732
(0.517-1.05)

0.356
(0.293-0.437)

0.437
(0.347-0.555)

0.500
(0.389-0.650)

0.56$
(0.429-0.754)

0.635
(0.468-0.871)

0.810
(0.552-1.20)

10-min

0.211
(0.176-0.256)

0.360
(0.229-0.334) (0.298-0.438)

0.275 0.430
(0.354-0.529)

0.528
(0.419-0.871)

0.605
(0.470-0.786)

0.684
(0.519-0.912)

0.768
(0,566-1.05)

0.886
(0.625-1.27)

0.980
(0.668-1.45)

15-min

0.315
(0.262-0.382)

0.410 0.536
(0.445-0.653)

0.641
(0.527-0.788)

0.787
(0.625-1.00)

0.901
(0.701-1.17)

1.02 1.14 1.32 1.4630-min
(0ÿ+1

\ 0.605 J\ÿo.5Q3-Q.ny~ U.8M

(0.773-1.36) (0,844-1.57) (0.932-1.89) (0.995-2.17)

0.465
(0.387-0.564)

0.792
(0.657-0.965)

0.947
(0.779-1.16) (0.923-1.48)

1.16 1.33 1.51 1.69 1.95 2.1660-min
(1.14-2.01) (1.25-2.32) (1.38-2.79)(1.04-1.73) (1.47-3.20)

0.688
(0.573-0.834)

1.15 1.37 1.67 1.90 2.13 2.38 2.72 2.992-hr
(0.739-1.08) (0.956-1.40) (1.13-1.68) (1.32-2.12) (1.47-2.46) (1.62-2.84) (1.75-3.26) (1.92-3.89) (2.04-4.43)

0.666
(0.721-1.05)

1.12 1.44 1.71 2.07 2.35 2.64 2.93 3.34 3.663-hr
(0.927-1.35) (1.20-1.76) (1.40-2.10) (1.64-2.63) (1.83-3.05) (2.00-3.51) (2.16-4.02) (2.36-4.78) (2.49-5.42)



3.34 5.103.73 4.13 4.672.44 2.952.071.25 1.60
6-hr (2.59-4.33) (3.47-7.56)(3.04-5.66) (3.30-6.68)(2.82-4.96)(1.72-2.52) (2.01-3.00) (2.34-3.75)(1.04-1.51) (1.33-1.95)

5.48 6.17 6.704.46 4.972.79 3.29 3.962.161.6812-hr (4.36-8.83) (4.56-9.94)(3.47-5.80) (4.04-7.52)(3.14-5.03) (3.77-6.62)(2.31-3.40) (2.71-4.04)(1.80-2.63)(1.40-2.03)

6.14 6.83 7.52 8.45 9.165.443.83 4.522.952.26
24-tir (5.09-7.55) | (5.53-8.60) (6.70-12.8)(5.93-9.74) (6.39-11.4)(4.61-6.56)(3.38-4.43) (3.96-5.28)(2.00-2.61) (2.61-3.41)

12.48.03 9.01 10.0 11.45.79 7.064.842.76 3.67
2-day (9.08-17.3)(7.89-13.0) (8.60-15.3)(6.66-9.88) (7.30-11.4)(4.27-5.60) (5.07-6.75) (5.98-8.51)(2.45-3.18) (3.25-4.24)

11.7 13.4 14.89.20 10.45.35 6.47 8.012.95 3.99
3-day (10.8-20.6)(7.63-11.3) (8.44-13.1) (9.21-15.1) (10-2-18.1)(6.78-9.65)(4.72-6.19) (5.66-7.55)(2.61-3.40) (3.53-4.60)

10.2 11.7 13.2 15.2 16.95.85 7.12 8.873.16 4.31
4-day (12.3-23.5)(7.51-10.7) (8.50-12.6) (9.46-14.7) (10.4-17.0) (11.5-20.5)(6.22-8.30)(5.16-6.76)(2.80-3.64) (3.82-4.98)

12.1 13.8 15.6 18.2 20.28.32 10.44.97 6.803.607-day (14.8-28.2)(11.2-17.4) (12.3-20.2) (13.7-24.5)(10.0-14.9)(6.00-7.86) (7.28-9.70) (8.83-12.6)(3.19-4.15) (4.40-5.74)

17.4 20.3 22.613.4 15.37.46 9.16 11.53.91 5.43
10-day (16.5-31.5)(9.75-13.9) (11.1-16.5) (12.4-19.3) (13.7-22.5) (15.3-27.3)(8.01-10.7)(4.80-6.27) (6.58-8.63)(3.46-4.51)

16.8 25.8 28.914.3 19.3 22.09.17 11.34.72 6.62
20-day (17.3-28.5) (19.5-34.8) (21.140.3)(13.9-20.6) (15.6-24.3)(8.09-10.6) (9.90-13.2) (12.1-17.3)(4.18-5.44) (5.85-7.63)

26.4 35.020.0 23.1 31.110.8 13.4 17.17.805.5630-day (25.648.9)(14.4-20.5) (16.6-24.6) (18.7-29.1) (20.8-34.2) (23.642.0)(9.56-12.5) (11.7-15.6)(4.92-6.40) (6.90-9.00)

23.7 31.5 37.3 42.127.512.8 15.9 20.26.64 9.26
45-day (19.7-29.2) (30.8-58.8)(17.1-24.4) (22.3-34.6) (24.840.8) (28.3-50.4)(13.9-18.5)(8.19-10.7) (11.3-14.9)(5.88-7.65)

27.3 31.6 36.3 43.2 48.823.214.8 18.37.75 10.7
60-day (35.7-68.1)(28.647.1) (32,7-58.2)(22.6-33.6) (25.6-39.8)(13.0-17.1) (16.0-21.3) (19.7-28.0)(6.86-8.93) (9.48-12.4)

1 Precipitation frequency (PF) estimates in this table are based an frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a given duration and average
recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipitation (PMP)
estimates and may be higher than currently valid PMP values.

Please refer to NOAAAtlas 14 document for more information.

Estimates from the table in CSV format: Precipitation frequency estimates v Submit

Main Link Categories:
Home|OWP

Privacy P
Aboi

Career Opportur

Map Disclaimer
Disclaimer
Credits
Glossary

US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service

Office of Water Prediction (OWP)
1325 East West Highway

Silver Spring, MD 20910
Page Author: HDSC webmaster
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Andreasen Engineering, Inc.

195 N. Euclid Ave., Suite 101
Upland, California 91786

(909) 623-1595
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Rectangular Open Channel

ok
CFS

SFlowrate

Velocity

Depth of Flow . .
Critical Depth .
Total Depth ....
Base Width
Slope of Channel

X-Sectional Area

Wetted Perimeter
ARA (2/3)

Mannings 1 n ' ...

20.519
10.260

0.500
0.935
0.500
4.000

3.170
2.000
5.000
1.086

-fc 0.014

fps

feet

feet

feet

feet

%

sq. ft.
feet



CONTECH SYSTEM



JOB.

ANDREASEN ENGINEERING, INC.
195 N. Euclid Ave., Suite 101

Upland, California 91786
(909) 623-1595

SHEET NO. OF

CALCULATED BY DATE

CHECKED BY. DATE

SCALE

Lord Construction, Rialto, CA

Infiltration Rate 12.17in/hr. (Soils Southwest, Inc.) with safety factor of to 5.

12.17 in/hr. X (1/5) X (1ft/12in) X 72Hrs (drawdown)=14.60 ft (infiltration test taken at 15')

Contech Area

V2yr ihr =8505 cu.ft.- Target Volume (from San Bernardino Storm Water Santa Ana Watershed Calc.)

Conteeh Gravel Rectangular Footprint (shown on DYODS): H'x84'

11x 84' x 0.40(rock voids) X 14.60'=5396 cu.ft.

Storage in Contech = 3130 cu.ft.

Total Volume=8526 cu.ft. >8505 cu.ft. Ok

Use 2 roll of barrel of 48" CMP @ 11' x 84' Gravel Rectangular Footprint.

Andreasen Engineering, Inc.
Stephen Ventura

Vice-President ;

PRODUCT 204-1 (Single Sheets) 205-1 (Padded)



DYODS™ Access
Riser""CONTE1

CMP DETENTION SYSTEMS
Barrels

Design Your Own Detention System Header

For design assistance, drawings,
and pricing send completed worksheet to:

dyods@contech-cpi.com

i _
i tvn

C0NSTRVCT10M PHOOUCT* INC w,
Bai

Project Summary
7/9/2024Date:

Project Name:
City / County:
State:

Lord Construction
Finished Grade
Elevation

City of Rialto
Pavement

CA t
Designed By:
Company:
Telephone:

Stephen
Backfill to GradeEnter information in

Blue Cells
Andreasen Engineering, Inc.

-ThOl
it •

909-523-1592
Corrugated Metal Pipe Calculator i

Storage Volume Required (cf):
Limiting Width (ft):
Invert Depth Below Asphalt (ft):
Solid or Perforated Pipe:

Shape Or Diameter (in):
Number Of Headers:

3,100
£15.00
8

.!

*13.00
IPerforated Spacing Siccing i
Uj

Diameter

m
W -

12.57 ft2 Pipe Area ><48
2

Spacing between Barrels (ft):
Stone Width Around Perimeter of System (ft):
Depth A: Porous Stone Above Pipe (in):
Depth C: Porous Stone Below Pipe (in):

Stone Porosity (0 to 40%)_

2.00
’ T

0.5 m
6

*i' r »
6

fo
40

System Sizing
System LayoutPipe Storage:

Porous Stone Storage:
Total Storage Provided:
Number of Barrels:

2,136 cf
993 cf

3,130 cf
2 barrels

75.0 ft
10.0 ft

Barrel 12
Barrel 11
Barrel 10
Barrel 9
Barrel 8
Barrel 7
Barrel 6 Q
Barrel 5 0
Barrel 4
Barrel 3 0
Barrel 2

Barrel 1

101.0% Of Required Storage

Length per Barrel:
Length Per Header:
Rectangular Footprint (W x L): 11. ft x 84. ft

CONTECH Materials
Total CMP Footage:
Approximate Total Pieces:
Approximate Coupling Bands:
Approximate Truckloads:

170 ft
10 pcs
10 bands

2 trucks
0

Construction Quantities**

Total Excavation:

Porous Stone Backfill For Storage:
Backfill to Grade Excluding Stone:
**Construction quantities are approximate and should be verified upon final design

445 cy

Barrel Footage (w/o headers)92 cy stone
274 cy fill

© 2007 CONTECH Stormwater Solutions



JOB

ANDREASEN ENGINEERING, INC.
195 N. Euclid Ave., Suite 101

Upland, California 91786
(909) 623-1595

SHEET NO. OF.

CALCULATED BY DATE

CHECKED BY DATE

SCALE

San Bernardino Storm Water Program

Santa Ana Watershed

Lord Construction, City of Rialto, CA.
San Bernadino Storm Program

1) Composite i=[(1.74)(l)+(0.39)(0.02)]/2.13=0.82
Impervious Area:l.74 ac.
Pervious Area: 0.39ac.

Total Area: 2.13ac.
2) 2year-lhr Rainfall: 0.605" (Ref. NOAA Atlas 14)
A. Flow-i Based BMP Design

1) CBMP=0.858iA3-0;78iA2 + 0.7741 + 0.04
0.858(0.82)A3-0.78(0.82)A2+0.774(082) +0.04=0.62
2) Region BMP Drainage Area: Valley, 1=0.2787, Table D-l
3) Determine IBMP: 0.605''x 0.2787=0.17, Factor of Safety 2, IBMP 0.085
4)Ca leulate Q=CBMP x IBMP x A
Entire Area:Q=0.62x0.085x2.13=0.11 cf$,

B. Volume * Based BMP Design

3)Regional Drainage Area: Valley
4) 6-Hour Mean Storm Fall, P6
P6=1.4807, 2yr-lhr. 0.605": 1.4807 x 0.605" =0.90"

5) Determine the Appropriate Drawdown Time
a= 1.963 for 48 hours

6) Maximum Detention Volume, P0
PO=a x CBMP x P6= 1.963 x 0.62 x 0.90=1.1"

7) Target Volume, VO
VO= (PO X A)/12=(l.lX2.13)/12=0.195ac-ft or 8505c.f.

Andreasen Engineering, Inc.
Stephen Ventura, RCE
Vice-President

PROOUCT 204-1 (Single Sheets) 205-1 (Padded)



ANDREASEN ENGINEERING, INC.
195 N. Euclid Ave., Suite 101

Upland, California 91786
(909) 623-1595

SHEET NO.. OF

CALCULATED BY DATE

CHECKED BY DATE

SCALE

W.Rialto Ave. & Linden Ave.

JIM 3747 Lord.

Total Area: 92664 Sq.Ft. or 2.13ac

Composite imprevioUs percentage

Landscape Area
Sq.Ft. Ac.

17062 0.39

Impervious Percentage

2

Bldg., A.C Pavement
75602 j 1.74

Impervious Percentage

100

(17602*0.02)+(l*75602)/92664=0.82

PRODUCT 204-1 (Single Sheets) 205-1 (Padded)



Attachment D
Flow- and Volume-Based BMP

Design Calculations
Revised May 1, 2012
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INSTRUCTIONS FOR ESTIMATING VOLUME- AND FLOW-BASED BMP DESIGN
RUNOFF QUANTITIES4

i

Identify the “BMP Drainage Area” that drains to the proposed BMP element. This
includes all areas that will drain to the proposed BMP element, including pervious areas,
impervious areas, and off-site areas, whether or not they are directly or indirectly

connected to the BMP element. Calculate the BMP Drainage Area (A) in acres.

D

Outline the Drainage Area on the NOAA Atlas 14 Precipitation Depths (2-year 1hour
Rainfall) map (Figure D-1).

2)

Determine the area-averaged 2-year 1-hour rainfall value for the Drainage Area outlined
above.

3)

A. Flow-Based BMP Design

Calculate the composite runoff coefficient, CBMP, as defined in part B.2, below.

Determine which Region the BMP Drainage Area is located in (Valley, Mountain or
Desert).

Determine BMP design rainfall intensity, (BMP, by multiplying the area-averaged 2-year

1-hour value from the NOAA Atlas 14 map by the appropriate regression coefficient from
Table D-1 (“1”), and then multiplying by the safety factor specified in the criteria—usually

a factor of 2.

1)

2)

3)

!

; .!

4 Rainfall analysis to develop regression coefficients in Table D-1 and modifications to the NOAA Atlas 14 map were conducted by:

Hromadka II, T.V., Professor Emeritus, Department of Mathematics, California State University, Fullerton, and Adjunct Professor,
Department of Mathematical Sciences, United States Military Academy, West Point, NY

Laton, W.R , Assistant Professor, Department of Geological Sciences, California State University, Fullerton

Picduto J.A.., Assistant Professor, Department of Mathematical Sciences, United States Military Academy, West Point, NY

With assistance from:

Rene Perez, M.S. Candidate, Department of Geological Sciences, California State University, Fullerton, and

Jim Friel, Ph D. Professor Emeritus, Department of Mathematics, California State University, Fullerton

Reported as follows:

1. Hromadka II, T.V., Laton, W.R., and Picciuto JA, 2005. Estimating Runoff Quantities for Flow and Volume-based BMP
Design. Final Report to the San Bernardino County Flood Control District.

2. Laton, W.R., Hromadka II, T V., and Picciuto JA., 2005. Estimating Runoff Quantities for Flow and Volume-based BMP
Design (submitted). Journal of the American Water Resources Association.

D-2



4) Calculate the target BMP flow rate, Q, by using the following formula (see Table D-2
below for limitations on the use of this formula):

Q = CBMP- IBMP • A

3
Q = flow in ft /s

IBMP = BMP design rainfall intensity, in inches/hour

A = Drainage Area in acres

CBMP = composite runoff coefficient

where:

Table D-1: Regression Coefficients for Intensity (I) and 6-hour mean storm rainfall (P6).

Mountain

85% upper
confidence limit

Desert

85% upper
confidence limit

Valley

85% upper
confidence limit

Quantity

0.3614 0.3250I 0.2787

1.9090 1.2371P6 1.4807

Table D-2: Use of the flow-based formula for BMP Design (CASQA 2003).

Composite Runoff Coefficient, “C”

0.51 to 0.750.26 to 0.50 0.76 to 1.00BMP Drainage Area

(Acres)

0.00 to 0.25

YesCaution Yes Yes0 to 25

Caution Yes26 to 50 High Caution Yes

High Caution Caution Yes51 to 75 Not
Recommended

High Caution Caution Yes76 to 100 Not
Recommended

If the flow-based BMP formula use case, as determined by Table D-2, shows “Caution,” “High

Caution," or “Not Recommended,” considering the project’s characteristics, then he project

proponent must calculate the BMP design flow using the unit hydrograph method, as specified

in the most current version of the San Bernardino County Hydrology Manual, using the design

storm pattern with rainfall return frequency such that the peak one hour rainfall depth equals the
85th-percentile 1-hour rainfall multiplied by two.

D-3



B. Volume-Based BMP Design

1) Calculate the “Watershed Imperviousness Ratio", i, which is equal to the percent of
impervious area in the BMP Drainage Area divided by 100.

2) Calculate the composite runoff coefficient CBMP for the Drainage Area above using the
following equation:

3 2

CBMP = 0.858j -0.78i + 0.774i + 0.04

CBMP = composite runoff coefficient; and,

i = watershed imperviousness ratio.

Determine which Region the Drainage Area is located in (Valley, Mountain or Desert).

Determine the area-averaged “6-hour Mean Storm Rainfall”, P6, for the Drainage Area.

This is calculated by multiplying the area averaged 2-year 1-hour value by the
appropriate regression coefficient from Table 1.

Determine the appropriate drawdown time. Use the regression constant a = 1.582 for 24
hours and a = 1.963 for 48 hours. Note: Regression constants are provided for both 24
hour and 48 hour drawdown times; however, 48 hour drawdown times should be used in-
most areas of California. Drawdown times in excess of 48 hours should be used with

caution as vector breeding can be a problem after water has stood in excess of 72
hours. (Use of the 24 hour drawdown time should be limited to drainage areas with
coarse soils that readily settle and to watersheds where warming may be detrimental to
downstream fisheries.)

Calculate the “Maximized Detention Volume”, P0, using the following equation:

where:

3)

4)

5)

6)

P0 = a CBMP P6

P0 = Maximized Detention Volume, in inches

a = 1.582 for 24 hour and a = 1.963 for 48 hour drawdown,

CBMP = composite runoff coefficient; and,

P6 = 6-hour Mean Storm Rainfall, in inches

where:

7) Calculate the “Target Capture Volume”, VO, using the following equation:

V0 = (P0 A)/ 12

VO = Target Capture Volume, in acre-feet

P0 = Maximized Detention Volume, in inches; and,

A = BMP Drainage Area, in acres

where:

D-4
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SOILS SOUTHWEST, INC.
SOILS. MATERIALS AND ENVIRONMENT ENGINEERING CONSUITANTS

897 VIA LATA, SUITE N •COLTON, CA 92324 * (909) 370-0474 - (909) 370-0481 •FAX (909) 370-3156

Report of Soil Infiltration Tests
Planned WCMP-DMP Storm Water Infiltration Disposal System

Planned Office/Warehouse
1527 Rialto Avenue w/o Linden Avenue, Rialto

APN: 0246-201-51

Project No. 24021-BMP

May 30, 2024

Prepared for:

Lord Constructors, Inc.
c/o Mr. Gregg Lord

1920 West Eleventh Street
Upland, CA 91786

soilssouthwest@aol.corn

Established 1984



SOILS SOUTHWEST, INC.
SOILS. MATERIALS AND ENVIRONMENTAL ENGINEERING CONSULTANTS

897 VIA LATA, SUITE N •COLTON, CA 92324 •(909) 370-0474 •(909) 370-0481 •FAX (909) 370-3156

Project No. 24021-BMPMay 30, 2024

Lord Constructors, Inc.
1920 West Eleventh Street
Upland, CA 91786

Attention: Mr. Gregg Lord

Subject: Report of Soil Infiltration Tests
Planned WQMP-BMP Storm water Infiltration Disposal System
Planned Office/Warehouse
1527 Rialto Avenue w/o Linden Avenue, Rialto
APN: 0246-201-51

Reference: 1. Site Plan by Bonadiman & Associates
2. Riverside County Low Impact Development BMP Design Handbook &
San Bernardino County Technical Guidance Document for Water Quality Management
Plans Handbook

Gentlemen:

Presented herewith are the results of soils infiltration testing for the proposed WQMP-BMP stormwater
Infiltration Basin design planned for the proposed site improvements to the existing Horsepower Ranch
maintenance and equipment yard facility.

In general, the WQMP-BMP evaluations consisted of two (2) soil infiltration test borings, P-1 and P-2 within
the general test locations as described in the development plan supplied (advanced to approximately 15
feet below the existing grade surface, respectively. The deeper boring evaluation was advanced to about
25 feet below grade to identify presence or absence of shallow-depth groundwater and shallow-depth
impermeable layer, if any. Subsequent soils infiltration testing is performed using the standardized “falling-
head" test methods, with the observed soil percolation rate being converted to infiltration rates using
Porchet Method as per the guidelines of the Table 1, Infiltration Basin Option 2 method as described in the
Appendix A of the Riverside County-Low Impact Development (LID) BMP design Handbook and as per the
Appendix VII, Section VII.3.8.2: Infiltration Rate Evaluation Protocols as described in the San Bernardino
County Technical Guidance Document for Water Quality Management Plans Handbook. Approximate test
locations are shown on the attached Plate 1.

The soils encountered consist, in general, of upper 5 feet of consists of dry fine to coarse sands with some
silts overlying gravel sand mixtures with fine to coarse sands, rocks and cobbles to the proposed infiltration
design system bottom of 15 feet below existing grade surface. For the exploratory deep boring (B-1), the
soils primarily consist of upper 5 feet of medium to coarse gravely sands overlying variegating layers of
gravels and gravel sand mixtures with rocks and cobbles to the maximum depth of 25 feet explored. Test
exploration logs are described in the Log of Borings P-1, P-2, and B-1, attached. No shallow-depth
groundwater or layers considered impermeable to water was encountered.

soilssouthwest@aol.com

Established 1934



Lord Constructors/1527 Rialto Avenue, Rialto, CA 24021-BMP

Based on the testing completed, it is our opinion that the observed infiltration rates are 12.17 in/hr and
12.71 inch/hr. for the test locations P-1 and P-2 respectively as described in Table II, Section 3.0 of this
report.

For design an appropriate safety factor to the observed rate should be considered as selected by the project
design engineer.

We offer no other warranty express or implied.

Respectfully submitted,
Soils Southwestÿlnc.

Moloy Gupta, Rcfej31708
Exp.12-31-24 JJ30

John Flippin, Project Supervisor

May 30, 2024 Page 3Soils Southwest, Inc.
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1.0 EXCAVATED TEST EXPLORATIONS

BMP soil percolation testing is performed at about 15 feet below grade for the test locations P-1 and P-2
respectively. An additional test boring (B-1) advanced to approximately 25 feet below grade surface is
included primarily to identify presence or absence of groundwater and shallow depth bedrock, if any. The
test explorations described are made using an 8-inch diameter hollow-stem auger drill rig for the test locations
as shown on accompanying Plate 1. Water used during infiltration percolation testing is supplied by using a
portable water jugs.

2.0 METHODOLOGY AND TEST PROCEDURES:

Following test boring completion, each of the test holes were fitted with perforated pvc pipes, underlain by
2-inch crushed rock at the bottoms to minimize potentials for scouring and caving. As per the handbook,
for testing and to establish test intervals, each test hole was initially filled with 24-inch of water supplied as
described.

During initial testing, since 6-inch or more water seeped away in 25 minutes or less, subsequent percolation
testing was performed at 10-minute time intervals for minimum one (1) hour, or until the soil percolation
rates became relatively consistent for test borings. Actual testing included water placement at about 13feet
below the existing grade surface (inlet depth) or 24 inches above proposed infiltration chamber bottoms.

The final 10-minute recorded percolation test data were converted to an Infiltration Rate (It) in inches per
hour using the "Porchet Method" equation as described in the Reference 2, Riverside County Low Impact
Development BMP Design Handbook and San Bernardino County Technical Guidance Document for Water
Quality Management Plans Handbook. The logs of soil percolation rates, along with the log for the deep
test exploration and necessary calculations, are attached.

3.0 INFILTRATION TEST RESULTS

Based on the testing completed at the test locations and to the test depth described, it is our opinion that
the observed soil infiltration rates are 12.17 in/hr and 12.71 inch/hr. for the test locations P-1 and P-2
respectively. Calculations to convert the standardized “falling head” percolation rates to “infiltration” rates
were in accordance with the Section 2.3 of the referenced County Handbooks are described in the following
Table I and II. It is suggested that in design, use of an appropriate safety factor should be used to the
observed rates as selected by the design engineer.

3.1. Conversion Summary and Calculations

TABLE I

Based on the testing completed, the following describes the observed field percolation rates for WQMP-

BMP converted to soils design infiltration rate as per the referenced design handbooks. Actual field test
data are attached.

Infiltration Rate for BMP Design

Observed Soil
Percolation Rates

(inch/hour.)

Design Infiltration Rates
following Conversion of Soil

Percolation Rates
using Porchet Method

iwith no Factor of Safety)

Test Date &
Test No.

(5-28-2024)

Relative
Site Location

Test
Depth (ft.)

Below
Grade

SW 15 17.5 12.17P-1
18.0 12.71NE 15P-2

May 30, 2024 Page 4Soils Southwest, Inc.
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TABLE II

Conversion Table (Porchet Method)

Depth Final
Depth
(inch)

Initial
Water
Height
(inch)

Test Time
Interval

Initial
Depth
(inch)

Final
Water
Height
(inch)

Change in
Height/

Time

Average
Head

Height/Time
No. Test

(inches)

Ho-Dt-DoDT AT (Min) Do (in) Df(in) Hf=Dt-Df AH= Hr-Ho Havg -
(Hc+Hf)/2

P-1 180 10 156 173.5 24.0 6.5 17.5 15.25

P-2 10 156 174.0 24.0 6.0 18.0180 15.0

Observed Infiltration Rate (lt)=AH60r/At(r+2Havg)

B ( Factor of Safety not included)A

AH60r At(r+2Havg) A/B=in/hrTest No.

345 12.174200P-1

340 12.71P-2 4320

In design, use of an appropriate safety factor should be considered to account for long-term saturation,

inconsistencies in subsoil conditions, along with the potential for silting of percolating soils.

The infiltration rates described are based on the in-situ testing completed at the locations as suggested by

the project civil engineer. In the event the test locations and the test depths described vary considerably

supplemental soils infiltration testing may be warranted.

It should be noted that over prolong use and lack of maintenance the detention/infiltration basins or deep

chambers constructed based on the suggested design rate may experience much lower infiltration rates
due to the accumulation of silts, fines, soils, and others. Regular maintenance of the chambers in the form

of removal of debris, oil and fines are strongly recommended. A maintenance record of such is suggested

for future use, if any.

Suggested Requirements for Standard Stormwater BMP Installation

The invert of stormwater infiltration should be set at least 10 feet above the groundwater elevation and

should not be placed on steep slopes to create conditions for slopes instability.

When adequately installed, it is our opinion that the Stormwater infiltration systems installed should not
increase the potentials for static or seismic settlement of structures.

Stormwater infiltration installed should not place an increased surcharge on structures or foundations on or
its adjacent. The pore water pressure should not increase the soils retained by retaining structures.

The invert of stormwater infiltration should be set back at least 15 feet and outside a 1:1 plan drawn up from
the bottom of adjacent foundations.

Stormwater infiltration should not be located near utility lines where the introduction of stormwater could
cause damage to utilities or settlement of trench backfill.

Page 5May 30, 2024Soils Southwest, Inc.
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Stormwater infiltration systems should not be allowed within 100 feet of any potable groundwater production
well.

Once installed, regular maintenance of the detention systems is recommended.

Stormwater infiltration shall not be located near utility lines where the introduction of stormwater could
cause damage to utilities or settlement of trench backfill.

Stormwater infiltration is not allowed within 100 feet of any potable groundwater production well.

Once installed, regular maintenance of the installed systems should be considered.

Page 6May 30, 2024Soils Southwest, Inc.
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PLOT PLAN AND TEST LOCATIONS
Planned Office/Warehous

1527 Rialto Avenue, Rialto, California
APN: 0246-201-51

(Schematic, not to scale)
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Legend: ( i Approximate Location of BMP TestingP-1

Approximate Location of Deep BoringB-1

Plate 1
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LOG OF TEST BORINGS

PERCOLATION TEST DATA

And

LABORATORY ANALYSES
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Soils Southwest, Inc.
897 Via Lata, Suite N
Colton, CA 92324
(909)370-0474 Fax (909) 370-3156

LOG OF BORING B-1

Project: Lord Constructors Job No.: 24021-BMP
Logged By: 1 Boring Diam.: Date:John F. 8" HSA May 28,2024

2 §Hi Iiu *o
cII s I I s

now

Description and Remarks.Eo
I d>Ef o E
! *1Isi2ÿ

§ .E
u <u
Q 11.a o

disturbed soils and gravels with scattered
'weeds and debris

SAND - brown, gravely, medium to coarse,_rock fragments, rocks, damp_
GRAVELS and SAND mixture, medium coarse
sands with rock fragments, rocks, occasional
cobbles

SP

GP-SP m 5mm
t*::-7;::I

10

:

GRAVELS with little to no sandsGP
15

GRAVEL and SAND mixture-fine to coarse with
traces of silt, fine to coarse, rock

fragments , rocks , cobbles

GP-SP

ft: \
>:::i

20

'.•.•Jr.i

•• GRAVELS with little to no sand materialGP i 25
- End of exploratory test boring @ 25 ft.

- no bedrock

- no groundwater

30

Plate #Site LocationGroundwater: n/a
Approx. Depth of Bedrock: n/a
Datum: n/a
Elevation: n/a

Planned Office/Warehouse
1527 Rialto Avenue

Rialto. California
_

P| Bulk/Grab sample



KEY TO SYMBOLS
Symbol Description

Strata symbols

TUTT
j.r. i

c* M *i :* i

Poorly graded sand
with silt

Silty sand

m Poorly graded gravel

and sand

Poorly graded sand

0 Poorly graded gravel

Soil Samplers

H Bulk/Grab sample

Notes:

1. Exploratory borings were drilled on May 28,2024 using a

4-inch diameter continuous flight power auger.

2 . No free water was encountered at the time of drilling or

when re-checked the following day.

3. Boring locations were taped from existing features and

elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and

recommendations in this report.

5. Results of tests conducted on samples recovered are reported

on the logs . ___



Conversion Table (Porchet Method)

Lord Constructors

1527 Rialto Avenue, Rialto
Project No. 24021-BMP

Initial Water Height

(inches)

HQ=DJ-DO

Final Water Height

(inches)

H — D-pDf

Change Height/TimeTest N|Test Hole Depth

(inches)

Final Depth

(inches)

Of (in)

Initial Depth

(inches)

Average Head Height/TimeTime

Intervalno.

A H/AD= H0-Hf(in) Havg = (H0+Hf)/2DT AT
6.5P-1 173.5 24180 10 156 17.5 15.25

24 6P-2 156 174 18180 10 15

Legend

A H/AD = Observed Field Rate

H0= inches of water filled from bottom

D0 = initial height of water (inches) from bottom

Df= final heigh of water (inches) from bottom

Columns A-B-C : Porchet Conversion Calculations
Column C: Observed Rate following Porchet Conversion

Dt = depth of test hole bottom (inches)

Observed Infiltration Rate (It) = AH60r/At (r+2Havg)

A cB

At (r+2Havg) A/B= inch/hrAH60r

P-1 12.174200 345

12.71P-2 4320 340



Project: CdivSW l$n Rwittfr** lf2ÿUlo (Project No. 2IttZh 13M/7
Date:S l2S)g>fPH Tested By;; RMTest Hole No:

USCS Soii Classification (JJr ~1~Depth of Test Hole, DT tyo 15-f?
Test Hole Dimensions (inches) Length Width

}sX3 in. [sides (if recta ngula r)=Diameter (if round)=

|Sandy Soil Criteria Test *
Greater Than

or Equal to

6.0 inches???

(V/N)

DfAt Do AD

FinalInitial

Depth to

Water [in.)

Change in

Water

Level (In.)

Time

Interval

(min)

ii Depth to

Water (in.)No. 5tartTime Stop Time

iz'WIV.iS m \ o vT ZM1 25

Wol 6 Pf) 2M2 25

I* If two consective measurements show that six inches of water seeps away inJess than

125 minutes, the test shall be run for an additional hour with measurements taken every10 minutes.
' [otherwise, pre-soak (fiiii ) overnight. Obtain at least twelve measurements per hole over at least

jsfac hours (approximately30 minute intervals) with a precision of at least 0.25."___
AT/APDf ADAt D0

Percolation

Rate

(min./in.)

Initial Final Change in

Water

Level (in.) •

Time

Interval

(min)

‘rial Depth to

Water (in.)

Depth to

Water (in.)StartTimeI No. Stop Time

nas a*-is}0r-iftI -Ofti Kk
liil Chito n_G Zb' 0.2 IZG

O'llMl 1HMl it?3 I <cc
I MM4 ;'.q? illI *53 0'iz(0
(Hr Ozlif1M l'<0s5 lO •

Mlnil iMISC6 10
niljjg 1 7 > >3

n-M
Ml7M7 to

Mi KA n» s8

2;St/ O'S'frLIM_ M2'M to9

msz oc I sc aii Ml10 m
u
12
13

14

15

16

17

18
Comments
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Project: jjyÿ7Cÿyÿioijc/Zy M ftt*c7o flu* iCIc J Project No. Z'joZh BM,°
P-2. Date:SI25)2,7[Tested Byic RMTest Hole No:

[USCS Soil ClassificationDepth of Test Hole, Dp i»o tsj7
Test Hole Dimensions (inches) WidthLength

[g.O in. |sides (if rectangular)=Diameter (if round)=

Sandy Soil Criteria Test

Greater Than

or Equal to

6.0 inches???

At D0 Df AD

Initial

Depth to

Water (in.)

Final Change in

Water

Level (in.)

Time

Interval

(min)

Trial Depth to

(Y/N)No. Start Time Stop Time Water (in.)

I rotMl m hO ti Y1 25

12 -MM (S6 TH) 7cina12 t25

* If two consective measurements show that six inches of water seeps away inJess than

25 minutes, the test shall be run for an additional hour with measurements taken every10 minutes.

Otherwise, pre-soak (fiill ) overnight. Obtain at least twelve measurements per hole over at least

six hours (approximately 30 minute intervals) with a precision of at least 0.25."

AT/ADDf ADAt D„

Final Percolationinitial

Depth to

Water (in.)

Change in

Water

Level (in.) •

Time

IntervalTrial Depth to

Water (in.)

Rate

(min./in.)(min)Start Time Stop TimeNo.

HV JO
UHX

I'.zO li Sm ojnSA101

10 HA2 172. ISZ
in- J O' sI •7 ?• .9 <7

•0 j Hi3 ill
21-13'dA O’ H )I'-S 6 1M Sm 1 ££4

lS(- Oi 'dA\0 : 176.3 70S5 ISA r.
I) 10' J10 c (j- wHI6 2\C*l * 3

1 n. v> 14 p ci -siid2:21 231 l£&7

1H1 is 6 I'hO108 I ) s 0
S' 'US llIHS IA2-S> lSi\Ur.li>9 1 - ad&BM- 1?i0iLliVOl10

ire [iH.q\oZ\zt. |0» 02:1*-
t&O &> S0ISCSo 3 MHI12

13

14

15

16

17

18
Comments



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

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

* Remaining LID DCV not met by site design BMP (ft3): Vunmct = Form 4.2-1 Item 7- Form 4.3-2 tteml9

DA DMA
BMP Type

(Use additionalforms
for more BMPs)

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

from proposed Infiltration BMP (select BMPfrom Table 5-4 in TGOfor
WQMP) - Use additionalformsfor more BMPs

DA DMA

BMPType

DA DMA

BMP Type

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

Appendix Cof the TGDfor WQMPfor minimum requirementsfor
assessment methods

1.2 ,)l nnt
3

Infiltration safety factor See TGDSection 5.4.2 andAppendixD

4
Design percolation rate (in/hr) Pdam = Item 2/Item3

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

8
Maximum ponding depth (ft) BMPspecific,see Table5-4of the TGD

for WQMPfor BMP design details

2
Ponding Depth (ft) dBu? = Minimum of(l/12*Item 4*ltem 5) orItem 6

8
Infiltratingsurface area, SABMP (ft2) the lesser of the area neededfor

infiltration offull DCVorminimum space requirementsfrom fable5.7 of
the TGDfor WQMP

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

see Table5-4 in the TGDfor WQMPfor reference to BMP design details

10
Amended soil porosity

** Gravel depth, dm«fl!,.(ft) Only included in certain BMPtypes,

Table 5-4 of the TGDfor WQMPfor BMP design details

see

12
Gravel porosity

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

14 Above Ground Retention-Volume (ft3) V,mrtk,? = Item8*[Item7+

(Item 9 *Item10) + (Item11* Item 12)+ (Item13*(Item 4/12))f

15
Underground Retention Volume (ft3) Volume determined using

manufacturer'sspecifications andcalculations

16
(Sum of Items14 and15for all infiltration BMP included in plan)Total Retention Volumefrom.LID Infiltration BMPs:

17
Fraction of DCV achieved with infiltration BMP: % Retentionÿ = Item16/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 I I No f~l

If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor ofSafety to 2.0and increase Item8, InfiltratingSurface Area, such that

the portion of thesite area usedfor retention and infiltration BMPs equals or exceeds the minimum effectivearea thresholds (Table5-7of the TGDfor WQMP)

for theapplicable categoryofdevelopment andrepeatallabove calculations.

4-19



GRAIN SIZE DISTRIBUTION ASTM D422
Project: Lord Constructors
Location:
Description of Soil: GP-SP
Date of Sample:
Tested By: JG

Job# 24021-BMP
Boring No: P-1 @15' Sample No: 11527 Rialto Avenue, Rialto

5/28/2024
Date of Testing: 5/29/2024

Sieve No. Sieve Openings in mm Percent Finer Grain Size % Retained

4 4.76 61.42 Gravel 39
10 2.38 50.60 Med. to Crs 29
20 0.84 40.70 Fines 26
40 0.42 29.70 Silts 6
60 0.28 20.06

100 0.149 11.82
200 0.074 4.40

Gravel Sand
Coarse to Medium Fine Silt Clay

§
CM

O
CM

O O
CD

d b
Z Z

o

iz i 2 U.S. Standard Sieve Sizei
l

70 I
4.7Q60 »

2.3850 ---i-f

4-
-n

0.££ 40

30 C 42
o
a.

d.ÿ820

Oj'H? '10
; 0 074

0 -
0.01 0.000.10

Grain diameter, mm
1.0010.00

GRAVEL SAND mixture with more gravels (rocks and cobbles)
with fine to very coarse sands

Visual Soil Description :

Soil Classification: GP-SP

System: USC

SOILS SOUTHWEST INC.
Consulting Foundation Engineers


