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Section 1 Discretionary Permit(s) 

Form 1-1 Project Information 

Project Name   Hotel and Gas Station 

Project Owner Contact Name: Saber Awad 

Mailing 

Address:  

918 S. Teakwood Avenue, 

Rialto, Ca. 92316 

E-mail 

Address:  

Saberawad3346@gmail.co

m 
Telephone:  909 519-3346 

Permit/Application Number(s):  Prea-2021-00361 
Tract/Parcel Map 

Number(s):   
APN: 0252-161-43, 45 

Additional Information/ 

Comments: 

Description of Project: 

The project is a proposed Hotel and Gas Station on an existing 2.50 acres of vacant land at 

the southwest corner Linden Avenue and Valley Boulevard. The development includes 

grading, construction of three buildings (one hotel, restaurant building, and Gas Station 

Canopy), asphalt paved parking, landscaping, onsite light standards, and trash enclosures. 

Runoff generally drains from North to the South. An underground Infiltration Chamber is 

proposed to treat the onsite runoff before draining into the County’s storm drain system. 

The underground Infiltration Chamber BMP will be maintained by the owner. 

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):  108,859 3 

Number of Dwelling Units: N0 4
 SIC Code:  7011 & 7542 

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

BMPs to address runoff at time of completion.  

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

Appendix A of TGD for WQMP)  

□ ~ □ □ 

□ □ □ □ 

□ 

I I I I I 

□ ~ 

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

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

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

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

property owners. 

Form 2.2-1 Property Ownership/Management 

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

The property owner is responsible for is responsible for long term maintenance of the WQMP stormwater facilities. 

The inspection and monitoring, and record keeping requirements for the BMP’s mentioned in Section 4.1.1 is the responsibility of 

the owner: 

Saber Awad 

938 Teakwood Avenue 

Bloomington, Ca. 92316 

(909) 519-3346 

The responsible party for each BMP and O&M is listed below: 

Saber Awad 

938 Teakwood Avenue 

Bloomington, Ca. 92316 

(909) 519-3346 

Funding source for the operation and maintenance of each BMP within the WQMP is listed below: 

Saber Awad 

938 Teakwood Avenue 

Bloomington, Ca. 92316 

(909) 519-3346  
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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 
These are microorganism typically caused by the transport of animal or 
human fecal waste into the site    

Nutrients - Phosphorous E N 
These are inorganic substances that usually come from fertilizers that 
are applied to the landsacpe areas and from eroded soils from planter 
areas of the site 

Nutrients - Nitrogen E N 
These are inorganic substances that usually come from fertilizers that 
are applied to the landsacpe areas and from eroded soils from planter 
areas of the site 

Noxious Aquatic Plants E N 
Excess aquatic weeds choke waterways, degrade healthy aquatic 
habitats, and interfere with recreational uses such as swimming, 
fishing, and boating.   

Sediment E N 

These are solid materials that are eroded from the land surfaces. They 
can increase turbidity, clog fish gills, reduce spawning habitat, lower 
survival rate of young aquatic organisms, smother bottom dwelling 
organisms, and suppress aquatic vegetation growth. 

Metals E N 

The metals typically come from commercially available metals and 
metal products, as well as emissions from brake pad and tire tread 
wear associated with driving. Primary metals of concern include 
cadmium, chromium, copper, lead, mercury, and zinc 

Oil and Grease E N 
Oil and grease come from petroleum hydrocarbon products, motor 
prodcuts from leaking vehicles 

Trash/Debris E N 
Trash (such as paper, plastic, polysterene packing foam, and aluminum 
materials) and biodegradable organic matter (such as leaves, grass 
cuttings, and food waste) are general waste prodcuts on the landscape 

Pesticides / Herbicides E N 

Pesticides and herbicides are organic compounds used to destroy 
and/or prevent insects, rodents, fungi, weeds, and other undesirable 
pests. Pesticides and hebicides can be washed off urban landscapes 
during storm events 

Organic Compounds E N 

Organic compounds are organic based. They are naturally ocurring 
organic compounds found in 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 

Other: E N 

Other: E N 

Other: E N 

~ □ 

~ □ 

~ □ 

~ □ 

~ □ 

~ □ 

~ □ 

~ □ 

~ □ 

~ □ 

□ □ 

□ □ 

□ □ 
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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) 

N/A 

□ □ □ 

□ 
□ 

□ □ □ □ 
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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  34.069810 Longitude  -117.401378 

Thomas Bros Map Page  605, 

Grid D-6 

1 
San Bernardino County climatic region:     Valley   Mountain 

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

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

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

Example only – modify for project specific WQMP using additional form 

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

DA1 DMA C flows to 

DA1 DMA A 

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

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

DA1 DMA A to Outlet 1 DA1 drains into the underground infiltration chambers, any overflow drains to historical flow pattern. 

DA1 DMA B to Outlet 1 

DA2 to Outlet 2 

Outlet 1 

DA1 DMA A 

[81 □ 

□ [81 

I I 
i 

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

For Drainage Area 1’s sub-watershed DMA, 

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

1 
DMA drainage area (ft2) 108,859 

2 
Existing site impervious area (ft2) 0

3
 Antecedent moisture condition For desert 

areas, use 

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

0100412_map.pdf

II

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool –  

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

A 

5 Longest flowpath length (ft) 468

6
 Longest flowpath slope (ft/ft) 0.0169

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 

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


Water Quality Management Plan (WQMP) 

3-3 

Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1 

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

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

1 
DMA drainage area (ft2) 

2 
Existing site impervious area (ft2)

3
 Antecedent moisture condition For desert 

areas, use 

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

0100412_map.pdf

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool –  

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

5 Longest flowpath length (ft)

6
 Longest flowpath slope (ft/ft)

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

of Hydrology Manual

8
 Pre-developed pervious area condition: 

Based on the extent of wet season vegetated cover 

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

of site to support rating 

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


Water Quality Management Plan (WQMP) 

3-4 

Form 3-3 Watershed Description for Drainage Area 

Receiving waters 
Refer to Watershed Mapping Tool - 

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

See ‘Drainage Facilities” link at this website 

San Sevaine Channel, Santa Ana Reach 3(801.21), Prado Flood Control 

Basin (801.25), Santa Ana River Reach 2(801.11), and Santa Ana River 

Reach 1801.11). 

Applicable TMDLs 
Refer to Local Implementation Plan 

Reach 3 
    Copper, Indicator Bacteria, Lead 

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 

Reach 3 
    Copper, Indicator Bacteria, Lead 

Prado Basin 
    pH 

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

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

Unlined Downstream Water Bodies 
Refer to Watershed Mapping Tool –  

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

Mulberry Creek 

Santa Ana River 

Hydrologic Conditions of Concern 

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

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

  No 

Watershed–based BMP included in a RWQCB 

approved WAP 

  Yes Attach verification of regional BMP evaluation criteria in WAP  

•  More Effective than On-site LID

•  Remaining Capacity for Project DCV 

•  Upstream of any Water of the US

•  Operational at Project Completion

•  Long-Term Maintenance Plan 

 No 

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

4.1 Source Control BMP 

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 
  

Owner will provide literature including, but not limited to, general housekeeping 

practices that contribute to the protection of Urban Runoff quality and BMP’s that 

eliminate or reduce pollution during subsequent property improvements, in addition to 

the materials attached in Section 6.4 of this report. Additional resources can be found at 

County of San Bernardino NPDES Website. 

https://sbcountystormwater.org/government/outreach-materials/  

N2 Activity Restrictions 
  

When using pesticides, contact licensed pesticide applicator to do the application.  

Prohibit vehicle maintenance, or repair on the premises. Prohibits blowing, sweeping, or 

hosing down debris (leaf litter, grass clippings, litter, etc.) into street and storm drain 

inlets. The owner will coordinate the distribution of the activity restrictions 

N3 Landscape Management BMPs 
  

Landscape management including, but not limited to, mowing of lawns, pruning of 

vegetation, removal of invasive plant species, shall be provided into perpetuity as this 

responsibility of the property owner. 

N4 BMP Maintenance 
  

Owner will be responsible  for Operations & Maintenance of all the BMP’s.  The 

Owner/tenant/occupant will coordinate the inspection and maintenance of all BMP's. 

N5 
Title 22 CCR Compliance  

(How development will comply) 
  Not a community Care Facility 

N6 Local Water Quality Ordinances 
  

Project to comply with all local water quality ordinances through implementation of this 

report. 

N7 Spill Contingency Plan 
  

Store and contain liquid materials in such a manner that when the tank is raptured, the 

contents will not discharge, flow, or be washed into the storm drain system, surface 

waters, or groundwater. 

N8 Underground Storage Tank Compliance 
  No underground tank proposed 

~ □ 

~ □ 

~ □ 

~ □ 

□ ~ 

~ □ 

~ □ 

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

N9 
Hazardous Materials Disclosure 

Compliance 
Not expected, hazardous material inventory is below the reporting thresholds. □ ~ 
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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 
  

Complies with Local Fire Code Ordinance. Store and contain liquid materials in such a 

manner that when the tank is raptured, the contents will not discharge, flow, or be 

washed into the storm drain system, surface waters, or groundwater. 

N11 Litter/Debris Control Program 
  

Owner is responsible to hire maintenance crew or contact a landscape service for litter 

removal. A program shall be implemented to pick up litter and vacuum sweep and clean 

the trash enclosure on a daily basis. The owner shall contract with a refuse company to 

empty the dumpsters on a weekly basis at minimum. 

N12 Employee Training 
  

Employee will be trained by owner for good housekeeping upon initial employment and 

anually thereafter. Owner shall utilize the County brochures for employee training on 

stormwater best management practices. All employees will be trained to deal with any 

possible spills per County and City ordinance. 

N13 Housekeeping of Loading Docks 
  Not a project feature 

N14 Catch Basin Inspection Program 
  

The on-site catch basins shall be inspected monthly during the rainy season (October-

May) and before and after each storm to ensure proper operation. The owner shall 

contract with qualified landscape contractor to inspect and clean out accumulation of 

trash, litter and sediment and check for evidence of illegal dumping of waste materials 

into on-site drains. 

N15 
Vacuum Sweeping of Private Streets and 

Parking Lots 
  

Parking lots shall be swept weekly to prevent sediment, garden waste, and trash, or 

other pollutants from entering on-site drains and public storm drain channels. The 

owner is responsible for hiring sweeping conractor. 

N16 
Other Non-structural Measures for Public 
Agency Projects 

  Not a public agency project 

N17 
Comply with all other applicable NPDES 
permits 

  Will apply for NOI, SWPPP before construction 

~ □ 

~ □ 

~ □ 

□ ~ 

~ □ 

~ □ 

□ ~ 

~ □ 
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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) 

Stencil "No Dumping, Drains to River". Stencil shall be blue on a white background 

with leterring 2-1/2” in height or catch basin marker, circular or rectangular, at 

least 4” in height or diameter, maybe used. 

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

Discarded used tires to be temporarily stored under canopy or covered canopy 

protected by berms to prevent contact with storm water until picked up for 

recycling. 

S3 

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

Proposed trash enclosures with solid roof or awning to prevent exposure to direct 

precipitation. 

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) 

     Implement landscape plans consistent with County and City water conservation 

resolutions, which shall include provisionof weather-based controllers, rain shutoff 

devices, drip irrigation heads and recessed finish grade of all landscaped areas. 

S5 

Finish grade of landscaped areas at a minimum of 

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

pavement 

Landscape areas will be graded at a minimum of 1-2 inches below top of curb, 

sidewalk, or pavement. 

S6 

Protect slopes and channels and provide energy 

dissipation (CASQA New Development BMP 

Handbook SD-10) 

There are no steep slopes and channels that require energy dissipator 

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 

S9 
Vehicle wash areas with spill containment plans 

(CASQA New Development BMP Handbook SD-33) 

All chemicals used in the car wash will stay under the tunnel and be recycled and 

not drain to BMP’s or storm drain system. 

~ □ 

~ □ 

~ □ 

~ □ 

~ □ 

□ ~ 

□ ~ 

□ ~ 

~ □ 
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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) 
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 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 
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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: The site was designed in compliance with land use regulations to limit impervious surfaces. Total impervious area 
is minimized to maximized the use of landscaping in the open space areas. 

Maximize natural infiltration capacity: Yes  No 

Explanation: Incorporated underground infiltration chambers for 100% capture and to utilize the site’s natural infiltration 
capacity. 

Preserve existing drainage patterns and time of concentration: Yes  No 

Explanation: Drainage pattern remains the same. Time of concentration increased due to the proposed development and is 
mitigated by underground chambers (stormtech system)  with sufficient capacity to contain the increased of runoff. 

Disconnect impervious areas: Yes  No 

Explanation: Concrete sidewalk and building drain into the lanscaping area 

Protect existing vegetation and sensitive areas: Yes  No 

Explanation: There are no existing vegetation onsite, as an alternative open space areas will be planted and landscaped 
throughout the site. 

Re-vegetate disturbed areas: Yes  No 

Explanation: Open areas will be landscaped and vegetated 

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

Explanation: There will be no compaction in the area of the infiltration system. The limit of the infiltration facility will be staked 
off during construction. 

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes  No 
Explanation: Incorporated vegetated swale and underground chambers for infiltration  

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes  No 
Explanation: Infiltration basin and Landscape areas will be staked off during construction to prevent compaction of these 
areas. 

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

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

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

IZI □ 

IZI □ 

IZI □ 

□ IZI 

□ IZI 

IZI □ 

IZI □ 

IZI □ 

IZI □ 
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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): 

108,859 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 82.3% 

3 
Runoff Coefficient (Rc):  0.627 

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

5 
Compute P6, Mean 6-hr Precipitation (inches):  0.80 

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): 8,932 

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

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

 

□ 
~ 

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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Form 4.2-2  Summary of HCOC Assessment (DA 1) 

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

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

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

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

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

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

Pre-developed 
1

Form 4.2-3 Item 12 

2

Form 4.2-4 Item 13 

3

Form 4.2-5 Item 10 

Post-developed 
4

Form 4.2-3 Item 13 

5

Form 4.2-4 Item 14 

6

Form 4.2-5 Item 14 

Difference 
7

Item 4 – Item 1 

8

Item 2 – Item 5 

9

Item 6 – Item 3 

Difference  

(as % of pre-developed) 

10

Item 7 / Item 1 

11

Item 8 / Item 2 

12

Item 9 / Item 3 

□ ~ 
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Form 4.2-3  HCOC Assessment for Runoff Volume (DA 1) 
Weighted Curve Number 

Determination for: 

Pre-developed DA 

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

1a Land Cover type  

 

 

 

 

 

Brush 

                                          

2a Hydrologic Soil Group (HSG)                                            

3a DMA Area, ft2 sum of areas of 

DMA should equal area of DA 
                                           

4a Curve Number (CN) use Items 

1 and 2 to select the appropriate CN 

from Appendix C-2 of the TGD for 

WQMP 

                                           

Weighted Curve Number 

Determination for: 

Post-developed DA 

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

1b Land Cover type                                  

2b Hydrologic Soil Group (HSG)                                  

3b DMA Area, ft2 sum of areas of 

DMA should equal area of DA 
                                      

4b Curve Number (CN) use Items 

5 and 6 to select the appropriate CN 

from Appendix C-2 of the TGD for 

WQMP 

                                 

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

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

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

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

11 Precipitation for 2 yr, 24 hr storm (in):   
   Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

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

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

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

 

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

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

form below) 

Variables 

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

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

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

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

Item 5 for pre-developed condition 

                                      

2 
Change in elevation (ft) 

                                      

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

                                       

4 
Land cover 

                                      

5 
Initial DMA Time of Concentration 

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

                                      

6 
Length of conveyance from DMA 

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

site outlet 

                                      

7 
Cross-sectional area of channel (ft2) 

                                      

8 
Wetted perimeter of channel (ft) 

                                      

9 
Manning’s roughness of channel (n) 

                                      

10 
Channel flow velocity (ft/sec)   

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

* (Item 3)^0.5 

                                      

11 
Travel time to outlet (min)  

Tt = Item 6 / (Item 10 * 60) 

                                      

12 
Total time of concentration (min) 

Tc = Item 5 + Item 11 

                                      

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

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

 

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

Compute peak runoff for pre- and post-developed conditions

Variables 

Pre-developed DA to Project 

Outlet (Use additional forms if 

more than 3 DMA) 

Post-developed DA to Project 

Outlet (Use additional forms if 

more than 3 DMA) 

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

1 
Rainfall Intensity for storm duration equal to time of concentration 

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

2 
Drainage Area of each DMA (Acres)  

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

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

3 
Ratio of pervious area to total area 

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

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

4 
Pervious area infiltration rate (in/hr)  

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

for WQMP 

5 
Maximum loss rate (in/hr)   

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

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

6 
Peak Flow from DMA (cfs)   

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

7 
Time of concentration adjustment factor for other DMA to 

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

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

DMA A
 

n/a n/a 

DMA B n/a n/a 

DMA C
 

n/a n/a 

8 
Pre-developed Qp at Tc for DMA A:    Qp = 

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

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

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

Item 5DMAC)* Item 7DMAA/3] 

9 
Pre-developed Qp at Tc for DMA B:    Qp = 

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

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

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

Item 5DMAC)* Item 7DMAB/3] 

10 
Pre-developed Qp at Tc for DMA C:    Qp = 

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

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

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

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

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

11 
 Post-developed Qp at Tc for DMA A:   Same 

as Item 8 for post-developed values 

12 
 Post-developed Qp at Tc for DMA B: 

0Same as Item 9 for post-developed values 

13 
Post-developed Qp at Tc for DMA C:  Same 

as Item 10 for post-developed values 

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

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

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

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

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

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

▪ Retention and Infiltration (Form 4.3-3)  

▪ Harvested and Use (Form 4.3-4) or  

▪ Biotreatment (Form 4.3-5).  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Refer to Section 5.3.2.1 of the TGD for WQMP  

If Yes, Provide basis: (attach) 

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

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

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

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

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

would result in significantly increased risks of geotechnical hazards. 

If Yes, Provide basis: (attach) 

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

If Yes, Provide basis: (attach) 

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

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

If Yes, Provide basis: (attach) 

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

soil amendments)?                                                                                                                                                                            Yes  No  

If Yes, Provide basis: (attach) 

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

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

See Section 3.5 of the TGD for WQMP and WAP 

If Yes, Provide basis: (attach) 

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

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

below. 

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

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

If no, then proceed to Item 9, below. 

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

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

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

□ [8J 

□ [8J 

□ [8J 

□ [8J 

□ [8J 

□ [8J 

□ [8J 

□ [8J 
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4.3.1 Site Design Hydrologic Source Control BMP 

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

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

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

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

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

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

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

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

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

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

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

routing runoff from impervious to pervious areas), excluding 

impervious areas planned for routing to on-lot infiltration 

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

proceed to Item 6 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        
(Use additional forms 

for more BMPs) 

2 
Total impervious area draining to pervious area (ft2)                   

3 
Ratio of pervious area receiving runoff to impervious area                   

4 
Retention volume achieved from impervious area 

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

of 0.5 inches of runoff 

                  

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

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

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

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

proceed to Item 14 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        
(Use additional forms 

for more BMPs) 

7 
Ponding surface area (ft2)                   

8 
Ponding depth (ft)                   

9 
Surface area of amended soil/gravel (ft2)                   

10 
Average depth of amended soil/gravel (ft)                   

11 
Average porosity of amended soil/gravel

                   

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

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

                  

13 
Runoff volume retention from on-lot infiltration (ft3):  0      Vretention =Sum of Item 12 for all BMPs 

□ ~ 

..................................................... -·················~···············~·················· 

□ ~ 
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Form 4.3-2 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 

□ ~ 

□ [81 

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

□ 
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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):  8,932   Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 

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

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

WQMP) -  Use additional forms for more BMPs 

DA 1  DMA A 

BMP Type 

Infiltration basin 

DA 1  DMA B 

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 

7.0 

3 
Infiltration safety factor  See TGD Section 5.4.2 and Appendix D           3.00 

4 
Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3      2.33 

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 

5 

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

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

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

the TGD for WQMP 

2,244 

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 

 0 

12 
Gravel porosity 0 

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 

9,396 

16 
Total Retention Volume from LID Infiltration BMPs:  9,396   (Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17
 Fraction of DCV achieved with infiltration BMP: 105%   Retention% = Item 16 / Form 4.2-1 Item 7

18 
Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes   No 

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

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

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

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

................................................................................................................. 
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4.3.3 Harvest and Use BMP 

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

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

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

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

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

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

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

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

 

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

Remaining LID DCV not met by site design HSC or infiltration BMP (ft3):  0   

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

BMP Type(s)  Compute runoff volume retention from proposed 

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

WQMP) -  Use additional forms for more BMPs 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type         

(Use additional forms 

for more BMPs) 

2 
Describe cistern or runoff detention facility 

                  

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

cistern
 

                  

4 
Landscaped area planned for use of harvested stormwater 

(ft2)  

                  

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

Use local values, typical ~ 0.1 in/day 

                  

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

                  

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

                  

8
Retention Volume (ft3) 

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

                  

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

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

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

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

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

~----------------------------------------------------------------------------------------------------------
□ □ 
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4.3.4 Biotreatment BMP 

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

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

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

WQMP). 

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

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

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

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

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

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

Remaining LID DCV not met by site design HSC, 

infiltration, or harvest and use BMP for potential 

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

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

List pollutants of concern   Copy from Form 2.3-1. 

Sediment, Trash/Debris, Pesticide/Herbicide  

2 
Biotreatment BMP Selected  

(Select biotreatment BMP(s) 

necessary to ensure all pollutants of 

concern are addressed through Unit 

Operations and Processes, described 

in Table 5-5 of the TGD for WQMP) 

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

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

 Bioretention with underdrain 

 Planter box with underdrain 

 Constructed wetlands 

Wet extended detention 

 Dry extended detention 

 Vegetated swale 

Vegetated filter strip 

 Proprietary biotreatment 

3 
Volume biotreated in volume based 

biotreatment BMP (ft3):   Form 4.3-

6 Item 15 + Form 4.3-7 Item 13 

4 
Compute remaining LID DCV with 

implementation of volume based biotreatment 

BMP (ft3):          Item 1 – Item 3 

5 
Remaining fraction of LID DCV for 

sizing flow based biotreatment BMP: 

%  Item 4  / Item 1 

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

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

7 
Metrics for MEP determination: 

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

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

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

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

□ 
□ □ 
□ □ 
□ □ 
□ 

~-··············································································································· 

□ 
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Form 4.3-6 Volume Based Biotreatment (DA 1) –  

Bioretention and Planter Boxes with Underdrains 

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

comparable BMP) 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type         

(Use additional forms 

for more BMPs) 

1 
Pollutants addressed with BMP    List all pollutant of concern that 

will be effectively reduced through specific Unit Operations and 

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

                  

2 
Amended soil infiltration rate Typical ~ 5.0

                   

3 
Amended soil infiltration safety factor Typical ~ 2.0 

                  

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

Item 3 

                  

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

                  

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

for reference to BMP design details 

                  

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

Item 6 

                  

8 
Amended soil surface area (ft2) 

                  

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

reference to BMP design details 

                  

10 
Amended soil porosity, n 

                  

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

to BMP design details 

                  

12 
Gravel porosity, n 

                  

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

                  

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

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

                  

15 
Total biotreated  volume from bioretention and/or planter box  with underdrains BMP:  0   

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

Constructed Wetlands and Extended Detention 

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

or other comparable proprietary BMP. If BMP includes multiple modules  

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

and pollutants treated in each module. 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

(Use additional forms 

 for more BMPs) 

Forebay Basin Forebay Basin 

1 
Pollutants addressed with BMP forebay and basin 

List all pollutant of concern that will be effectively reduced through 

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

for WQMP
 

                        

2 
Bottom width (ft) 

                        

3 
Bottom length (ft) 

                        

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

                        

5 
Side slope (ft/ft)   

                        

6 
Depth of storage (ft)  

                        

7 
Water surface area (ft2)  

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

                        

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

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

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

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

                        

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

            

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

            

11 
Duration of design storm event (hrs)

             

12 
Biotreated Volume (ft3)  

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

            

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

                  

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): 8,932   Copy Item 7 in Form 4.2-1 

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

3 
On-site retention with LID infiltration BMP (ft3): 9,396    Copy Item 16 in Form 4.3-3 

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

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

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

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

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

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

address all pollutants of concern for the remaining LID DCV:  Yes  No
If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

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

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

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

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

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

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

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

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

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

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

regional watershed

~ □ 

□ □ 

□ □ 

□ 

□ 
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4.3.6 Hydromodification Control BMP 

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

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

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

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

additional details on selection and evaluation of hydromodification control BMP. 

 

 

  

Form 4.3-10 Hydromodification Control BMPs (DA 1) 

1 
Volume reduction needed for HCOC 

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

 

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

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

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

of LID DCV toward achieving HCOC volume reduction
 

3 
Remaining volume for HCOC 

volume capture (ft3):   Item 1 – Item 2 

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

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

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

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

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

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

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

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

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

or off-site retention BMP   Underground Detention/Infiltration system provided. 
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    Underground Detention/Infiltration system provided. 

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   

-

I 

I 

□ 
□ □ 

□ 

□ 

□ 
□ □ 

□ 

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

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

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

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

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

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

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

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

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

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

receiving waters; 

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

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

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

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

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

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

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

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

be attached to the WQMP.  

Form 5-1 BMP Inspection and Maintenance 

(use additional forms as necessary) 

BMP 
Reponsible 

Party(s) 

Inspection/ Maintenance 

Activities Required 

Minimum Frequency 

of Activities 

N1 

Education of 

Property Owners 

and Employees 

Property 

Owner 

Practical informational materials will be 

provided by owner to employees regarding 

practices that contribute to protection of storm 

water quality. Property owner will provide these 

materials through an education program. This 

program must be maintained, enforced, and 

updated periodically by the owner. Educational 

materials will be made available to the 

employees at all times, and that owners will be 

trained at the time of occupancy. 

Beginning of 

occupancy, 

annually thereafter 

or when new 

materials beacome 

available 

N2 

Activity 

Restrictions 

Property 

Owner 

Pesticides to be applied by licensed applicator. 

Car washing and car maintenance onsite are not 

allowed. Restrictions information shall be given 

immediately after obtaining building occupancy. 

Restriction information materials shall be 

distributed every six months to every tenants 

and occupants to prevent pollutant loading 

onsite runoff. 

Every six months 

N3 

Landscape 

Management 

BMP’s 

Property 

Owner 

Landscape planning should couple consideration 

of land suitability for urban uses. Landscaping 

shall correlate to the climate, soils, related 

natural resources and existing vegetation of the 

site, as well as the type of development. 

Landscape operation and maintenance shall 

Every six months 
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commence immediately after obtaining building 

occupancy. 

N4 

BMP Maintenance 
Property 

Owner 

The Owner/tenant/occupant will coordinate the 

inspection and maintanance of all BMP's in a 

quarterly basis. Inspection and maintenance 

begins immediately after obtaining building 

occupancy 

Quarterly basis 

N10 

Uniform Fire 

Code 

Implementation 

Property 

Owner 

Complies with Local Fire Code Ordinance. 

Inspection and maintenance commences 

immediately after obtaining building occupancy. 

Continuously 

N11 

Litter/Debris Control 

Program 

Property 

Owner 

 Site inspection and cleaning of debris and litters 

shall be performed by the owner at the 

beginning and ending of rainy season. 

Weekly pickup 

and as necessary 

N12 

Employee 

Training 

Property 

Owner 

Every new employee will be given orientation 

and training regarding general and good 

housekeeping practices at the start of 

employment. Existing employees will be 

required to attend orientation every four 

months and/or at the start of the policy. Copies 

of the training or orientation attendance will be 

retained for five years.  

Every 4 mos 

N14 

Catch Basin 

Inspection 

Program 

Property 

Owner 

Catch basin for the underground infiltration 

system shall be inspected and cleaned twice a 

year in the late summer or early fall and at the 

beginning of rainy season. Remove accumulated 

trash and debris if there are any. The 

owner/tenant will coordinate the inspection 

and cleaning of catch basin and infiltration 

basin. Commence this activity immediately 

after obtaining building occupancy  

Twice a year, 

beginning and 

end of rainy 

season. 

N15 

Vacuum 

Sweeping of 

Private Streets 

and Parking Lots 

Property 

Owner 

Parking lots must be vacuum swept at least four 

times annually (quarterly basis), prior to the 

storm season and in the late summer or early 

fall, to reduce the amount of sediment, garden 

waste, and trash entering the storm drain 

system. Sweeping of parking lots shall 

commence immediately after obtaining 

building occupancy. Inspection of the parking 

lots and drive aisles shall be done at least in a 

monthly basis 
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monthly basis and remove trash, debris and 

immediately as it becomes necessary 

S1 

Provide storm 

drain system 

stenciling and 

signage 

Property 

Owner 

Stencil "No Dumping, Drains to River". Stencil 

shall be blue on a white background with 

leterring 2-1/2” in height or catch basin marker, 

circular or rectangular, at least 4” in height or 

diameter, maybe used. 

   Annually or as 

necessary 

S3 

Design and 

Construct trash 

and waste 

storage areas 

Property 

Owner 

Trash containers (Dumpster) areas shall have 

drainage from the adjoining roof and 

pavements diverted around the areas. 

Dumpsters shall be leak proof and have 

attached workable covers. Maintenance include 

implementation of trash management and litter 

control procedures aimed at reducing pollution 

of stormwater. This procedure include regularly 

scheduled litter patrol, emptying of trash 

receptacles in common areas. Provide self 

inspection at least 4 times annually. This 

measure will commence immediately after 

obtaining building occupancy. 

4 times annually 

S4 

Use efficient 

irrigation systems 

& landscape 

design, water 

conservation, 

smart controllers 

and source control 

Property 

Owner 

Irrigation methods should be utilized to 

minimize runoff of excess irrigation water 

across impervious surfaces and into the 

stormwater conveyance system. Such method 

include employing rain-triggered shutoff 

devices to eliminate or reduce irrigation during 

and after precipitation. Water conservation 

devices such as programmable irrigation timers 

and soils sensors will be considered. Provide self 

inspection at least 4 times annually. This 

measure will commence immediately after 

installation of landscaping and obtaining of 

building occupancy. 

4 times annually 

S5 

Landscape areas 

at a minimum of 

1-2” below top of 

curb, sidewalk, 

or pavement 

Property 

Owner Landscape areas are approximately 1.5" below 

top of walkway, top of curb or pavement. 

Beginning of 

landscape 

construction and 

yearly inspection 

thereafter 
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TC-11 

Underground 

Infiltration 

Basin 

(Stormtech) 

Property 

Owner 

Maintenance is accomplished with the Jetvac 

process. The Jetvac process utilizes a high 

pressure mater nozzle to propel itself down the 

isolator row while scouring and suspending 

sediments mimicking the raking process. As the 

nozzle is retrieved, the captured pollutants such 

as sediments, etc., are flushed back into the 

manhole for vacuuming. 

Quarterly, before 

and after each 

storm event, and 

as necessary 
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Section 6 WQMP Attachments 

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

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

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

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

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

accurately. 

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

6.4 Other Supporting Documentation 
▪ BMP Educational Materials

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

▪ Project location

▪ Site boundary

▪ Land uses and land covers, as applicable

▪ Suitability/feasibility constraints

▪ Structural Source Control BMP locations

▪ Site Design Hydrologic Source Control BMP locations

▪ LID BMP details

▪ Drainage delineations and flow information

▪ Drainage connections
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SECTION 6.1 

Site Plan and Drainage Plan 
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SECTION 6.2 

Electronic Data Submittal 

(At Final Acceptance) 
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SECTION 6.3 

POST CONSTRUCTION 

•Memorandum of Agreement

TO BE INCLUDED AT FINAL WQMP SUBMITTAL
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SECTION 6.4 

• Supporting Documents 

• Educational Materials 

• BMP Facts 
 

 
 



DESIGN SUPPORTING 

DOCUMENTS 
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NOAA Atlas 14, Volume 6, Version 2

Location name:
Bloomington, California, USA*


Latitude:
34.0698°,
Longitude:
-117.4014°

Elevation:
1105.81 ft**

* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

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

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.111
(0.092‑0.134)

0.144
(0.120‑0.174)

0.188
(0.156‑0.229)

0.225
(0.185‑0.276)

0.276
(0.219‑0.350)

0.316
(0.246‑0.411)

0.358
(0.272‑0.477)

0.403
(0.297‑0.553)

0.467
(0.329‑0.668)

0.518
(0.353‑0.768)

10-min 0.159
(0.132‑0.192)

0.206
(0.171‑0.250)

0.269
(0.223‑0.328)

0.322
(0.265‑0.395)

0.395
(0.314‑0.502)

0.453
(0.353‑0.589)

0.514
(0.390‑0.684)

0.578
(0.426‑0.793)

0.669
(0.472‑0.957)

0.742
(0.506‑1.10)

15-min 0.192
(0.160‑0.233)

0.249
(0.207‑0.302)

0.325
(0.270‑0.396)

0.389
(0.320‑0.478)

0.478
(0.380‑0.607)

0.548
(0.426‑0.712)

0.621
(0.471‑0.828)

0.699
(0.515‑0.959)

0.809
(0.571‑1.16)

0.898
(0.612‑1.33)

30-min 0.286
(0.238‑0.347)

0.371
(0.309‑0.451)

0.485
(0.403‑0.591)

0.581
(0.478‑0.713)

0.713
(0.567‑0.906)

0.818
(0.636‑1.06)

0.927
(0.703‑1.24)

1.04
(0.769‑1.43)

1.21
(0.852‑1.73)

1.34
(0.912‑1.99)

60-min 0.418
(0.348‑0.506)

0.542
(0.451‑0.658)

0.708
(0.588‑0.862)

0.847
(0.697‑1.04)

1.04
(0.827‑1.32)

1.19
(0.928‑1.55)

1.35
(1.03‑1.80)

1.52
(1.12‑2.09)

1.76
(1.24‑2.52)

1.95
(1.33‑2.90)

2-hr 0.613
(0.511‑0.744)

0.789
(0.656‑0.957)

1.02
(0.846‑1.24)

1.21
(0.996‑1.49)

1.47
(1.17‑1.87)

1.68
(1.30‑2.18)

1.89
(1.43‑2.51)

2.11
(1.55‑2.89)

2.42
(1.71‑3.46)

2.66
(1.81‑3.95)

3-hr 0.767
(0.639‑0.930)

0.983
(0.818‑1.19)

1.27
(1.05‑1.54)

1.50
(1.23‑1.84)

1.82
(1.44‑2.31)

2.06
(1.60‑2.68)

2.31
(1.76‑3.08)

2.58
(1.90‑3.53)

2.94
(2.08‑4.21)

3.23
(2.20‑4.79)

6-hr 1.09
(0.905‑1.32)

1.39
(1.16‑1.69)

1.79
(1.49‑2.18)

2.12
(1.74‑2.60)

2.55
(2.03‑3.25)

2.89
(2.25‑3.75)

3.23
(2.45‑4.30)

3.58
(2.64‑4.91)

4.06
(2.87‑5.81)

4.44
(3.02‑6.58)

12-hr 1.45
(1.21‑1.76)

1.87
(1.55‑2.27)

2.40
(2.00‑2.93)

2.84
(2.34‑3.49)

3.42
(2.72‑4.35)

3.86
(3.01‑5.02)

4.31
(3.27‑5.74)

4.76
(3.51‑6.53)

5.38
(3.80‑7.70)

5.86
(3.99‑8.69)

24-hr 1.94
(1.72‑2.23)

2.52
(2.23‑2.91)

3.28
(2.89‑3.79)

3.88
(3.40‑4.53)

4.69
(3.97‑5.65)

5.30
(4.40‑6.52)

5.92
(4.79‑7.45)

6.54
(5.16‑8.47)

7.38
(5.58‑9.95)

8.03
(5.87‑11.2)

2-day 2.36
(2.09‑2.72)

3.13
(2.76‑3.61)

4.12
(3.63‑4.77)

4.93
(4.31‑5.75)

6.01
(5.09‑7.25)

6.84
(5.68‑8.42)

7.69
(6.23‑9.68)

8.55
(6.74‑11.1)

9.72
(7.35‑13.1)

10.6
(7.78‑14.8)

3-day 2.52
(2.23‑2.91)

3.40
(3.01‑3.93)

4.55
(4.01‑5.26)

5.49
(4.80‑6.40)

6.77
(5.73‑8.15)

7.76
(6.43‑9.54)

8.77
(7.10‑11.0)

9.81
(7.73‑12.7)

11.2
(8.51‑15.2)

12.4
(9.04‑17.2)

4-day 2.71
(2.40‑3.12)

3.69
(3.26‑4.26)

4.98
(4.39‑5.76)

6.03
(5.28‑7.04)

7.49
(6.34‑9.02)

8.62
(7.15‑10.6)

9.77
(7.92‑12.3)

11.0
(8.65‑14.2)

12.6
(9.56‑17.0)

13.9
(10.2‑19.4)

7-day 3.10
(2.74‑3.57)

4.26
(3.77‑4.92)

5.80
(5.12‑6.71)

7.07
(6.19‑8.25)

8.82
(7.47‑10.6)

10.2
(8.45‑12.5)

11.6
(9.40‑14.6)

13.1
(10.3‑16.9)

15.1
(11.4‑20.4)

16.7
(12.3‑23.4)

10-day 3.36
(2.98‑3.88)

4.66
(4.12‑5.38)

6.37
(5.62‑7.38)

7.79
(6.82‑9.09)

9.76
(8.26‑11.8)

11.3
(9.37‑13.9)

12.9
(10.4‑16.2)

14.6
(11.5‑18.9)

16.9
(12.8‑22.8)

18.8
(13.7‑26.2)

20-day 4.07
(3.60‑4.69)

5.68
(5.02‑6.56)

7.84
(6.91‑9.07)

9.64
(8.43‑11.2)

12.1
(10.3‑14.6)

14.1
(11.7‑17.4)

16.2
(13.1‑20.4)

18.4
(14.5‑23.8)

21.5
(16.3‑29.0)

24.0
(17.6‑33.5)

30-day 4.82
(4.26‑5.55)

6.72
(5.95‑7.76)

9.29
(8.19‑10.7)

11.4
(10.0‑13.3)

14.5
(12.3‑17.4)

16.9
(14.0‑20.8)

19.4
(15.7‑24.5)

22.1
(17.5‑28.7)

26.0
(19.7‑35.1)

29.2
(21.3‑40.7)

45-day 5.75
(5.09‑6.63)

7.97
(7.05‑9.20)

11.0
(9.68‑12.7)

13.5
(11.8‑15.8)

17.1
(14.5‑20.6)

20.0
(16.6‑24.6)

23.0
(18.7‑29.0)

26.3
(20.8‑34.1)

31.1
(23.5‑41.9)

34.9
(25.6‑48.8)

60-day 6.73
(5.96‑7.76)

9.23
(8.16‑10.7)

12.6
(11.1‑14.6)

15.5
(13.6‑18.1)

19.6
(16.6‑23.6)

22.9
(19.0‑28.2)

26.4
(21.4‑33.3)

30.3
(23.9‑39.2)

35.8
(27.1‑48.3)

40.4
(29.5‑56.3)

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

Back to Top
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Worksheet H: Factor of Safety and Design Infiltration Rate Worksheet 

Factor Category Factor Description 

Assigned 

Weight (w) 

Factor 

Value (v) 

Product (p) 

p = w x v 

A 
Suitability 

Assessment 

Soil assessment methods 0.25 1.0 0.25 

Predominant soil texture 0.25 1.0 0.25 

Site soil variability 0.25 1.0 0.25 

Depth to groundwater / impervious 

layer 
0.25 1.0 0.25 

Suitability Assessment Safety Factor, SA = p 1.0 

B Design 

Tributary area size 0.25 2.0 0.50 

Level of pretreatment/ expected 

sediment loads 
0.25 2.0 0.50 

Redundancy 0.25 2.0 0.50 

Compaction during construction 0.25 2.0 0.50 

Design Safety Factor, SB = p 2.00 

Combined Safety Factor, STOT= SA + SB 3.0 

Measured Infiltration Rate, inch/hr, KM 

(corrected for test-specific bias) 
7.0”/hr. 

Design Infiltration Rate, in/hr, KDESIGN = STOT  / KM 2.33”/hr 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

Infiltration Testing Report attached 

Drawdown = 60” / 2.33 = 26 hrs. < 48 hrs. ok 

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum 

combined adjustment factor shall not exceed 9.0. 



User Inputs

Chamber Model: MC-4500

Outlet Control Structure: No

Project Name: Valley Hotel

Engineer: Henry Poquiz

Project Location: California

Measurement Type: Imperial

Required Storage Volume: 8932 cubic ft.

Stone Porosity: 40%

Stone Foundation Depth: 9 in.

Stone Above Chambers: 12 in.

Average Cover Over Chambers: 24 in.

Design Constraint Dimensions: (60 ft. x 80 ft.)

Results

System Volume and Bed Size

Installed Storage Volume: 9396.35 cubic ft.

Storage Volume Per Chamber: 106.50 cubic ft.

Number Of Chambers Required: 50

Number Of End Caps Required: 6

Chamber Rows: 3

Maximum Length: 80.02 ft.

Maximum Width: 28.50 ft.

Approx. Bed Size Required: 2244.13 square ft.

System Components

Amount Of Stone Required: 355.03 cubic yards

Volume Of Excavation (Not Including 
Fill): 

561.03 cubic yards

Total Non-woven Geotextile Required:793.78 square yards

Woven Geotextile Required (excluding 
Isolator Row):

42.47 square yards

Woven Geotextile Required (Isolator 
Row):

172.41 square yards

Total Woven Geotextile Required: 214.88 square yards

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR 
STONE WITH AN AASHTO M43 DESIGNA TJON BETWEEN #3 AND #4 

CHAMBERS SHALL MEET ASTM F2418 "STANDARD 
SPECIFICATION FOR POLYPROPELENE (PP) CORRUGATED 

WALL STORMWA TER COLLECTION CHAMBERS". 

PERIMETER STONE 

EXCAVATION WALL 
(CAN BE SLOPED 

OR VERTICAL) 

SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING 
lliE REQUIRED BEARING CAPACITY OF SOILS 

9" 
(230 mm)MIN 

GRANULAR WELL-GRADED SOIUAGGREGATE MIXTURES, <35% 
FINES. COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR 
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS 

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787 
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC 
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" 

24" 
(600 mm) MIN' 

12" (300 mm) MIN 

60' 
(1525mm) 

7.0' 
(2 1 m) 
MAX 

100· (2540 mm) 

l DEPTH OF STONE TO BE DETERMINED 
BY srrE DESIGN ENGINEER 9" (230 mm) MIN 

12· (300 mm) TYP 

'MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm) 



Advanced Drainage Systems, Inc.

IMPORTANT - NOTES FOR THE BIDDING AND INSTALLATION OF MC-4500 CHAMBER SYSTEM
1. STORMTECH MC-4500 CHAMBERS SHALL NOT BE INSTALLED UNTIL THE MANUFACTURER'S REPRESENTATIVE HAS COMPLETED A

PRE-CONSTRUCTION MEETING WITH THE INSTALLERS.

2. STORMTECH MC-4500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".

3. CHAMBERS ARE NOT TO BE BACKFILLED WITH A DOZER OR EXCAVATOR SITUATED OVER THE CHAMBERS.
STORMTECH RECOMMENDS 3 BACKFILL METHODS:
· STONESHOOTER LOCATED OFF THE CHAMBER BED.
· BACKFILL AS ROWS ARE BUILT USING AN EXCAVATOR ON THE FOUNDATION STONE OR SUBGRADE.
· BACKFILL FROM OUTSIDE THE EXCAVATION USING A LONG BOOM HOE OR EXCAVATOR.

4. THE FOUNDATION STONE SHALL BE LEVELED AND COMPACTED PRIOR TO PLACING CHAMBERS.

5. JOINTS BETWEEN CHAMBERS SHALL BE PROPERLY SEATED PRIOR TO PLACING STONE.

6. MAINTAIN MINIMUM 9" (230 mm) SPACING BETWEEN THE CHAMBER ROWS.

7. INLET AND OUTLET MANIFOLDS MUST BE INSERTED A MINIMUM OF 12" (300 mm) INTO CHAMBER END CAPS.

8. EMBEDMENT STONE SURROUNDING CHAMBERS MUST BE A CLEAN, CRUSHED, ANGULAR STONE MEETING THE AASHTO M43 DESIGNATION OF #3
OR #4.

9. STONE SHALL BE BROUGHT UP EVENLY AROUND CHAMBERS SO AS NOT TO DISTORT THE CHAMBER SHAPE. STONE DEPTHS SHOULD NEVER
DIFFER BY MORE THAN 12" (300 mm) BETWEEN ADJACENT CHAMBER ROWS.

10. STONE MUST BE PLACED ON THE TOP CENTER OF THE CHAMBER TO ANCHOR THE CHAMBERS IN PLACE AND PRESERVE ROW SPACING.

11. THE CONTRACTOR MUST REPORT ANY DISCREPANCIES WITH CHAMBER FOUNDATION MATERIAL BEARING CAPACITIES TO THE SITE DESIGN
ENGINEER.

12. ADS RECOMMENDS THE USE OF "FLEXSTORM CATCH IT" INSERTS DURING CONSTRUCTION FOR ALL INLETS TO PROTECT THE SUBSURFACE
STORMWATER MANAGEMENT SYSTEM FROM CONSTRUCTION SITE RUNOFF.

NOTES FOR CONSTRUCTION EQUIPMENT
1. STORMTECH MC-4500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".

2. THE USE OF EQUIPMENT OVER MC-4500 CHAMBERS IS LIMITED:
· NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS.
· NO RUBBER TIRED LOADER, DUMP TRUCK, OR EXCAVATORS ARE ALLOWED UNTIL PROPER FILL DEPTHS ARE REACHED IN ACCORDANCE

WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".
· WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".

3. FULL 36" (900 mm) OF STABILIZED COVER MATERIALS OVER THE CHAMBERS IS REQUIRED FOR DUMP TRUCK TRAVEL OR DUMPING.

USE OF A DOZER TO PUSH EMBEDMENT STONE BETWEEN THE ROWS OF CHAMBERS MAY CAUSE DAMAGE TO CHAMBERS AND IS NOT AN ACCEPTABLE
BACKFILL METHOD. ANY CHAMBERS DAMAGED BY USING THE "DUMP AND PUSH" METHOD ARE NOT COVERED UNDER THE STORMTECH STANDARD
WARRANTY.

CONTACT STORMTECH AT 1-888-892-2694 WITH ANY QUESTIONS ON INSTALLATION REQUIREMENTS OR WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT.

MC-4500 STORMTECH CHAMBER SPECIFICATIONS
1. CHAMBERS SHALL BE STORMTECH MC-4500.

2. CHAMBERS SHALL BE ARCH-SHAPED AND SHALL BE MANUFACTURED FROM VIRGIN, IMPACT-MODIFIED POLYPROPYLENE
COPOLYMERS.

3. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418-16a, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP)
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 60x101.

4. CHAMBER ROWS SHALL PROVIDE CONTINUOUS, UNOBSTRUCTED INTERNAL SPACE WITH NO INTERNAL SUPPORTS THAT WOULD
IMPEDE FLOW OR LIMIT ACCESS FOR INSPECTION.

5. THE STRUCTURAL DESIGN OF THE CHAMBERS, THE STRUCTURAL BACKFILL, AND THE INSTALLATION REQUIREMENTS SHALL ENSURE
THAT THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, SECTION 12.12, ARE MET FOR: 1)
LONG-DURATION DEAD LOADS AND 2) SHORT-DURATION LIVE LOADS, BASED ON THE AASHTO DESIGN TRUCK WITH CONSIDERATION
FOR IMPACT AND MULTIPLE VEHICLE PRESENCES.

6. CHAMBERS SHALL BE DESIGNED, TESTED AND ALLOWABLE LOAD CONFIGURATIONS DETERMINED IN ACCORDANCE WITH ASTM F2787,
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
LOAD CONFIGURATIONS SHALL INCLUDE: 1) INSTANTANEOUS (<1 MIN) AASHTO DESIGN TRUCK LIVE LOAD ON MINIMUM COVER 2)
MAXIMUM PERMANENT (75-YR) COVER LOAD AND 3) ALLOWABLE COVER WITH PARKED (1-WEEK)  AASHTO DESIGN TRUCK.

7. REQUIREMENTS FOR HANDLING AND INSTALLATION:
· TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING

STACKING LUGS.
· TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS

THAN 3”.
· TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT AS DEFINED IN

SECTION 6.2.8 OF ASTM F2418 SHALL BE GREATER THAN OR EQUAL TO 500 LBS/IN/IN. AND b) TO RESIST CHAMBER DEFORMATION
DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM
REFLECTIVE GOLD OR YELLOW COLORS.

8. ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. UPON REQUEST BY THE SITE DESIGN
ENGINEER OR OWNER, THE CHAMBER MANUFACTURER SHALL SUBMIT A STRUCTURAL EVALUATION FOR APPROVAL BEFORE
DELIVERING CHAMBERS TO THE PROJECT SITE AS FOLLOWS:
· THE STRUCTURAL EVALUATION SHALL BE SEALED BY A REGISTERED PROFESSIONAL ENGINEER.
· THE STRUCTURAL EVALUATION SHALL DEMONSTRATE THAT THE SAFETY FACTORS ARE GREATER THAN OR EQUAL TO 1.95 FOR

DEAD LOAD AND 1.75 FOR LIVE LOAD, THE MINIMUM REQUIRED BY ASTM F2787 AND BY SECTIONS 3 AND 12.12 OF THE AASHTO
LRFD BRIDGE DESIGN SPECIFICATIONS FOR THERMOPLASTIC PIPE.

· THE TEST DERIVED CREEP MODULUS AS SPECIFIED IN ASTM F2418 SHALL BE USED FOR PERMANENT DEAD LOAD DESIGN
EXCEPT THAT IT SHALL BE THE 75-YEAR MODULUS USED FOR DESIGN.

9. CHAMBERS AND END CAPS SHALL BE PRODUCED AT AN ISO 9001 CERTIFIED MANUFACTURING FACILITY.

©2013 ADS, INC.

PROJECT INFORMATION

ADS SALES REP

PROJECT NO.

ENGINEERED PRODUCT
MANAGER

VALLEY HOTEL
RIALTO, CA

SiteASSIST. 
FOR STORMTECH 
INSTRUCTIONS, 
DOWNLOAD THE 

INSTALLATION APP 
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NOTES
• MANIFOLD SIZE TO BE DETERMINED BY SITE DESIGN ENGINEER. SEE TECH NOTE #6.32 FOR MANIFOLD SIZING GUIDANCE.
• DUE TO THE ADAPTATION OF THIS CHAMBER SYSTEM TO SPECIFIC SITE AND DESIGN CONSTRAINTS, IT MAY BE NECESSARY TO CUT AND COUPLE ADDITIONAL PIPE TO STANDARD MANIFOLD
COMPONENTS IN THE FIELD.
• THE SITE DESIGN ENGINEER MUST REVIEW ELEVATIONS AND IF NECESSARY ADJUST GRADING TO ENSURE THE CHAMBER COVER REQUIREMENTS ARE MET.
• THIS CHAMBER SYSTEM WAS DESIGNED WITHOUT SITE-SPECIFIC INFORMATION ON SOIL CONDITIONS OR BEARING CAPACITY. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR
DETERMINING
THE SUITABILITY OF THE SOIL AND PROVIDING THE BEARING CAPACITY OF THE INSITU SOILS. THE BASE STONE DEPTH MAY BE INCREASED OR DECREASED ONCE THIS INFORMATION IS
PROVIDED.
• NOT FOR CONSTRUCTION: THIS LAYOUT IS FOR DIMENSIONAL PURPOSES ONLY TO PROVE CONCEPT & THE REQUIRED STORAGE VOLUME CAN BE ACHIEVED ON SITE.

CONCEPTUAL ELEVATIONS
MAXIMUM ALLOWABLE GRADE (TOP OF PAVEMENT/UNPAVED): 12.75
MINIMUM ALLOWABLE GRADE (UNPAVED WITH TRAFFIC): 8.25
MINIMUM ALLOWABLE GRADE (UNPAVED NO TRAFFIC): 7.75
MINIMUM ALLOWABLE GRADE (TOP OF RIGID CONCRETE PAVEMENT): 7.75
MINIMUM ALLOWABLE GRADE (BASE OF FLEXIBLE PAVEMENT): 7.75
TOP OF STONE: 6.75
TOP OF MC-4500 CHAMBER: 5.75
24" ISOLATOR ROW PLUS INVERT: 0.94
18" x 18" BOTTOM MANIFOLD INVERT: 0.91
BOTTOM OF MC-4500 CHAMBER: 0.75
BOTTOM OF STONE: 0.00

PROPOSED LAYOUT
50 STORMTECH MC-4500 CHAMBERS
6 STORMTECH MC-4500 END CAPS

12 STONE ABOVE (in)
9 STONE BELOW (in)

40 STONE VOID

9397

INSTALLED SYSTEM VOLUME (CF)
(PERIMETER STONE INCLUDED)
(COVER STONE INCLUDED)
(BASE STONE INCLUDED)

2244 SYSTEM AREA (SF)
217.1 SYSTEM PERIMETER (ft)

*INVERT ABOVE BASE OF CHAMBER

MAX FLOWINVERT*DESCRIPTIONITEM ON
LAYOUTPART TYPE

1.97"18" BOTTOM PARTIAL CUT END CAP, PART#: MC4500IEPP18B / TYP OF ALL 18" BOTTOM
CONNECTIONSAPREFABRICATED END CAP

2.26"24" BOTTOM PARTIAL CUT END CAP, PART#: MC4500IEPP24B / TYP OF ALL 24" BOTTOM
CONNECTIONS AND ISOLATOR PLUS ROWSBPREFABRICATED END CAP

INSTALL FLAMP ON 24" ACCESS PIPE / PART#: MC450024RAMP (TYP 2 PLACES)CFLAMP
1.97"18" x 18" BOTTOM MANIFOLD, ADS N-12DMANIFOLD

11.0 CFS IN(DESIGN BY ENGINEER / PROVIDED BY OTHERS)ECONCRETE STRUCTURE
W/WEIR

ISOLATOR ROW PLUS
(SEE DETAIL)

PLACE MINIMUM 17.50' OF ADSPLUS175 WOVEN GEOTEXTILE OVER BEDDING
STONE AND UNDERNEATH CHAMBER FEET FOR SCOUR PROTECTION AT ALL
CHAMBER INLET ROWS

BED LIMITS

20
'

10
'

0

80.02'

28
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ACCEPTABLE FILL MATERIALS: STORMTECH MC-4500 CHAMBER SYSTEMS

PLEASE NOTE:
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE".
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR

COMPACTION REQUIREMENTS.
4. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

NOTES:
1. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418-16a, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 60x101
2. MC-4500 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
3. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH CONSIDERATION

FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.
4. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.
5. REQUIREMENTS FOR HANDLING AND INSTALLATION:

· TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS.
· TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS THAN 3”.
· TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT AS DEFINED IN SECTION 6.2.8 OF ASTM F2418 SHALL BE GREATER THAN OR EQUAL TO 500 LBS/IN/IN.

AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD OR YELLOW COLORS.

MATERIAL LOCATION DESCRIPTION AASHTO  MATERIAL
CLASSIFICATIONS COMPACTION / DENSITY REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS FROM THE TOP OF THE 'C'
LAYER TO THE BOTTOM OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE MAY BE PART OF THE 'D'
LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER ENGINEER'S PLANS.
CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS. N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS. PAVED
INSTALLATIONS MAY HAVE STRINGENT MATERIAL AND

PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C' STARTS FROM THE TOP OF THE
EMBEDMENT STONE ('B' LAYER) TO 24" (600 mm) ABOVE THE TOP OF THE
CHAMBER. NOTE THAT PAVEMENT SUBBASE MAY BE A PART OF THE 'C'
LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% FINES OR
PROCESSED AGGREGATE.

 MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF THIS
LAYER.

AASHTO M145¹
A-1, A-2-4, A-3

OR

AASHTO M43¹
3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89, 9, 10

BEGIN COMPACTIONS AFTER 24" (600 mm) OF MATERIAL OVER
THE CHAMBERS IS REACHED. COMPACT ADDITIONAL LAYERS IN
12" (300 mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR

WELL GRADED MATERIAL AND 95% RELATIVE DENSITY FOR
PROCESSED AGGREGATE MATERIALS.

B
EMBEDMENT STONE: FILL SURROUNDING THE CHAMBERS FROM THE
FOUNDATION STONE ('A' LAYER) TO THE 'C' LAYER ABOVE. CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹

3, 4

A
FOUNDATION STONE: FILL BELOW CHAMBERS FROM THE SUBGRADE UP TO
THE FOOT (BOTTOM) OF THE CHAMBER. CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹

3, 4 PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE.2,3

24"
(600 mm) MIN*

7.0'
(2.1 m)
MAX

12" (300 mm) MIN100" (2540 mm)

12" (300 mm) MIN

12" (300 mm) MIN 9"
(230 mm) MIN

D
C

B

A

*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED
INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,

INCREASE COVER TO 30" (750 mm).

60"
(1525 mm)

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN

PERIMETER STONE
(SEE NOTE 4)

EXCAVATION WALL
(CAN BE SLOPED OR VERTICAL)

MC-4500
END CAP SUBGRADE SOILS

(SEE NOTE 3)

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

NO COMPACTION REQUIRED.

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL
AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS
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INSPECTION & MAINTENANCE
STEP 1) INSPECT ISOLATOR ROW PLUS FOR SEDIMENT

A. INSPECTION PORTS (IF PRESENT)
A.1. REMOVE/OPEN LID ON NYLOPLAST INLINE DRAIN
A.2. REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED
A.3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT AND RECORD ON MAINTENANCE LOG
A.4. LOWER A CAMERA INTO ISOLATOR ROW PLUS FOR VISUAL INSPECTION OF SEDIMENT LEVELS (OPTIONAL)
A.5. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

B. ALL ISOLATOR PLUS ROWS
B.1. REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW PLUS
B.2. USING A FLASHLIGHT, INSPECT DOWN THE ISOLATOR ROW PLUS THROUGH OUTLET PIPE

i) MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A CONFINED SPACE ENTRY
ii) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE

B.3. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

STEP 2) CLEAN OUT ISOLATOR ROW PLUS USING THE JETVAC PROCESS
A. A FIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1 m) OR MORE IS PREFERRED
B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN
C. VACUUM STRUCTURE SUMP AS REQUIRED

STEP 3) REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS AND ACTIONS.

STEP 4) INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORMTECH SYSTEM.

NOTES
1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE INSPECTION INTERVAL BASED ON PREVIOUS

OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH WATER ELEVATIONS.

2. CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN INSPECTION SHOWS THAT MAINTENANCE IS NECESSARY.

CATCH BASIN
OR

MANHOLE

MC-4500 ISOLATOR ROW PLUS DETAIL
NTS

STORMTECH HIGHLY RECOMMENDS
FLEXSTORM INSERTS IN ANY UPSTREAM

STRUCTURES WITH OPEN GRATES

COVER PIPE CONNECTION TO END CAP WITH ADS
GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE MC-4500 CHAMBER

OPTIONAL INSPECTION PORT

MC-4500 END CAP

24" (600 mm) HDPE ACCESS PIPE REQUIRED USE
FACTORY PRE-CORED END CAP
PART #: MC4500REPE24BC OR MC4500REPE24BW

ONE LAYER OF ADSPLUS175 WOVEN GEOTEXTILE BETWEEN
FOUNDATION STONE AND CHAMBERS
10.3' (3.1 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

SUMP DEPTH TBD BY
SITE DESIGN ENGINEER

(24" [600 mm] MIN RECOMMENDED)

INSTALL FLAMP ON 24" (600 mm) ACCESS PIPE
PART #: MC450024RAMP
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MC-SERIES END CAP INSERTION DETAIL
NTS

NOTE: MANIFOLD STUB MUST BE LAID HORIZONTAL
FOR A PROPER FIT IN END CAP OPENING.

MANIFOLD HEADER

MANIFOLD STUB

STORMTECH END CAP

MANIFOLD HEADER

MANIFOLD STUB

12" (300 mm)
MIN SEPARATION

12" (300 mm) MIN INSERTION

12" (300 mm)
MIN SEPARATION

12" (300 mm)
MIN INSERTION

MC-4500 TECHNICAL SPECIFICATION
NTS

PART # STUB B C
MC4500IEPP06T 6" (150 mm)

42.54" (1081 mm) ---
MC4500IEPP06B --- 0.86" (22 mm)
MC4500IEPP08T 8" (200 mm)

40.50" (1029 mm) ---
MC4500IEPP08B --- 1.01" (26 mm)
MC4500IEPP10T 10" (250 mm)

38.37" (975 mm) ---
MC4500IEPP10B --- 1.33" (34 mm)
MC4500IEPP12T 12" (300 mm)

35.69" (907 mm) ---
MC4500IEPP12B --- 1.55" (39 mm)
MC4500IEPP15T 15" (375 mm)

32.72" (831 mm) ---
MC4500IEPP15B --- 1.70" (43 mm)
MC4500IEPP18T

18" (450 mm)
29.36" (746 mm) ---

MC4500IEPP18TW
MC4500IEPP18B

--- 1.97" (50 mm)
MC4500IEPP18BW
MC4500IEPP24T

24" (600 mm)
23.05" (585 mm) ---

MC4500IEPP24TW
MC4500IEPP24B

--- 2.26" (57 mm)
MC4500IEPP24BW
MC4500IEPP30BW 30" (750 mm) --- 2.95" (75 mm)
MC4500IEPP36BW 36" (900 mm) --- 3.25" (83 mm)
MC4500IEPP42BW 42" (1050 mm) --- 3.55" (90  mm)

NOTE: ALL DIMENSIONS ARE NOMINAL

NOMINAL CHAMBER SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH) 100.0" X 60.0" X 48.3" (2540 mm X 1524 mm X 1227 mm)
CHAMBER STORAGE 106.5 CUBIC FEET (3.01 m³)
MINIMUM INSTALLED STORAGE* 162.6 CUBIC FEET (4.60 m³)
WEIGHT (NOMINAL) 125.0 lbs. (56.7 kg)

NOMINAL END CAP SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH) 90.0" X 61.0" X 32.8" (2286 mm X 1549 mm X 833 mm)
END CAP STORAGE 39.5 CUBIC FEET (1.12 m³)
MINIMUM INSTALLED STORAGE* 115.3 CUBIC FEET (3.26 m³)
WEIGHT (NOMINAL) 90 lbs. (40.8 kg)

*ASSUMES 12" (305 mm) STONE ABOVE, 9" (229 mm) STONE FOUNDATION AND BETWEEN CHAMBERS,
12" (305 mm) STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE POROSITY.

PARTIAL CUT HOLES AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"
PARTIAL CUT HOLES AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"
END CAPS WITH A PREFABRICATED WELDED STUB END WITH "W"

CUSTOM PARTIAL CUT INVERTS ARE
AVAILABLE UPON REQUEST.
INVENTORIED MANIFOLDS INCLUDE
12-24" (300-600 mm) SIZE ON SIZE
AND 15-48" (375-1200 mm)
ECCENTRIC MANIFOLDS. CUSTOM
INVERT LOCATIONS ON THE MC-4500
END CAP CUT IN THE FIELD ARE NOT
RECOMMENDED FOR PIPE SIZES
GREATER THAN 10" (250 mm). THE
INVERT LOCATION IN COLUMN 'B'
ARE THE HIGHEST POSSIBLE FOR
THE PIPE SIZE.

UPPER JOINT
CORRUGATION

WEB

CREST

CREST
STIFFENING
RIB

VALLEY
STIFFENING RIB

BUILD ROW IN THIS
DIRECTION

LOWER JOINT
 CORRUGATION

FOOT

B

C

52.0"
(1321 mm)

48.3"
(1227 mm)

INSTALLED

60.0"
(1524 mm)

100.0" (2540 mm) 90.0" (2286 mm)

61.0"
(1549 mm)

32.8"
(833 mm)

INSTALLED

38.0"
(965 mm)
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Sampson and Associates 
CONSULTING ENGINEERS 

Soil, Geology, Environmental 

TO: SA Golden Investment Inc. 
8471 Laurel Avenue 
Fontana, California 92335 

Project No. 21-167-Inf 
December 16, 2021 

SUBJECT: Infiltration Evaluation, 3 New Proposed Commercial 
Development Located at South-West Corner Of Valley Blvd. 
and Linden Avenue, City Of Bloomington, California County 
Of San Bernardino, California. 

INTRODUCTION: 

We sincerely appreciate the opportunity to be of service to you on this project. 
The primary objective of this study was to evaluate an infiltration rate of the onsite 
subsurface soils for the design of the infiltration drainage system to be constructed 
at designated area for the above subject site. 

If you have any questions regarding this report please do not hesitate to contact 
this office at your convenience. We appreciate the opportunity to be of service 
on this project. 

Respectfully Submitted; 
Sampson an=a AssaGiales ~ 

---- . ...._ J 

M . , Calif RC~ 46172 

ddr~ ' 

P.O. Box 834, San Dimas, California 91773 Tel.: (909) 522-7067 
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ACCOMPANYING MAPS & ILLUSTRATIONS,: 

Index Map - Page 2 
Plate 1 - Site Plan and Approximate Location of Infiltration Tests 
Appendix “A” - Field Test Logs 

SITE LOCATION, PROPOSED DEVELOPMENT, and  CONDITION: 

The proposed development consists of proposed 12,300 square feet, 2500 square feet of 
commercial building, and 2000 square feet of storage building on south west corner of Valley 
Blvd., and Linden Avenue in the City of Bloomington, California.   

The subject site is flat regular shape lot bounded on north by Valley Blvd, on west by Linden 
Avenue, and by developed properties on south and east.   
Access to the site is available via paved Valley Blvd. and by Linden Avenue. 

Project is covered with dense dry and green annual weeds, bushes, trees, and scattered trash.   
Drainage onsite is uncontrolled by sheet flow appears to be toward east and south.   

The subject site was found to be underlain by dry to damp, loose to dense silty fine to medium sand 
to sandy silt with gravels, cobbles, and rocks below grade. 

To evaluate the subsurface condition of the subject sites, four (4) exploratory Trenches were 
excavated  to maximum  depths  of (10) feet as shown on Plate-1.   The  excavations were then 
backfilled.   The  trenches were logged and sampled.   Bulk and relatively undisturbed  samples were 
collected for proper laboratory testing. 

SUBSURFACE CONDITIONS: 

Soil materials encountered in our trenches consisted of top-soils over Alluvium material to a 
depth of approximately 4.5 feet below surface.  Upper 2 feet consists of very dry, loose, silty 
sand, sandy silt, poorly graded with gravels and some rocks with roots and minor trash on 
surface.  The soils below 2 feet is loose and dry silty sand, sandy silt with minor roots to depth of 
4.5 feet below grade.  The soils encountered below approximately 5+ feet grade consists of dense 
brown silty sand, sandy, with rocks, and scattered cobbles.  These soils are dense becoming more 
dense with depth.   

Field observation,  probing,  and testing of the subsurface material indicates that approximately 
upper approximately 5+ feet of the onsite soils appears to be loose, dry, and collapsible under 
proposed structural load.    

Page 4 
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GROUND WATER: 

No  ground water  or any perched ground water was observed at our test locations onsite during the 
course of our investigation. 

DOUBLE RING INFILTRATION TEST: 

One (I) excavation was dug by hand, to a depth of about one (I) foot below existing grade at the 
approximate locations of the proposed infiltration drainage system of the site in the area identified by 
the project civil engineer as being the area to be used for infiltration purposes.  Infiltration testing 
was completed using a double ring infiltrometer device into the ground, water was supplied with a 
constant falling head condition to a fixed point. A representative from our firm conducted the actual 
infiltration testing to record how much of water infiltrates into the soil over a given time period.  

The incremental infiltration velocity within the inner test cylinder is equivalent to the infiltration rate 
(in/hr). The slowest/most conservative infiltration rate of 9.18 inches per hour was measured for the 
test hole, after the infiltration rate had generally stabilized. The testing was completed in general 
conformance with ASTM D 3385.    

FACTOR OF SAFETY: 

The infiltration rates presented are based on field test results, the rates presented are measured field 
rates and should not be considered design infiltration rates. The designer should consider possible 
site variability in their design. Application of an appropriate safety factor may be required by the 
authorizing agency.  The design engineer must use the factor of safety with the lowest average 
measured infiltration rate to achieve the design value as needed.   The infiltration rate is 
approximately 9.94 in/hr. 

RECOMMENDATIONS: 

Bases on the result of the tests, the site is suitable for the storm-water infiltration system from a 
geotechnical viewpoint. Recommendations are provided as follows: 

• Based on our testing water infiltration at the site is feasible.  Filter fabric should be used
whenever aggregate are placed against native soils.  The infiltration rate is approximately
9.94 in/hr.

• Infiltration water should not be allowed to saturate pavement and concrete structure sub-
grade soils.

• The planned infiltration system should extend vertically into native soils.  The designer
should review the attached geotechnical Log for soils classification.

• The soils in infiltration area should not be subject to compaction during construction.
• The proposed system designed by Civil Engineer should be constructed and maintained in

accordance with manufacture guidelines.
Page 5 
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• Infiltration facilities must not be blocked by heavy equipment by using the infiltration area as
a sediment trap.

• Infiltration facilities should be constructed late in the site development after soils has been
stabilized or should be protected by flagging until work is completed.

• A minimum distance of 10 feet in any directions shall be provided from the building
foundation to the proposed stormwater infiltration system.

• The potential for creating perched water conditions that may adversely affect the proposed
and existing structures is nil due to the onsite permeable soils.

• The subsurface soil will not exhibit instability as a result of implementing the proposed
BMP’s.

• There will be no geotechnical hazards posed to the proposed and existing structures on
and adjacent to the site, if a minimum distance of 10 feet in any directions provided from
the building foundations to the proposed stormwater infiltration system.

• It must be noted that over the lifetime of the disposal area the infiltration rate may be
affected by sediment build ups and biological activities as well as local variation in soils
subsurface condition.

• Ferrous metal pipes should be protected from potential corrosion by bituminous coating, etc.
We recommend that all utility pipes be nonmetallic and/or corrosion resistance.
Recommendation should be verified by soluble sulfate and corrosion testing of soils samples
obtained from specific locations during construction.

LIMITATONS: 

Based on our visual observation it appears that the soils condition to be the same throughout the site 
however; soils material may vary in character between excavations and natural outcrops or 
conditions exposed during construction.  Should soil conditions be encountered during construction 
that appear different this office must be notified immediately so that our recommendations may be 
re-evaluated. 

INFILTRATION TEST: 

Two shallow infiltration tests were performed at the approximate locations of the proposed 
infiltration drainage system.  Two 8-inch diameter boring holes were drilled to a depth of 5 feet as 
shown on grading plan and test location (Plate 1).     The bottom elevation of the test hole is 
corresponded to the bottom elevation of the proposed infiltration system.  The holes were filled with 
water and left for presoaking period.  

Page 6 
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TEST PROCEDURE: 

Once the minimum required numbers of testing intervals were determined, water was added. 
The time and the drop in water level were recorded until the stabilized rate of drop was obtained. 
The average drop of the stabilized rate over the last readings is the pre-adjusted percolation rate at 
the test location. Logs of field data are presented in Appendix “A” of this report. 

The design engineer must use the factor of safety with the average measured infiltration rate to 
achieve the design value as needed.   

Bases on the result of the tests, the site is suitable for the storm-water infiltration system from a 
geotechnical viewpoint. Recommendations are provided as follows: 

1- The on-site storm-water infiltration drainage system may be designed utilizing the  slowest 
conservative  infiltration  rate of  7.0 inches per hour after the rate of infiltration was 
generally stabilized.  

2- The potential for creating perched  water  conditions that  may adversely  affect the  proposed 
and existing structures is nil due to the onsite permeable soils. 

3- It must be noted that over the  lifetime of the  disposal area the infiltration rate may be 
affected by sediment build ups and biological activities as well as local variation in soils 
subsurface condition.   

LIMITATONS: 

Based on our visual observation it appears that the soils condition appears to be the same throughout 
the site however; soils material may vary in character between excavations and natural outcrops or 
conditions exposed during construction.  Should soil conditions be encountered during construction 
that appear different this office must be notified immediately so that our recommendations may be 
re-evaluated. 

Page 7 
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A P P E N D I X   “A” 



South-West Of Linden Ave
and 

                Valley Blvd. 

12/10/21

TECHNICAL GUIDANCE DOCUMENT APPENDICES 

Figure VII.12. Sample Test Data Form for Double Ring Infiltrometer Test 

DOUBLE RING lNfRTROr!iIETI:R TISI DATA 
Proje::t.Nam., atd TS:lt L.x--i!.tii:m: Rin.a: Ifan . Liquid Ccntait!,,;n. 

-
Constants- Ar-!a: Ar Depth{Jf li,/,o,t~ Vr 

{if?;, Liquid (i11) N~. (in3.'i1l) . 
il1tlEf .Ri.ug: 113 18" 1 78.54 ! 

Test By: jTIVMS juscso.u~: SM ... .:\.tu1.u1a1· s.::~oe: 339 18" 2 176.7 
\Vat.er Tab!eD;;pt.11: >40' P-e:tt~t.mtion afR.h1;e;sinto-Soi! (ttt): itltt~C 4" Oi,,,,;r: 6" 
o~ts of T~s! ·I iu-.'.luci u~d:/:., /~~~I i,::;E: 8 L"t"CllfldT&l'lp { ·.t): 78 at Dept1l: 12" 
Li.~uid Le,·af :[1,§.i.tm!.itlf-'J by u~~: ( ) Flow Y:al,·::, ( ) ?'.lo-at Valvt ( ) :v.ran·iotte Tute. {Xl Other: Manually 
Ad-d.ir.iDnal C-01m11e1lt ;: Silty Sand/Sandy Silt with Gravel 

!ime Iim:; 
I"t !unsr F-ittg .An11u1fil: Rinl!; Liquid Itrfili:ration Me, :; "'* 

ttltH,·i! (hr::mi.11) 
(mi:!i'& El&, ., :i,B El;,T.-., U!: Temp Itu:1er Outi:lf R-emiirh 
Totat H (fa) (in)& H(fu) (in.)&. CF in·nr itvhr 

! - S(.att 7AM 20.00 3.0 5.40 3.0 7.20 73F 
11.25 End 7:20 ,8.4 ~L4.Ll IU.2 L/L.':J 11.25 

2- Start 7:25 20.00 3.0 5.10 3.0 7.00 73F 10.63 10.95 faui 7:45 8.1 1400.55 10.0 1236.9 
3 - Statt 7:50 20:00 3.0 '1.90 3.0 6.95 73F 10.22 10.86 Enii 8:10 7.9 84.85 9.95 228.0, 
4- S.tat1 8:15 20:00 3.0 ~.75 3.0 6.80 73F 

End 8:25 7.75 373.07 9.80 201.St 9.91 10.63 

5-$till 8:30 20:00 3.0 \1.50 3.0 6.50 73F 
E:t,ii 8:50 7.5 353.43 9.50 µ148.5' 9.38 10.16 

6.- S.t-art 8:55 20:00 3.0 tus 3.0 6.40 73F 
9.28 10.01 Eud 9:15 17.45 &49.50 ~.40 130.88 

7 .. Start 9:20 20:00 3.0 14.40 3.0 6.35 73F 
E11ii 17.40 

9.18 9.94 9:40 345.58 9.35 122.0' 
~ - Start 9:45 20:00 3.0 4.40 3.0 6.35 73F 

10:05 \7.40 345.58 9.35 1122.0' 
9.18 9.94 Et1d 

9' - $t.1..<t 10:10 20:00 3.0 4.40 3.0 6.35 73F 9.18 9.94 
End 10:30 17.40 f,45.58 &.35 122.05 

lt) - S:IBtt 
End 

11 - Sta.ti: 
Emt 

.!J - Start 

Eni 
B . Start 

Emi 
14 - Sr;;tt 

End 
15 - Swr 

E:nil. 
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Project No.  21-167-Inf 
December 16, 2021        

INFILTRATION TESTING FIELD LOG

Boring/Excavation Percolation Testing Field Log Date: 12/15/2016 

Project Location     South-West Of Linden and Valley Blvd. Boring/test Number:               P-1 
Earth Description:   Silty Sand Diameter of Boring:                 8-inch    
Tested by:                              TB/MS  Depth of Boring:                     3’ below grade 

Depth to Invert of BMP’s:     3’ below grade 
Liquid Description:             Tap Water  Depth to Water Table:                 >50’ 
Measurement Method:         Measuring Tape Depth to initial water Depth(d1):  36” 
Time Interval Standard: 
Start Date for Pre-Soak:            12/10/2021  Water Remaining In Boring (Y/N):         Yes        
Start Time for Standard:          11:00 Standard Time Interval   

Between Readings: 30 Minutes 

Reading 
Number 

Time 
Start/End 
(hh:mm) 

Elapsed 
Time 
     Time 
(mins) 

Water 
Drop 
During 
Standard 
Time 
Interval 
      D 
(inches) 

Percolation 
 Rate for 
 Reading 
  (in/hr) 

   Soil Description/Notes/Comments  

1 
11:00 

   30 5.25 10.5 Medium to Coarse, Silty Gravelly Sand 
11:30 

2 
12:00 

   30 4.5 9.0 
12:30 

3 
13:00 

   30 4.25 8.50 
13:30 

4 
14:00 

   30 3.50 7.0 
14:30 

5 
15:00 

   30 3.50 7.0 
15:305 

Infiltration 
Rate 7.0  In/Hr. 

Project Location: South-West Of Linden and

Valley Blvd. Project No:       21-167-Inf PLATE-2 

b.. 

b.. 

I 



Project No.  21-167-Inf 
December 16, 2021        

INFILTRATION TESTING FIELD LOG
Boring/Excavation Percolation Testing Field Log Date: 2/20/2017 

Project Location    South-West Of Linden and Valley Blvd. Boring/test Number:               P-2 
Earth Description:   Silty Gravelly Sand Diameter of Boring:                 8-inch     
Tested by:                              TB/MS  Depth of Boring:                     3’ below grade 

Depth to Invert of BMP’s:     3’ below grade 
Liquid Description:             Tap Water  Depth to Water Table:                 >50’ 
Measurement Method:         Measuring Tape Depth to initial water Depth(d1):  36” 
Time Interval Standard: 
Start Date for Pre-Soak:            12/10/2021 Water Remaining In Boring (Y/N):         Yes        
Start Time for Standard:          11:20 Standard Time Interval   

Between Readings: 30 Minutes 
Reading 
Number 

Time 
Start/End 
(hh:mm) 

Elapsed 
Time 

   Time 
(mins) 

Water Drop 
During 
Standard 
Time 
Interval 
      D 
(inches) 

Percolation 
 Rate for 
 Reading 
  (in/hr) 

   Soil Description/Notes/Comments 

1 
11:20 

   30 5.75 11.5 Medium to Coarse, Silty Gravelly Sand 
11:50 

2 
12:55 

   30 5.5 11.0 
13:25 

3 
13:30 

   30 4.75 9.50 
14:00 

4 
14:05 

   30 4.50 9.0 
14:35 

5 
14:40 

   30 3.75 7.50 
15:10 

6 
15:15 
15:45    30      3.75      7.50 

Infiltration 
Rate 7.50  In/Hr. Use 7.0 in/hr 

Project Location: South-West Of Linden and

Valley Blvd. Project No:       21-167-Inf PLATE-3 

~ 

~ 

I 



EDUCATIONAL MATERIALS



Join 8,000+
neighbors &

receive e-
Updates.

SUBSCRIBE



Pick up after
your pet to

prevent
pollution.

FREE DOG
WASTE BAG
CANISTERS





ABOUT
Home / About / About

What is Stormwater Pollution?
Stormwater is urban runo� water that has picked up pollutants as it �ows
through the storm drain system–a network of channels, gutters and pipes
that collect runo� from city streets, neighborhoods, farms, construction sites
and parking lots–and empties directly into local waterways.

Unlike sewage, which goes to treatment plants to remove toxins, urban
runo� �ows untreated through the storm drain system and directly into our
local water bodies.

Anything thrown, swept or poured into the street, gutter or a catch basin–
the curbside openings that lead into the storm drain system–can �ow into
our channels, rivers and eventually to the ocean.

This includes a list of pollutants like:















Trash

Pet Waste

Cigarette Butts

Motor Oil

Anti Freeze

Pesticides and Fertilizers

Paint

   Report Pollution Violations: 1-877-WASTE18

Home About Residents Businesses Government Get Involved

Resources Español 

http://eepurl.com/bSk-mb
https://sbcountystormwater.org/give-and-get/
https://sbcountystormwater.org/
https://sbcountystormwater.org/?page_id=21
mailto:info@sbcountystormwater.org
https://www.facebook.com/sbcountystormwater
http://www.youtube.com/user/sbcountystormwater
http://sbcountystormwater.org/get-involved/report-pollution-problems/
https://sbcountystormwater.org/get-involved/report-pollution-problems/
https://sbcountystormwater.org/
http://sbcountystormwater.org/
https://sbcountystormwater.org/about/generalinformation/
https://sbcountystormwater.org/residents/
https://sbcountystormwater.org/businesses/
https://sbcountystormwater.org/government/
https://sbcountystormwater.org/get-involved/
https://sbcountystormwater.org/sbcnews/
https://sbcountystormwater.org/espanol/


Get directions
and hours for

local household
hazardous

waste collection
centers.

DISPOSE OF
TOXIC
ITEMS

SEARCH

Search ... 

SAN BERNARDINO
COUNTY POLLUTION
PREVENTION TIPS

Pick up after your dog
every time


Drop o� your toxic
items at a collection
facility



Recycle your used oil
and �lters


PERMITTEE
RESOURCES

Directory

Outreach Materials

Permittee Resources

HOW YOU CAN HELP

Drop o� your toxic
items


Report a pollution
violation


Learn about
stormwater pollution


Read the WQMP

Unlike sewage, which goes to treatment plants to
remove toxins, urban runo� �ows untreated through
the storm drain system and directly into our local
water bodies.

 Health E�ects of Stormwater Pollution

 Environmental E�ects of Stormwater Pollution

 Neighborhood E�ects of Stormwater Pollution

 How To Prevent Stormwater Pollution

+ 

+ 

+ 

+ 

http://sbcountystormwater.org/residents/toxic-items/household-hazardous-waste-collection-locations/
https://sbcountystormwater.org/residents/dog-owners/
https://sbcountystormwater.org/residents/toxic-items/
https://sbcountystormwater.org/residents/car-enthusiasts/
https://sbcountystormwater.org/government/about-the-permittees/
https://sbcountystormwater.org/government/outreach-materials/
https://sbcountystormwater.org/government/resources/
https://sbcountystormwater.org/residents/toxic-items/
https://sbcountystormwater.org/get-involved/report-pollution-problems/
https://sbcountystormwater.org/about/generalinformation/
http://sbcountystormwater.org/government/resources/permittee-reference-materials/


Join 8,000+
neighbors &

receive e-
Updates.

SUBSCRIBE



Pick up after
your pet to

prevent
pollution.

FREE DOG
WASTE BAG
CANISTERS





REGULATORY INFORMATION
Home / Businesses / Regulatory Information

The Federal Water Pollution Control Act prohibits the discharge of any pollutant
to navigable waters from a point source unless the discharge is authorized by a
National Pollutant Discharge Elimination System (NPDES) permit.

Industrial, Manufacturing or Transportation
Industrial facilities and construction sites are regulated by the Regional
Water Quality Control Board (RWQCB) and State Water Resources Control
Board (SWRCB), through general storm water permits. Most businesses that
store materials or process operations outdoors are required to obtain
coverage under the SWRCB’s General Industrial Activities Stormwater
Permit. These businesses are required to comply with the General Industrial
Activities Stormwater Permit.

Construction
If your business conducts construction activities, including clearing, grading,
stockpiling or excavation that results in soil disturbances of at least one acre,
you are subject to the State Water Resources Control Board’s General
Construction Activities Stormwater Permit.

Government
Cities and counties are regulated through permits issued by the Regional
Boards. Since 1990, operators of large storm drain systems such as San
Bernardino County’s have been required to:

Develop a storm water management program designed to prevent
harmful pollutants from being dumped or washed by storm water
runo�, into the storm water system, then discharged into local water
bodies; and

   Report Pollution Violations: 1-877-WASTE18

Home About Residents Businesses Government Get Involved

Resources Español 

• 

http://eepurl.com/bSk-mb
https://sbcountystormwater.org/give-and-get/
https://sbcountystormwater.org/
https://sbcountystormwater.org/businesses/
mailto:info@sbcountystormwater.org
https://www.facebook.com/sbcountystormwater
http://www.youtube.com/user/sbcountystormwater
http://sbcountystormwater.org/get-involved/report-pollution-problems/
https://sbcountystormwater.org/get-involved/report-pollution-problems/
https://sbcountystormwater.org/
http://sbcountystormwater.org/
https://sbcountystormwater.org/about/generalinformation/
https://sbcountystormwater.org/residents/
https://sbcountystormwater.org/businesses/
https://sbcountystormwater.org/government/
https://sbcountystormwater.org/get-involved/
https://sbcountystormwater.org/sbcnews/
https://sbcountystormwater.org/espanol/


Join 8,000+
neighbors &

receive e-
Updates.

SUBSCRIBE



Pick up after
your pet to

prevent
pollution.

FREE DOG
WASTE BAG
CANISTERS





POLLUTION PREVENTION TIPS
Home / Businesses / Pollution Prevention Tips

Simple best management practices (BMPs) can prevent stormwater pollution
and prevention is good business! It means clean water, clean neighborhoods
and it shows your customers that you care about your community.

BMPs

 Evaluate Your Actions

 Don't Trash It

 Choose Non-Toxic

 Spread the Word

 DOWNLOAD INDUSTRY FACT SHEETS

California Materials Exchange
CalRecycle’s materials exchange portal contains e�ective online resources
for exchanging materials. By reusing materials, we conserve energy,
resources, and land�ll space, while reducing disposal, green house gas
emissions, and purchasing costs.

   Report Pollution Violations: 1-877-WASTE18

Home About Residents Businesses Government Get Involved

Resources Español 

"""""'"°'°""' SoOSMWA"CCS,SOOSAM ® WHERE WATER .. o ....... ~oo ... 

MEETS COMMUNITY =~ 

+ 

+ 

+ 

+ 

http://eepurl.com/bSk-mb
https://sbcountystormwater.org/give-and-get/
https://sbcountystormwater.org/
https://sbcountystormwater.org/businesses/
https://sbcountystormwater.org/government/outreach-materials/
https://www.calrecycle.ca.gov/calmax
mailto:info@sbcountystormwater.org
https://www.facebook.com/sbcountystormwater
http://www.youtube.com/user/sbcountystormwater
http://sbcountystormwater.org/get-involved/report-pollution-problems/
https://sbcountystormwater.org/get-involved/report-pollution-problems/
https://sbcountystormwater.org/
http://sbcountystormwater.org/
https://sbcountystormwater.org/about/generalinformation/
https://sbcountystormwater.org/residents/
https://sbcountystormwater.org/businesses/
https://sbcountystormwater.org/government/
https://sbcountystormwater.org/get-involved/
https://sbcountystormwater.org/sbcnews/
https://sbcountystormwater.org/espanol/
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Search ... 

SAN BERNARDINO
COUNTY POLLUTION
PREVENTION TIPS

Pick up after your dog
every time



Drop o� your toxic
items at a collection
facility



Recycle your used oil
and �lters



PERMITTEE
RESOURCES

Directory

Outreach Materials

Permittee Resources

HOW YOU CAN HELP

Drop o� your toxic
items



Report a pollution
violation



Learn about
stormwater pollution



Read the WQMP
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https://sbcountystormwater.org/residents/toxic-items/
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SAN BERNARDINO
COUNTY POLLUTION
PREVENTION TIPS

Pick up after your dog
every time



Drop o� your toxic
items at a collection
facility



Recycle your used oil
and �lters



PERMITTEE
RESOURCES

Directory

Outreach Materials

Permittee Resources

HOW YOU CAN HELP

Drop o� your toxic
items



Report a pollution
violation



Learn about
stormwater pollution



Read the WQMP

Obtain a National Pollutant Discharge Elimination System (NPDES)
permit.

Rules and Regulations
The 1987 passage of the Water Quality Act established NPDES permit
requirements for discharges of storm water. The NPDES permit program
controls water pollution by regulating point sources that discharge
pollutants into waters of the United States.

To download copies of the Basin Plan, NPDES permit, Water Quality
Management Plan, and other important documents, visit our Reference
Materials section.

More Information
The NPDES permit is determined by which Regional Board oversees any
given area. In the case of San Bernardino County, it is the Santa Ana
Regional Water Quality Control Board. This board is responsible for
overseeing the County’s MS4 NPDES permit and ensuring compliance with
the discharge of pollutants into receiving water bodies.

© 2015-2019 SAN BERNARDINO COUNTY STORMWATER PROGRAM | WEBSITE POWERED BY SGA
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EDUCATIONAL/INFORMATIONAL MATERIALS FOR 

OWNERS/OCCUPANTS/TENANTS 

1. GOOD HOUSEKEEPING – THIS INCLUDES REGULAR MAINTAINING AND MOWING

OF THE GRASS COVERED LAWN, CLEARING THE DESIGNED FLOW LINES,

CLEANING OF THE ROOF RAIN GUTTERS, DISPENSING OF TRASH INTO THE CITY

PROVIDED COVERED TRASH CONTAINER.

2. YARD IMPROVEMENT - DURING YARD IMPROVEMENT AND/OR PROPERTY

IMPROVEMENT AND CONCRETE WORK, PROVIDE SAND BAGS AROUND

DISTURBED DIRT AREAS TO AVOID EROSION OF LOOSE DIRT INTO THE STORM

DRAIN, DO NOT CLEAN CONCRETE EQUIPMENT AT STREET GUTTERS OR AT

CATCH BASIN INLETS.

3. BUILDING PAINTING – EMPTY PAINT CANS, USED PAINT BRUSH AND ROLLERS

SHALL BE DISCARDED AT A CITY DESIGNATED OR APPROVED COLLECTION

AREA.

4. LANDSCAPING – ALL OPEN AREAS SHALL BE LANDSCAPE AND MAINTAINED TO

MAXIMIZE NATURAL WATER STORAGE AND INFILTRATION OPPORTUNITIES.

PLANTS SHALL BE GROUPED WITH SIMILAR WATER REQUIREMENTS IN ORDER

TO REDUCE EXCESS IRRIGATION RUNOFF AND PROMOTE SURFACE

INFILTRATION. SLOPES SHALL BE LANDSCAPE WITH DEEP-ROOTED DROUGHT

TOLERANT PLANT SPECIES SELECTED FOR EROSION CONTROL, SATISFACTORY

TO THE CITY.

5. IRRIGATION – BUILDING OWNERS, OCCUPANTS, AND TENANTS SHALL INSTALL

AND MAINTAIN IRRIGATION TIMERS AND RAIN-TRIGGERED SHUTOFF DEVICES

TO ELIMINATE OR REDUCE IRRIGATION DURING AND IMMEDIATELY AFTER

PRECIPITATION.

6. ACTIVITY RESTRICTIONS – WHEN USING PESTICIDES, CONTACT LICENSED

PESTICIDE APPLICATOR TO DO THE APPLICATION. CAR WASHING AND

MAINTENANCE ONSITE ARE NOT ALLOWED.

7. EMPLOYEE TRAINING/EDUCATION – EVERY NEW EMPLOYEE WILL BE GIVEN

ORIENTATION AND TRANING REGARDING GENERAL AND GOOD HOUSEKEEPING

PRACTICES AT THE START OF EMPLOYMENT. EXISTING EMPLOYEES WIIL BE

REQUIRED TO ATTEND ORIENTATION EVERY FOUR MONTHS AND/OR AT THE

START OF THE POLICY.

8. SWEEPING PARKING LOTS – THE PARKING LOTS AND DRIVE AISLES WILL BE

SWEPT AT LEAST TWICE ANNUALLY, PRIOR TO STORM SEASON AND IN THE

LATE SUMME OR EARLY FALL, TO REMOVE ANY ACCUMULATION OF TRASH,

DEBRIS,, DUST, SEDIMENT AND GARDEN WASTE.



9. FILTRATION BASIN AND VEGETATED SWALE – FILTRATION BASIN AND

VEGETATED SWALE WILL BE MAINTAINED REGULARLY AS PART OF THE

LANDSCAPING AREA. REMOVE ANY ACCUMULATED TRASH AND DEBRIS INSIDE

THE BASIN AT THE BEGINNING AND END OF WET SEASON



BMP FACTS 



Housekeeping Practices 

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

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

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

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

Suggested Protocols 
General 

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

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

■ Recycle or dispose of fluids properly. 

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

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

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

January 2003 California Stormwater BMP Handbook 
Municipal 

www.cabmphandbooks.com 

SC-60 
Objectives 

■ Cover 

■ Contain 

■ Educate 

■ Reduce/Minimize 

■ Product Substitution 

Targeted Constituents 

Sediment 0 
N~e~ 0 
Trash 0 
Metals 0 
Bacteria 0 
Oil and Grease 0 
Organics 0 
Oxygen Demanding 0 

CALIFORl\1ASfORMWATER 
It 

1 of 3 



SC-60 Housekeeping Practices 

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

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

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

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

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

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

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

and pollution prevention and make them accountable. 

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

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

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

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

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

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

■ Cleanup spills immediately and use dry methods if possible. 

■ Properly dispose of spill cleanup material. 

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

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

2 of 3 California Stormwater BMP Handbook 
Municipal 

www.cabmphandbooks.com 
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Housekeeping Practices SC-60 

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

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

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

and type of activities. 

Supplemental Information 
Further Detail of the BMP 
■ The California Integrated Waste Management Board's Recycling Hotline, 1-800-553-2962, 

provides information on household hazardous waste collection programs and facilities. 

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

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

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

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

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

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

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

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.

Objectives 

Cover

Contain

Educate

Reduce/Minimize

Product Substitution

Targeted Constituents 

Sediment 
Nutrients 
Trash 
Metals 
Bacteria 
Oil and Grease 
Organics 
Oxygen Demanding 
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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 frequently to 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 to enter 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 during 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.
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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-11, 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.
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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 Bay 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.  June 1998. 

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

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program 
(URMP) 
http://www.projectcleanwater.org/pdf/Model%20Program%20Municipal%20Facilities.pdf 



Site Design & Landscape Planning SD-10 
Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land
Coverage 
Prohibit Dumping of Improper 
Materials 
Contain Pollutants 

Collect and Convey 

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

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

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

Design Considerations 
Design requirements for site design and landscapes planning should conform to applicable 
standards and specifications of agencies with jurisdiction and be consistent with applicable 
General Plan and Local Area Plan policies. 
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Designing New Installations 
Begin the development of a plan for the landscape unit with attention to the following general 
principles: 

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

� Map and assess land suitability for urban uses.  Include the following landscape features in
the assessment:  wooded land, open unwooded land, steep slopes, erosion-prone soils,
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas,
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban
land use.  When appropriate, the assessment can highlight outstanding local or regional
resources that the community determines should be protected (e.g., a scenic area,
recreational area, threatened species habitat, farmland, fish run).  Mapping and assessment
should recognize not only these resources but also additional areas needed for their
sustenance.

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

Conserve Natural Areas during Landscape Planning 

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

� Cluster development on least-sensitive portions of a site while leaving the remaining land in
a natural undisturbed condition.

� Limit clearing and grading of native vegetation at a site to the minimum amount needed to
build lots, allow access, and provide fire protection.

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

� Promote natural vegetation by using parking lot islands and other landscaped areas.

� Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit 

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

� Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams.  Develop and implement policies and
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Site Design & Landscape Planning SD-10 

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

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

Protection of Slopes and Channels during Landscape Design 

� Convey runoff safely from the tops of slopes.

� Avoid disturbing steep or unstable slopes.

� Avoid disturbing natural channels.

� Stabilize disturbed slopes as quickly as possible.

� Vegetate slopes with native or drought tolerant vegetation.

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

� Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that
increases in run-off velocity and frequency caused by the project do not erode the channel.

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

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

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

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 
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Redevelopment may present significant opportunity to add features which had not previously 
been implemented.  Examples include incorporation of depressions, areas of permeable soils, 
and swales in newly redeveloped areas.  While some site constraints may exist due to the status 
of already existing infrastructure, opportunities should not be missed to maximize infiltration, 
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.  

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

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

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

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

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



Roof Runoff Controls SD-11 

Rain Garden

Design Objectives 

 Maximize Infiltration 
 Provide Retention 

 Slow Runoff 
Minimize Impervious Land 
Coverage 
Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

Collect and Convey 

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

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

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

Design Considerations 
Designing New Installations 
Cisterns or Rain Barrels 

One method of addressing roof runoff is to direct roof downspouts 
to cisterns or rain barrels.  A cistern is an above ground storage 
vessel with either a manually operated valve or a permanently open 
outlet.  Roof runoff is temporarily stored and then released for 
irrigation or infiltration between storms.  The number of rain 
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SD-11 Roof Runoff Controls  

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

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

A cistern system with a permanently open outlet can also provide for metering stormwater 
runoff.  If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¼ to 
½ inch diameter), runoff will build up inside the cistern during storms, and will empty out 
slowly after peak intensities subside.  This is a feasible way to mitigate the peak flow increases 
caused by rooftop impervious land coverage, especially for the frequent, small storms. 

Dry wells and Infiltration Trenches 

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

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

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

Infiltration trenches function in a similar manner and would be particularly effective for larger 
roof areas.  An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives 
stormwater runoff.  These are described under Treatment Controls. 

Pop-up Drainage Emitter 

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

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

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. 

Supplemental Information  
Examples 
� City of Ottawa’s Water Links Surface –Water Quality Protection Program

� City of Toronto Downspout Disconnection Program

� City of Boston, MA, Rain Barrel Demonstration Program

Other Resources 
Hager, Marty Catherine, Stormwater, “Low-Impact Development”, January/February 2003.  
www.stormh2o.com 

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.  
www.lid-stormwater.net 

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition 



Efficient Irrigation SD-12 
Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Description 

Contain Pollutants 

Collect and Convey 

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. 

CALIFORl\1ASfORMWATER 
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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, February 14, 2002. 

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

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

Description 

SD-13 

Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

0 Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

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

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

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

Design Considerations 
Storm drain message markers or placards are recommended at all storm drain inlets within the 
boundary of a development project. The marker should be placed in clear sight facing toward 
anyone approaching the inlet from 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 
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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, February 14, 2002. 

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Alternative Building Materials SD-21 
Design Objectives 

 Maximize Infiltration 
 Provide Retention 

 Source Control 
Minimize Impervious Land 
Coverage 
Prohibit Dumping of Improper 
Materials 
Contain Pollutant 

Collect and Convey 

Description 
Alternative building materials are selected instead of conventional materials for new 
construction and renovation. These materials reduce potential sources of pollutants in 
stormwater runoff by eliminating compounds that can leach into runoff, reducing the need for 
pesticide application, reducing the need for painting and other maintenance, or by reducing the 
volume of runoff.  

Approach 
Alternative building materials are available for use as lumber for decking, roofing materials, 
home siding, and paving for driveways, decks, and sidewalks.  

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

Design Considerations 
Designing New Installations 
Decking 

One of the most common materials for construction of decks and other outdoor construction has 
traditionally been pressure treated wood, which is now being phased out. The standard 
treatment is called CCA, for chromated copper arsenate. The key ingredients are arsenic (which 
kills termites, carpenter ants and other insects), copper (which kills the fungi that cause wood to 
rot) and chromium (which reacts with the other ingredients to bind them to the wood).  The 
amount of arsenic is far from trivial. A deck just 8 feet x 10 feet contains more than 1 1/3 pounds 
of this highly potent poison. Replacement materials include a new type of pressure treated 
wood, plastic and composite lumber. 

There are currently over 20 products in the market consisting of 
plastic or plastic-wood composites. Plastic lumber is made from 
100% recycled plastic, # 2 HDPE and polyethylene plastic milk jugs 
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and soap bottles. Plastic-wood composites are a combination of plastic and wood fibers or 
sawdust. These materials are a long lasting exterior weather, insect, and chemical resistant wood 
lumber replacement for non structural applications. Use it for decks, docks, raised garden beds 
and planter boxes, pallets, hand railings, outdoor furniture, animal pens, boat decks, etc.  

New pressure treated wood uses a much safer recipe, ACQ, which stands for ammoniacal copper 
quartenary. It contains no arsenic and no chromium. Yet the American Wood Preservers 
Association has found it to be just as effective as the standard formula. ACQ is common in Japan 
and Europe. 

Roofing 

Several studies have indicated that metal used as roofing material, flashing, or gutters can leach 
metals into the environment. The leaching occurs because rainfall is slightly acidic and slowly 
dissolved the exposed metals. Common traditional applications include copper sheathing and 
galvanized (zinc) gutters.  

Coated metal products are available for both roofing and gutter applications. These products 
eliminate contact of bare metal with rainfall, eliminating one source of metals in runoff. There 
are also roofing materials made of recycled rubber and plastic that resemble traditional 
materials.  

A less traditional approach is the use of green roofs. These roofs are not just green, they're alive. 
Planted with grasses and succulents, low- profile green roofs reduce the urban heat island effect, 
stormwater runoff, and cooling costs, while providing wildlife habitat and a connection to nature 
for building occupants. These roofs are widely used on industrial facilities in Europe and have 
been established as experimental installations in several locations in the US, including Portland, 
Oregon. Their feasibility is questionable in areas of California with prolonged, dry, hot weather. 

Paved Areas 

Traditionally, concrete is used for construction of patios, sidewalks, and driveways. Although it 
is non-toxic, these paved areas reduce stormwater infiltration and increase the volume and rate 
of runoff.  This increase in the amount of runoff is the leading cause of stream channel 
degradation in urban areas. 

There are a number of alternative materials that can be used in these applications, including 
porous concrete and asphalt, modular blocks, and crushed granite. These materials, especially 
modular paving blocks, are widely available and a well established method to reduce stormwater 
runoff.  

Building Siding 

Wood siding is commonly used on the exterior of residential construction. This material 
weathers fairly rapidly and requires repeated painting to prevent rotting.  Alternative “new” 
products for this application include cement-fiber and vinyl.  Cement-fiber siding is a masonry 
product made from Portland cement, sand, and cellulose and will not burn, cup, swell, or 
shrink.   

Pesticide Reduction 
A common use of powerful pesticides is for the control of termites. Chlordane was used for many 
years for this purpose and is now found in urban streams and lakes nationwide. There are a 
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number of physical barriers that can be installed during construction to help reduce the use of 
pesticides. 

Sand barriers for subterranean termites are a physical deterrent because the termites cannot 
tunnel through it. Sand barriers can be applied in crawl spaces under pier and beam 
foundations, under slab foundations, and between the foundation and concrete porches, 
terraces, patios and steps. Other possible locations include under fence posts, underground 
electrical cables, water and gas lines, telephone and electrical poles, inside hollow tile cells and 
against retaining walls.  

Metal termite shields are physical barriers to termites which prevent them from building 
invisible tunnels. In reality, metal shields function as a helpful termite detection device, forcing 
them to build tunnels on the outside of the shields which are easily seen. Metal termite shields 
also help prevent dampness from wicking to adjoining wood members which can result in rot, 
thus making the material more attractive to termites and other pests. Metal flashing and metal 
plates can also be used as a barrier between piers and beams of structures such as decks, which 
are particularly vulnerable to termite attack.  

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 
There are no good, independent, comprehensive sources of information on alternative building 
materials for use in minimizing the impacts of stormwater runoff.  Most websites or other 
references to “green” or “alternative” building materials focus on indoor applications, such as 
formaldehyde free plywood and low VOC paints, carpets, and pads.  Some supplemental 
information on alternative materials is available from the manufacturers.   

Fires are a source of concern in many areas of California. Information on the flammability of 
alternative decking materials is available from the University of California Forest Product 
Laboratory (UCFPL) website at: http://www.ucfpl.ucop.edu/WDDeckIntro.htm 



Trash Storage Areas 

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

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

Suitable Applications 

SD-32 

Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

0 Contain Pollutants 

Collect and Convey 

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

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

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

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

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

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

■ Use lined bins or dumpsters to reduce leaking ofliquid waste. 

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

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

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

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

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

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

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Vegetated Swale TC-30 
Design Considerations 

� Tributary Area

� Area Required

� Slope

� Water Availability

Targeted Constituents 

 Sediment ▲ 
 Nutrients z

 Trash z

 Metals ▲ 
 Bacteria z

 Oil and Grease ▲ 
 Organics ▲ 

Legend (Removal Effectiveness) 
z Low � High
▲ Medium 

Description 
Vegetated swales are open, shallow channels with vegetation 
covering the side slopes and bottom that collect and slowly 
convey runoff flow to downstream discharge points.  They are 
designed to treat runoff through filtering by the vegetation in the 
channel, filtering through a subsoil matrix, and/or infiltration 
into the underlying soils.  Swales can be natural or manmade.  
They trap particulate pollutants (suspended solids and trace 
metals), promote infiltration, and reduce the flow velocity of 
stormwater runoff.  Vegetated swales can serve as part of a 
stormwater drainage system and can replace curbs, gutters and 
storm sewer systems. 

California Experience 
Caltrans constructed and monitored six vegetated swales in 
southern California.  These swales were generally effective in 
reducing the volume and mass of pollutants in runoff.  Even in 
the areas where the annual rainfall was only about 10 inches/yr, 
the vegetation did not require additional irrigation.  One factor 
that strongly affected performance was the presence of large 
numbers of gophers at most of the sites.  The gophers created 
earthen mounds, destroyed vegetation, and generally reduced the 
effectiveness of the controls for TSS reduction. 

Advantages 
� If properly designed, vegetated, and operated, swales can

serve as an aesthetic, potentially inexpensive urban
development or roadway drainage conveyance measure with
significant collateral water quality benefits.
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TC-30 Vegetated Swale

� Roadside ditches should be regarded as significant potential swale/buffer strip sites and
should be utilized for this purpose whenever possible.

Limitations 
� Can be difficult to avoid channelization.

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

� Grassed swales cannot treat a very large drainage area.  Large areas may be divided and
treated using multiple swales.

� A thick vegetative cover is needed for these practices to function properly.

� They are impractical in areas with steep topography.

� They are not effective and may even erode when flow velocities are high, if the grass cover is
not properly maintained.

� In some places, their use is restricted by law:  many local municipalities require curb and
gutter systems in residential areas.

� Swales are mores susceptible to failure if not properly maintained than other treatment
BMPs.

Design and Sizing Guidelines 
� Flow rate based design determined by local requirements or sized so that 85% of the annual

runoff volume is discharged at less than the design rainfall intensity.

� Swale should be designed so that the water level does not exceed 2/3rds the height of the
grass or 4 inches, which ever is less, at the design treatment rate.

� Longitudinal slopes should not exceed 2.5%

� Trapezoidal channels are normally recommended but other configurations, such as
parabolic, can also provide substantial water quality improvement and may be easier to mow
than designs with sharp breaks in slope.

� Swales constructed in cut are preferred, or in fill areas that are far enough from an adjacent
slope to minimize the potential for gopher damage.  Do not use side slopes constructed of
fill, which are prone to structural damage by gophers and other burrowing animals.

� A diverse selection of low growing, plants that thrive under the specific site, climatic, and
watering conditions should be specified. Vegetation whose growing season corresponds to
the wet season are preferred.  Drought tolerant vegetation should be considered especially
for swales that are not part of a regularly irrigated landscaped area.

� The width of the swale should be determined using Manning’s Equation using a value of
0.25 for Manning’s n.
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Vegetated Swale TC-30 

Construction/Inspection Considerations 
� Include directions in the specifications for use of appropriate fertilizer and soil amendments

based on soil properties determined through testing and compared to the needs of the
vegetation requirements.

� Install swales at the time of the year when there is a reasonable chance of successful
establishment without irrigation; however, it is recognized that rainfall in a given year may
not be sufficient and temporary irrigation may be used.

� If sod tiles must be used, they should be placed so that there are no gaps between the tiles;
stagger the ends of the tiles to prevent the formation of channels along the swale or strip.

� Use a roller on the sod to ensure that no air pockets form between the sod and the soil.

� Where seeds are used, erosion controls will be necessary to protect seeds for at least 75 days
after the first rainfall of the season.

Performance 
The literature suggests that vegetated swales represent a practical and potentially effective 
technique for controlling urban runoff quality.  While limited quantitative performance data 
exists for vegetated swales, it is known that check dams, slight slopes, permeable soils, dense 
grass cover, increased contact time, and small storm events all contribute to successful pollutant 
removal by the swale system.  Factors decreasing the effectiveness of swales include compacted 
soils, short runoff contact time, large storm events, frozen ground, short grass heights, steep 
slopes, and high runoff velocities and discharge rates. 

Conventional vegetated swale designs have achieved mixed results in removing particulate 
pollutants.  A study performed by the Nationwide Urban Runoff Program (NURP) monitored 
three grass swales in the Washington, D.C., area and found no significant improvement in urban 
runoff quality for the pollutants analyzed.  However, the weak performance of these swales was 
attributed to the high flow velocities in the swales, soil compaction, steep slopes, and short grass 
height. 

Another project in Durham, NC, monitored the performance of a carefully designed artificial 
swale that received runoff from a commercial parking lot. The project tracked 11 storms and 
concluded that particulate concentrations of heavy metals (Cu, Pb, Zn, and Cd) were reduced by 
approximately 50 percent.  However, the swale proved largely ineffective for removing soluble 
nutrients. 

The effectiveness of vegetated swales can be enhanced by adding check dams at approximately 
17 meter (50 foot) increments along their length (See Figure 1).  These dams maximize the 
retention time within the swale, decrease flow velocities, and promote particulate settling. 
Finally, the incorporation of vegetated filter strips parallel to the top of the channel banks can 
help to treat sheet flows entering the swale. 

Only 9 studies have been conducted on all grassed channels designed for water quality (Table 1). 
The data suggest relatively high removal rates for some pollutants, but negative removals for 
some bacteria, and fair performance for phosphorus. 
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Table 1 Grassed swale pollutant removal efficiency data 

Removal Efficiencies (% Removal) 

Study TSS TP TN NO3 Metals Bacteria Type 

Caltrans 2002 77 8 67 66 83-90 -33 dry swales 

Goldberg 1993  67.8 4.5 - 31.4 42–62 -100 grassed channel 

Seattle Metro and Washington 
Department of Ecology 1992 

60 45 - -25 2–16 -25 grassed channel 

Seattle Metro and Washington 
Department of Ecology, 1992  

83 29 - -25 46–73 -25 grassed channel 

Wang et al., 1981 80 - - - 70–80 - dry swale 

Dorman et al., 1989 98 18 - 45 37–81 - dry swale 

Harper, 1988 87 83 84 80 88–90 - dry swale 

Kercher et al., 1983 99 99 99 99 99 - dry swale 

Harper, 1988. 81 17 40 52 37–69 - wet swale 

Koon, 1995 67 39 - 9 -35 to 6 - wet swale 

While it is difficult to distinguish between different designs based on the small amount of 
available data, grassed channels generally have poorer removal rates than wet and dry swales, 
although some swales appear to export soluble phosphorus (Harper, 1988; Koon, 1995). It is not 
clear why swales export bacteria.  One explanation is that bacteria thrive in the warm swale 
soils. 

Siting Criteria 
The suitability of a swale at a site will depend on land use, size of the area serviced, soil type, 
slope, imperviousness of the contributing watershed, and dimensions and slope of the swale 
system (Schueler et al., 1992).  In general, swales can be used to serve areas of less than 10 acres, 
with slopes no greater than 5 %.  Use of natural topographic lows is encouraged and natural 
drainage courses should be regarded as significant local resources to be kept in use (Young et al., 
1996). 

Selection Criteria (NCTCOG, 1993) 
� Comparable performance to wet basins

� Limited to treating a few acres

� Availability of water during dry periods to maintain vegetation

� Sufficient available land area

Research in the Austin area indicates that vegetated controls are effective at removing pollutants 
even when dormant.  Therefore, irrigation is not required to maintain growth during dry 
periods, but may be necessary only to prevent the vegetation from dying. 
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The topography of the site should permit the design of a channel with appropriate slope and 
cross-sectional area.  Site topography may also dictate a need for additional structural controls.  
Recommendations for longitudinal slopes range between 2 and 6 percent.  Flatter slopes can be 
used, if sufficient to provide adequate conveyance.  Steep slopes increase flow velocity, decrease 
detention time, and may require energy dissipating and grade check.  Steep slopes also can be 
managed using a series of check dams to terrace the swale and reduce the slope to within 
acceptable limits.  The use of check dams with swales also promotes infiltration. 

Additional Design Guidelines 
Most of the design guidelines adopted for swale design specify a minimum hydraulic residence 
time of 9 minutes. This criterion is based on the results of a single study conducted in Seattle, 
Washington (Seattle Metro and Washington Department of Ecology, 1992), and is not well 
supported. Analysis of the data collected in that study indicates that pollutant removal at a 
residence time of 5 minutes was not significantly different, although there is more variability in 
that data.  Therefore, additional research in the design criteria for swales is needed. Substantial 
pollutant removal has also been observed for vegetated controls designed solely for conveyance 
(Barrett et al, 1998); consequently, some flexibility in the design is warranted. 

Many design guidelines recommend that grass be frequently mowed to maintain dense coverage 
near the ground surface.  Recent research (Colwell et al., 2000) has shown mowing frequency or 
grass height has little or no effect on pollutant removal. 

Summary of Design Recommendations 
1) The swale should have a length that provides a minimum hydraulic residence time of

at least 10 minutes.  The maximum bottom width should not exceed 10 feet unless a
dividing berm is provided.  The depth of flow should not exceed 2/3rds the height of
the grass at the peak of the water quality design storm intensity.  The channel slope
should not exceed 2.5%.

2) A design grass height of 6 inches is recommended.

3) Regardless of the recommended detention time, the swale should be not less than
100 feet in length.

4) The width of the swale should be determined using Manning’s Equation, at the peak
of the design storm, using a Manning’s n of 0.25.

5) The swale can be sized as both a treatment facility for the design storm and as a
conveyance system to pass the peak hydraulic flows of the 100-year storm if it is
located “on-line.”  The side slopes should be no steeper than 3:1 (H:V).

6) Roadside ditches should be regarded as significant potential swale/buffer strip sites
and should be utilized for this purpose whenever possible.  If flow is to be introduced
through curb cuts, place pavement slightly above the elevation of the vegetated areas.
Curb cuts should be at least 12 inches wide to prevent clogging.

7) Swales must be vegetated in order to provide adequate treatment of runoff. It is
important to maximize water contact with vegetation and the soil surface.  For
general purposes, select fine, close-growing, water-resistant grasses.  If possible,
divert runoff (other than necessary irrigation) during the period of vegetation
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establishment.  Where runoff diversion is not possible, cover graded and seeded 
areas with suitable erosion control materials. 

Maintenance 
The useful life of a vegetated swale system is directly proportional to its maintenance frequency. 
If properly designed and regularly maintained, vegetated swales can last indefinitely. The 
maintenance objectives for vegetated swale systems include keeping up the hydraulic and 
removal efficiency of the channel and maintaining a dense, healthy grass cover. 

Maintenance activities should include periodic mowing (with grass never cut shorter than the 
design flow depth), weed control, watering during drought conditions, reseeding of bare areas, 
and clearing of debris and blockages.  Cuttings should be removed from the channel and 
disposed in a local composting facility.  Accumulated sediment should also be removed 
manually to avoid concentrated flows in the swale.  The application of fertilizers and pesticides 
should be minimal. 

Another aspect of a good maintenance plan is repairing damaged areas within a channel. For 
example, if the channel develops ruts or holes, it should be repaired utilizing a suitable soil that 
is properly tamped and seeded.  The grass cover should be thick; if it is not, reseed as necessary.  
Any standing water removed during the maintenance operation must be disposed to a sanitary 
sewer at an approved discharge location.  Residuals (e.g., silt, grass cuttings) must be disposed 
in accordance with local or State requirements.  Maintenance of grassed swales mostly involves 
maintenance of the grass or wetland plant cover.  Typical maintenance activities are 
summarized below: 

� Inspect swales at least twice annually for erosion, damage to vegetation, and sediment and
debris accumulation preferably at the end of the wet season to schedule summer
maintenance and before major fall runoff to be sure the swale is ready for winter.  However,
additional inspection after periods of heavy runoff is desirable.  The swale should be checked
for debris and litter, and areas of sediment accumulation.

� Grass height and mowing frequency may not have a large impact on pollutant removal.
Consequently, mowing may only be necessary once or twice a year for safety or aesthetics or
to suppress weeds and woody vegetation.

� Trash tends to accumulate in swale areas, particularly along highways.  The need for litter
removal is determined through periodic inspection, but litter should always be removed
prior to mowing.

� Sediment accumulating near culverts and in channels should be removed when it builds up
to 75 mm (3 in.) at any spot, or covers vegetation.

� Regularly inspect swales for pools of standing water.  Swales can become a nuisance due to
mosquito breeding in standing water if obstructions develop (e.g. debris accumulation,
invasive vegetation) and/or if proper drainage slopes are not implemented and maintained.
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Cost 
Construction Cost 
Little data is available to estimate the difference in cost between various swale designs. One 
study (SWRPC, 1991) estimated the construction cost of grassed channels at approximately 
$0.25 per ft2. This price does not include design costs or contingencies.  Brown and Schueler 
(1997) estimate these costs at approximately 32 percent of construction costs for most 
stormwater management practices.  For swales, however, these costs would probably be 
significantly higher since the construction costs are so low compared with other practices. A 
more realistic estimate would be a total cost of approximately $0.50 per ft2, which compares 
favorably with other stormwater management practices. 
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Table 2 Swale Cost Estimate (SEWRPC, 1991) 
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Unit Cost 

Component Unit Extent Low Moderate High Low 

Mobil izalion I Swale 1 $107 $274 $441 $107 
Demobilization-Light 

Site Preparation 
Clearingb··· ···· ···· ···· · Aae 0.5 $2 ,200 $3 ,800 $5,400 $1 ,100 
Grubbing' .............. Aae 0.25 $3 ,800 $5 ,200 $6 ,600 $950 
General 
Excavation<l ............ Yd9 372 $2 .10 $3.70 $5.30 $7B1 

Level and Till" .. .... .. Yd2 1,210 $0.20 $0.35 $0.50 $242 

Sites Dew lopment 
Salvaged Topsoil 
Seed, and Mulchr .. Yd2 1,210 $0.40 $1.00 $1.60 $4B4 
Sod3 ...................... Yd2 1,210 $1.20 $2.40 $3.60 $1,452 

Subtotal -- - -- - -- $5 ,116 

Contingencies Swale 1 25% 25% 25% $1 ,279 

Total -- - -- - -- $6 ,3Q5 

Source: (S EWRPC, 1 gg 1) 

Note: Mobiliza1ionldemobilizalion refers to the organization and planning involved in establishing a vegeta1ive swale. 

• Swale has a bottom width of 1. 0 foot , a top widl h of 1 0 feet with 1 : 3 side slop es, and a 1, 0 0O-foot I en gth. 
b Area cleared = (top width + 1 o feet) x swal e length. 
• Area grubbed = (top width x swale length), 
dVolume excavated = (0 .67 x top width x swale depth) x swale length (parabolic cross-section). 
"Area tilled= (top width+ 8(swale depth2) x swale length (parabolic cross-section). 

3(top width) 
r Area seeded = area cl ea red x 0. 5. 

0 Area sodded = area cleared x 0.5. 

Tota l Cost 

Moderate High 

$274 $441 

$1 ,QOO $2,700 

$1 ,300 $1 ,650 
$1 ,376 $1 ,Q72 

$424 $605 

$1,210 $1 ,Q36 
$2,904 $4,356 

$Q,3BB $13 ,660 

$2,347 $3,415 

$11 T35 $17,075 
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Table 3 Estimated Maintenance Costs (SEWRPC, 1991) 
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Swale Size 
(Depth and Top Width) 

Component Unit Cost 1.5 Foot Depth, One- 3-F oot Depth, 3-F oot Comment 

Foot Bottom Width, Bottom Width, 21-Foot 
10-Foot Top Width Top Width 

Lawn Mowing $0.85 I 1,000 ft2 I mO\M ng $0.14 I linoorfoot $0 .21 I Ii near foot Lawn ma intenancg aroo =(top 
wid1h + 1 0 feet) x length. Mow 
eight times per year 

Genera I Lawn Ca re $9.00 11,000 WI year $0.18 I linoorfoot $0 .28 I Ii near foot Lawn maintenancg aroo = (lop 
wid1h + 10 feet) x le ng1h 

Swale Debris and Utter $0 .10 I Ii near foot I year $0.10 I linoorfoot $0.10 I linear foot -
Removal 

Grass Reseeding with $0.30 I yd2 $0 .01 I linoorfoot $0 .01 I Ii near foot Area revegetated equals 1 % 
Mulch and Fertilizer of'I awn ma inten a nee area per 

yoor 

Program Administration and $0.1 5 I linear fuot I year, $0.15 I linoorfoot $0 .15 I linear foot Inspect four times per yoo r 
Swale I nspeciion plus $25 I inspecii on 

Total .. $0.58 I linear foo,t $ 0.75-1 linoa:r foot -
-· ·-·- -·--- . - ·-
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Maintenance Cost 
Caltrans (2002) estimated the expected annual maintenance cost for a swale with a tributary 
area of approximately 2 ha at approximately $2,700.  Since almost all maintenance consists of 
mowing, the cost is fundamentally a function of the mowing frequency.  Unit costs developed by 
SEWRPC are shown in Table 3.  In many cases vegetated channels would be used to convey 
runoff and would require periodic mowing as well, so there may be little additional cost for the 
water quality component.  Since essentially all the activities are related to vegetation 
management, no special training is required for maintenance personnel. 
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Brown, W., and T. Schueler. 1997.  The Economics of Stormwater BMPs in the Mid-Atlantic 
Region.  Prepared for the Chesapeake Research Consortium, Edgewater, MD, by the Center for 
Watershed Protection, Ellicott City, MD. 

Center for Watershed Protection (CWP). 1996.  Design of Stormwater Filtering Systems. 
Prepared for the Chesapeake Research Consortium, Solomons, MD, and USEPA Region V, 
Chicago, IL, by the Center for Watershed Protection, Ellicott City, MD. 

Colwell, Shanti R., Horner, Richard R., and Booth, Derek B., 2000.  Characterization of 
Performance Predictors and Evaluation of Mowing Practices in Biofiltration Swales.   Report 
to King County Land And Water Resources Division and others by Center for Urban Water 
Resources Management, Department of Civil and Environmental Engineering, University of 
Washington, Seattle, WA 

Dorman, M.E., J. Hartigan, R.F. Steg, and T. Quasebarth. 1989. Retention, Detention and 
Overland Flow for Pollutant Removal From Highway Stormwater Runoff. Vol. 1. FHWA/RD 
89/202. Federal Highway Administration, Washington, DC. 

Goldberg. 1993.  Dayton Avenue Swale Biofiltration Study.  Seattle Engineering Department, 
Seattle, WA. 

Harper, H. 1988. Effects of Stormwater Management Systems on Groundwater Quality. 
Prepared for Florida Department of Environmental Regulation, Tallahassee, FL, by 
Environmental Research and Design, Inc., Orlando, FL. 

Kercher, W.C., J.C. Landon, and R. Massarelli. 1983.  Grassy swales prove cost-effective for 
water pollution control.  Public Works, 16: 53–55. 

Koon, J. 1995.  Evaluation of Water Quality Ponds and Swales in the Issaquah/East Lake 
Sammamish Basins. King County Surface Water Management, Seattle, WA, and Washington 
Department of Ecology, Olympia, WA. 

Metzger, M. E., D. F. Messer, C. L. Beitia, C. M. Myers, and V. L. Kramer. 2002. The Dark Side 
Of Stormwater Runoff Management: Disease Vectors Associated With Structural BMPs. 
Stormwater 3(2): 24-39.Oakland, P.H. 1983.  An evaluation of stormwater pollutant removal 
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Urban Runoff in Two Locations in Austin, TX.  USGS Water Resources Investigations Report 
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Maryland Department of the Environment (MDE). 2000.  Maryland Stormwater Design 
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Notation : 

Provide for scour 

protect ion. 

T 
D, 

(a ) 

L 

L = Length of swalo impoundmont area por check dam (ft) (b) 
D8 = Depth of chock dam (It) 
Ss = Bottom s lpe of swa lo (!tilt) 
W = Top width of chock darn (ft) 
W8 = Bottom width of chock da rn (ft) 
z,., = Ratio of horizonta l to vertica l chan~ • in swa lo side slope (ft/ft) 

Cro · section of ·wale with check dam. 

Oimen 101101 view of s, a le impoundrnent area. 
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Description 
Drain inserts are manufactured filters or fabric placed in a drop 
inlet to remove sediment and debris.  There are a multitude of 
inserts of various shapes and configurations, typically falling into 
one of three different groups: socks, boxes, and trays.  The sock 
consists of a fabric, usually constructed of polypropylene.  The 
fabric may be attached to a frame or the grate of the inlet holds 
the sock.  Socks are meant for vertical (drop) inlets.  Boxes are 
constructed of plastic or wire mesh.  Typically a polypropylene 
“bag” is placed in the wire mesh box.  The bag takes the form of 
the box.  Most box products are one box; that is, the setting area 
and filtration through media occur in the same box.  Some 
products consist of one or more trays or mesh grates.  The trays 
may hold different types of media.  Filtration media vary by 
manufacturer.  Types include polypropylene, porous polymer, 
treated cellulose, and activated carbon. 

California Experience 
The number of installations is unknown but likely exceeds a 
thousand.  Some users have reported that these systems require 
considerable maintenance to prevent plugging and bypass. 

Advantages 
Does not require additional space as inserts as the drain
inlets are already a component of the standard drainage
systems.

Easy access for inspection and maintenance.

As there is no standing water, there is little concern for
mosquito breeding.

A relatively inexpensive retrofit option.

Limitations 
Performance is likely significantly less than treatment systems 
that are located at the end of the drainage system such as ponds 
and vaults.  Usually not suitable for large areas or areas with 
trash or leaves than can plug the insert. 

Design and Sizing Guidelines 
Refer to manufacturer’s guidelines.  Drain inserts come any 
many configurations but can be placed into three general groups: 
socks, boxes, and trays.  The sock consists of a fabric, usually 
constructed of polypropylene.  The fabric may be attached to a 
frame or the grate of the inlet holds the sock.  Socks are meant 
for vertical (drop) inlets.  Boxes are constructed of plastic or wire 
mesh.  Typically a polypropylene “bag” is placed in the wire mesh 
box.  The bag takes the form of the box.  Most box products are 

Design Considerations 

Use with other BMPs

Fit and Seal Capacity within Inlet

Targeted Constituents 

 Sediment 
 Nutrients 
 Trash 
 Metals 
 Bacteria 
 Oil and Grease 
 Organics 

Removal Effectiveness 
See New Development and 
Redevelopment Handbook-Section 5. 
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one box; that is, the setting area and filtration through media occurs in the same box.  One 
manufacturer has a double-box.  Stormwater enters the first box where setting occurs.  The 
stormwater flows into the second box where the filter media is located.  Some products consist 
of one or more trays or mesh grates.  The trays can hold different types of media.  Filtration 
media vary with the manufacturer: types include polypropylene, porous polymer, treated 
cellulose, and activated carbon. 

Construction/Inspection Considerations 
Be certain that installation is done in a manner that makes certain that the stormwater enters 
the unit and does not leak around the perimeter.  Leakage between the frame of the insert and 
the frame of the drain inlet can easily occur with vertical (drop) inlets. 

Performance 
Few products have performance data collected under field conditions. 

Siting Criteria 
It is recommended that inserts be used only for retrofit situations or as pretreatment where 
other treatment BMPs presented in this section area used. 

Additional Design Guidelines 
Follow guidelines provided by individual manufacturers. 

Maintenance 
Likely require frequent maintenance, on the order of several times per year. 

Cost 
The initial cost of individual inserts ranges from less than $100 to about $2,000.  The cost of
using multiple units in curb inlet drains varies with the size of the inlet.

The low cost of inserts may tend to favor the use of these systems over other, more effective
treatment BMPs.  However, the low cost of each unit may be offset by the number of units
that are required, more frequent maintenance, and the shorter structural life (and therefore
replacement).

References and Sources of Additional Information 
Hrachovec, R., and G. Minton, 2001, Field testing of a sock-type catch basin insert, Planet CPR, 
Seattle, Washington 

Interagency Catch Basin Insert Committee, Evaluation of Commercially-Available Catch Basin 
Inserts for the Treatment of Stormwater Runoff from Developed Sites, 1995 

Larry Walker Associates, June 1998, NDMP Inlet/In-Line Control Measure Study Report 

Manufacturers literature 

Santa Monica (City), Santa Monica Bay Municipal Stormwater/Urban Runoff Project - 
Evaluation of Potential Catch basin Retrofits, Woodward Clyde, September 24, 1998 
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Woodward Clyde, June 11, 1996, Parking Lot Monitoring Report, Santa Clara Valley Nonpoint 
Source Pollution Control Program. 



24"
(600 mm) MIN*

7.0'
(2.1 m)
MAX

12" (300 mm) TYP100" (2540 mm)

12" (300 mm) MIN

12" (300 mm) MIN

9"
(230 mm) MIN

60"
(1525 mm)

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm).

SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

MC-4500
END CAP

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED

OR VERTICAL)

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".ADS GEOSYTHETICS 601T NON-WOVEN

GEOTEXTILE ALL AROUND CLEAN, CRUSHED,
ANGULAR EMBEDMENT STONE

CHAMBERS SHALL MEET ASTM F2418 "STANDARD
SPECIFICATION FOR POLYPROPELENE (PP) CORRUGATED

WALL STORMWATER COLLECTION CHAMBERS".

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #4

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

MC-4500 CHAMBER
Designed to meet the most stringent industry performance standards for 
superior structural integrity while providing designers with a cost-effective 
method to save valuable land and protect water resources. The StormTech 
system is designed primarily to be used under parking lots, thus maximizing 
land usage for private (commercial) and public applications. StormTech 
chambers can also be used in conjunction with Green Infrastructure, thus 
enhancing the performance and extending the service life of these practices.

STORMTECH MC-4500 CHAMBER  
(not to scale)
Nominal Chamber Specifications

Size (L x W x H) 
52” x 100” x 60” 
1,321 mm x 2,540 mm x 1,524 mm

Chamber Storage 
106.5 ft3 (3.01 m3)

Min. Installed Storage* 
162.6 ft3 (4.60 m3)

Weight 
120 lbs (54.4 kg)

Shipping 
7 chambers/pallet 
11 pallets/truck

*Assumes a minimum of 12” (300 mm) of
stone above, 9” (230 mm) of stone below 
chambers, 9” (230 mm) of stone between 
chambers/end caps and 40% stone porosity.

STORMTECH MC-4500 END CAP  
(not to scale)
Nominal End Cap Specifications

Size (L x W x H) 
35.1” x 90.2” x 59.4” 
891 mm x 2,291 mm x 1,509 mm

End Cap Storage 
35.7 ft3 (1.01 m3)

Min. Installed Storage* 
108.7 ft3 (3.08 m3)

Weight 
120 lbs (54.4 kg)

Shipping 
7 end caps/pallet 
11 pallets/truck

*Assumes a minimum of 12” (300 mm) of stone
above, 9” (230 mm) of stone below, 6” (150 mm) 
of stone perimeter, 9” (230 mm) of stone between 
chambers/end caps and 40% stone porosity.

30.7" 
(781 mm) 

INSTALLED 

35.1" 
(891 mm) 7 

59.4" 
(1509 mm) 

J_ 
I- I- 90.2" (2291 mm) -j 

52.0" 

1(1321mm)I 
ACTUAL 
LENGTH 

48.3" (1227 mm) -I I--
INSTALLED LENGTH I I ~-11 // \\(:imm) 

f-- 100.0" (2540 mm) ---j 



THE MOST ADVANCED NAME IN WATER MANAGEMENT SOLUTIONS TM
Advanced Drainage Systems, Inc.
4640 Trueman Blvd., Hilliard, OH  43026 
1-800-821-6710  www.ads-pipe.com 

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com
The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc.  
StormTech® is a registered trademark of StormTech, Inc.  
© 2017 Advanced Drainage Systems, Inc. #S26B1110  09/17 CS

For more information on the StormTech MC-4500 Chamber and other ADS products, please contact our Customer Service Representatives at 1-800-821-6710

TOOL
DESIGN

MC-4500 CHAMBER SPECIFICATIONS

STORAGE VOLUME PER CHAMBER FT3 (M3)

Note: Assumes 9” (230 mm) of separation between chamber rows, 12” (300 
mm) of perimeter in front of the end caps, and 24” (600 mm) of cover. The 
volume of excavation will varyas depth of cover increases.

Note: Assumes 9” (230 mm) row spacing, 40% stone porosity, 12” (300 mm) stone above and 
includes the bare chamber/end cap volume. End cap volume assumes 12” (300 mm) stone 
perimeter.

Working on a project?  
Visit us at www.stormtech.com 
and utilize the StormTech Design Tool

ENGLISH TONS (yds3)
Stone Foundation Depth

9” 12” 15” 18” 

MC-4500 Chamber 7.4 (5.2) 7.8 (5.5) 8.3 (5.9) 8.8 (6.2)

MC-4500 End Cap 9.6 (6.8) 10.0 (7.1) 10.4 (7.4) 10.9 (7.7)

METRIC KILOGRAMS (m3) 230 mm 300 mm 375 mm 450 mm

MC-4500 Chamber 6,681 (4.0) 7,117 (4.2) 7,552 (4.5) 7,987 (4.7)

MC-4500 End Cap 8,691 (5.2) 9,075 (5.4) 9,460 (5.6) 9,845 (5.9)

Note: Assumes 12” (300 mm) of stone above and 9” (230 mm) row spacing and 12” (300 mm) 
of perimeter stone in front of end caps.

AMOUNT OF STONE PER CHAMBER

Stone Foundation Depth

9” (230 mm) 12” (300 mm) 15” (375mm) 18” (450 mm)

MC-4500 Chamber 10.5 (8.0) 10.8 (8.3) 11.2 (8.5) 11.5 (8.8)

MC-4500 End Cap 9.3 (7.1) 9.6 (7.3) 9.9 (7.6) 10.2 (7.8)

VOLUME EXCAVATION PER CHAMBER YD3 (M3)

Bare 
Chamber 
Storage  
ft3 (m3)

Chamber and Stone 
Foundation Depth in. (mm)

9” (230 
mm) 12” (300 mm) 15” (375 mm) 18” (450 mm)

MC-4500 Chamber 106.5 (3.02) 162.6 (4.60) 166.3 (4.71) 169.6 (4.81) 173.6 (4.91)

MC-4500 End Cap 35.7 (1.0) 108.7 (3.08) 111.9 (3.17) 115.2 (3.26) 118.4 (3.35)
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MC-4500 TECHNICAL SPECIFICATION

NTS

PART # STUB B C

MC4500REPE06T

6" (150 mm)

42.54" (1.081 m)

---

MC4500REPE06B ---

0.86" (22 mm)

MC4500REPE08T

8" (200 mm)

40.50" (1.029 m)

---

MC4500REPE08B ---

1.01" (26 mm)

MC4500REPE10T

10" (250 mm)

38.37" (975 mm)

---

MC4500REPE10B ---

1.33" (34 mm)

MC4500REPE12T

12" (300 mm)

35.69" (907 mm)

---

MC4500REPE12B ---

1.55" (39 mm)

MC4500REPE15T

15" (375 mm)

32.72" (831 mm)

---

MC4500REPE15B ---

1.70" (43 mm)

MC4500REPE18TC

18" (450 mm)

29.36" (746 mm)

---

MC4500REPE18TW

MC4500REPE18BC

---

1.97" (50 mm)

MC4500REPE18BW

MC4500REPE24TC

24" (600 mm)

23.05" (585 mm)

---

MC4500REPE24TW

MC4500REPE24BC

---

2.26" (57 mm)

MC4500REPE24BW

MC4500REPE30BC

30" (750 mm)

---

2.95" (75 mm)

MC4500REPE36BC

36" (900 mm)

---

3.25" (83 mm)

MC4500REPE42BC

42" (1050 mm)

---

3.55" (90  mm)

NOTE: ALL DIMENSIONS ARE NOMINAL

NOMINAL CHAMBER SPECIFICATIONS

SIZE (W X H X INSTALLED LENGTH) 100.0" X 60.0" X 48.3" (2540 mm X 1524 mm X 1227 mm)

CHAMBER STORAGE 106.5 CUBIC FEET (3.01 m³)

MINIMUM INSTALLED STORAGE* 162.6 CUBIC FEET (4.60 m³)

WEIGHT 130.0 lbs. (59.0 kg)

NOMINAL END CAP SPECIFICATIONS

SIZE (W X H X INSTALLED LENGTH) 90.2" X 59.4" X 30.7" (2291 mm X 1509 mm X 781 mm)

END CAP STORAGE 35.7 CUBIC FEET (1.01 m³)

MINIMUM INSTALLED STORAGE* 108.7 CUBIC FEET (3.08 m³)

WEIGHT 135.0 lbs. (61.2 kg)

*ASSUMES 12" (305 mm) STONE ABOVE, 9" (229 mm) STONE FOUNDATION AND BETWEEN CHAMBERS,

12" (305 mm) STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE POROSITY.

STUBS AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"

STUBS AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"

END CAPS WITH A WELDED CROWN PLATE END WITH "C"

END CAPS WITH A PREFABRICATED WELDED STUB END WITH "W"

B

C

52.0"

(1321 mm)

48.3"

(1227 mm)

INSTALLED

60.0"

(1524 mm)

100.0" (2540 mm)

90.2" (2291 mm)

59.4"

(1509 mm)

30.7"

(781 mm)

INSTALLED

35.1"

(891 mm)

UPPER JOINT

CORRUGATION

WEB

CREST

CREST

STIFFENING RIB

VALLEY

STIFFENING RIB

BUILD ROW IN THIS DIRECTION

LOWER JOINT CORR.

FOOT

CUSTOM PRECORED INVERTS ARE

AVAILABLE UPON REQUEST.

INVENTORIED MANIFOLDS INCLUDE

12-24" (300-600 mm) SIZE ON SIZE

AND 15-48" (375-1200 mm)

ECCENTRIC MANIFOLDS. CUSTOM

INVERT LOCATIONS ON THE MC-4500

END CAP CUT IN THE FIELD ARE NOT

RECOMMENDED FOR PIPE SIZES

GREATER THAN 10" (250 mm). THE

INVERT LOCATION IN COLUMN 'B'

ARE THE HIGHEST POSSIBLE FOR

THE PIPE SIZE.
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THE MOST ADVANCED NAME IN WATER MANAGEMENT SOLUTIONS TM

ECCENTRIC
HEADER

MANHOLE
WITH

OVERFLOW
WEIR 

STORMTECH
ISOLATOR ROW

OPTIONAL 
PRE-TREATMENT

OPTIONAL 
ACCESS STORMTECH CHAMBERS

THE ISOLATOR® ROW 

INTRODUCTION 
An important component of any Stormwater Pollution Prevention 
Plan is inspection and maintenance. The StormTech Isolator Row is 
a technique to inexpensively enhance Total Suspended Solids (TSS) 
removal and provide easy access for inspection and maintenance. 

THE ISOLATOR ROW 
The Isolator Row is a row of StormTech chambers, either SC-160LP, 
SC-310, SC-310-3, SC-740, DC-780, MC-3500 or MC-4500 models, 
that is surrounded with filter fabric and connected to a closely located 
manhole for easy access. The fabric-wrapped chambers provide for 
settling and filtration of sediment as storm water rises in the Isolator 
Row and ultimately passes through the filter fabric. The open bottom 
chambers and perforated sidewalls (SC-310, SC- 310-3 and SC-740 
models) allow storm water to flow both vertically and horizontally out of 
the chambers. Sediments are captured in the Isolator Row protecting 
the storage areas of the adjacent stone and chambers from sediment 
accumulation. 

Two different fabrics are used for the Isolator Row. A woven geotextile 
fabric is placed between the stone and the Isolator Row chambers. 
The tough geotextile provides a media for storm water filtration and 
provides a durable surface for maintenance operations. It is also 
designed to prevent scour of the underlying stone and remain intact 
during high pressure jetting. A non-woven fabric is placed over the 
chambers to provide a filter media for flows passing through the 
perforations in the sidewall of the chamber. The non-woven fabric is not 
required over the SC-160LP, DC-780, MC-3500 or MC-4500 models as 
these chambers do not have perforated side walls. 

The Isolator Row is typically designed to capture the "first flush" and 
offers the versatility to be sized on a volume basis or flow rate basis. 
An upstream manhole not only provides access to the Isolator Row but 
typically includes a high flow weir such that storm water flowrates or 
volumes that exceed the capacity of the Isolator Row overtop the over 
flow weir and discharge through a manifold to the other chambers. 

The Isolator Row may also be part of a treatment train. By treating 
storm water prior to entry into the chamber system, the service life can 
be extended and pollutants such as hydrocarbons can be captured. 
Pre-treatment best management practices can be as simple as 
deep sump catch basins, oil-water separators or can be innovative 
storm water treatment devices. The design of the treatment train and 
selection of pretreatment devices by the design engineer is often 
driven by regulatory requirements. Whether pretreatment is used or not, 
the Isolator Row is recommended by StormTech as an effective means 
to minimize maintenance requirements and maintenance costs. 

Note: See the StormTech Design Manual for detailed information on 
designing inlets for a Storm Tech system, including the Isolator Row. 

Looking down the Isolator Row from the 
manhole opening, woven geotextile is shown 

between the chamber and stone base. 

StormTech Isolator Row with 
Overflow Spillway (not to scale) 
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ISOLATOR ROW STEP BY STEP MAINTENANCE PROCEDURES 

STEP1 
Inspect Isolator Row for sediment. 

A) Inspection ports (if present) 
i. Remove lid from floor box frame 
ii. Remove cap from inspection riser 
iii. Using a flashlight and stadia rod,measure depth of sediment and record results on maintenance log. 
iv. If sediment is at or above 3 inch depth, proceed to Step 2. If not, proceed to Step 3. 

8) All Isolator Rows 
i. Remove cover from manhole at upstream end of Isolator Row 
ii. Using a flashlight, inspect down Isolator Row through outlet pipe 

1. Mirrors on poles or cameras may be used to avoid a confined space entry 
2. Follow OSHA regulations for confined space entry if entering manhole 

iii. If sediment is at or above the lower row of sidewall holes (approximately 3 inches), proceed to Step 2. 
If not, proceed to Step 3. 

STEP2 
Clean out Isolator Row using the JetVac process. 

A) A fixed floor cleaning nozzle with rear facing nozzle spread of 45 inches or more is preferable 
8) Apply multiple passes of JetVac until backflush water is clean 
C) Vacuum manhole sump as required 

STEP3 
Replace all caps, lids and covers, record observations and actions. 

STEP4 
Inspect & clean catch basins and manholes upstream of the StormTech system. 

SAMPLE MAINTENANCE LOG 

~ Sediment Depth I . . I 
Date I rnu:u ~~;;~; (~)"111u1:r I rn.1:;e~~;;~~ <~" u, I (1)-(2) Observat1ons/Act10ns Inspector 

3/15/11 6,3 f~ "'o"'e Ne.., t"'s~0-Llo-Ho"', Ftxed. pot"'~ ts Cl fr0-Me 0-~ 1>::>M 
9r0-d.e 

~/24-/11 6,2 0,1 f~ SoMe 9rt~ feU SM 

6/20/13 5,'if' 0,5 f~ Muck(. feel, d.ebrts vtstble t"' MO-"'kole °'"'d. t"' Nv 
lsol0- or R,o ... , MO-t"'~e"'°'"'ce d.ue 

6.3 f~ 0 l>JM 
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REQUIRED MATERIALS AND EQUIPMENT LIST
• Acceptable fill materials per Table 1
• Woven and non-woven geotextiles

NOTE: MC-3500 chamber pallets are 77” x 90” (2.0 m x 2.3 m) and weigh about 2010 lbs. (912 kg) and MC-4500 pallets are 100” x 52” (2.5 m x 1.3 m) and
weigh about 840 lbs. (381 kg). Unloading chambers requires 72” (1.8 m) (min.) forks and/or tie downs (straps, chains, etc).

IMPORTANT NOTES:
A. This installation guide provides the minimum requirements for proper installation of chambers. Nonadherence to this guide may result in damage to chambers 
during installation. Replacement of damaged chambers during or after backfilling is costly and very time consuming. It is recommended that all installers are familiar 
with this guide, and that the contractor inspects the chambers for distortion, damage and joint integrity as work progresses.

B. Use of a dozer to push embedment stone between the rows of chambers may cause damage to chambers and is not an acceptable backfill method. Any chambers 
damaged by using the “dump and push” method are not covered under the StormTech standard warranty.

C. Care should be taken in the handling of chambers and end caps. End caps must be stored standing upright. Avoid dropping, prying or excessive force on chambers 
during removal from pallet and initial placement.

Requirements for System Installation

• StormTech solid end caps, pre-cored and pre-fabricated end caps
• StormTech chambers, manifolds and fittings

Excavate bed and prepare subgrade per
engineer’s plans.

Place non-woven geotextile over prepared soils
and up excavation walls.

Place clean, crushed, angular stone foundation
9” (230 mm) min. Install underdrains if required.
Compact to achieve a flat surface.

MC-3500/MC-4500

1

2

Manifold, Scour Fabric and Chamber Assembly

Manifold Insertion StormTech Isolator Row Detail

Install manifolds and lay out woven scour 
geotextile at inlet rows [min. 17.5 ft (5.33 m)] 
at each inlet end cap. Place a continuous 
piece (no seams) along entire length of 
Isolator® Row(s) in two layers.

Insert inlet and outlet manifolds a minimum 12”
(300 mm) into chamber end caps. Manifold header
should be a minimum 12” (300 mm) from base of
end cap.

Align the first chamber and end cap of each 
row with inlet pipes. Contractor may choose 
to postpone stone placement around end 
chambers and leave ends of rows open 
for easy inspection of chambers during the 
backfill process.

Continue installing chambers by overlapping chamber end 
corrugations.  Chamber joints are labeled “Lower Joint – 
Overlap Here” and “Build this direction – Upper Joint”  Be 
sure that the chamber placement does not exceed the reach 
of the construction equipment used to place the stone.  
Maintain minimum 9” (300 mm) spacing between rows.
For the Isolator Row place two continuous layers of ADS 
Woven fabric between the foundation stone and the isolator 
row chambers, making sure the fabric lays flat and extends 
the entire width of the chamber feet. 

SUMP DEPTH TBD BY
SITE DESIGN ENGINEER

(24" [600 mm] MIN RECOMMENDED)

24" (600 mm) HDPE ACCESS PIPE REQUIRED
USE FACTORY PRE-CORED END CAP

TWO LAYERS OF ADS GEOSYNTHETICS 315WTM WOVEN
GEOTEXTILE BETWEEN FOUNDATION STONE AND CHAMBERS
MC-3500 - 8.3 (2.5 m) MIN WIDE CONTINUOUS FABRIC STRIP
MC-4500 - 10.3' (3.1 m) MIN WIDE CONTINUOUS FABRIC STRIP

CATCH BASIN
OR

MANHOLE

COVER PIPE CONNECTION TO END
CAP WITH ADS GEOSYNTHETICS

601T NON-WOVEN GEOTEXTILE CHAMBER (MC-4500 SHOWN)

END CAP (MC-4500 SHOWN)
OPTIONAL INSPECTION PORT

Initial Anchoring of Chambers – Embedment Stone

Initial embedment shall be spotted along the centerline of the chamber evenly
anchoring the lower portion of the chamber. This is best accomplished with a
stone conveyor or excavator reaching along the row.

No equipment shall be operated on the bed at this stage of the installation.
Excavators must be located off the bed. Dump trucks shall not dump stone
directly on to the bed. Dozers or loaders are not allowed on the bed at this 
time.

Backfill of Chambers – Embedment Stone

UNEVEN BACKFILL

Backfill chambers evenly. Stone column height should never differ by more 
than 12” (300 mm) between adjacent chamber rows or between chamber 
rows and perimeter.

EVEN BACKFILL

Perimeter stone must be brought up evenly with chamber rows. Perimeter 
must be fully backfilled, with stone extended horizontally to the excavation 
wall.

PERIMETER NOT BACKFILLED PERIMETER FULLY BACKFILLED

Call StormTech at 888.892.2694 for technical and product information or visit www.stormtech.com 3

12" (300 mm)
MAX.
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NOTES:

1.	36” (900 mm) of stabilized cover materials over the 
chambers is required for full dump truck travel and 
dumping.

2.	During paving operations, dump truck axle loads on 
24” (600mm) of cover may be necessary. Precautions 
should be taken to avoid rutting of the road base layer, 
to ensure that compaction requirements have been met, 
and that a minimum of 24” (600 mm) of cover exists 
over the chambers. Contact StormTech for additional 
guidance on allowable axle loads during paving.

3.	Ground pressure for track dozers is the vehicle 
operating weight divided by total ground contact area 
for both tracks. Excavators will exert higher ground 
pressures based on loaded bucket weight and boom 
extension.

4.	Mini-excavators (<8,000lbs/3,628 kg) can be used with 
at least 12” (300 mm) of stone over the chambers and 
are limited by the maximum ground pressures in Table 2 
based on a full bucket at maximum boom extension.

5.	StormTech does not require compaction of initial fill at 
18” (450 mm) of cover. However, requirements by others 
for 6” (150 mm) lifts may necessitate the use of small 
compactors at 18” (450 mm) of cover.

6.	Storage of materials such as construction materials, 
equipment, spoils, etc. should not be located over 
the StormTech system. The use of equipment over 
the StormTech system not covered in Table 2 (ex. soil 
mixing equipment, cranes, etc) is limited. Please contact 
StormTech for more information.

7.	Allowable track loads based on vehicle travel only. 
Excavators shall not operate on chamber beds until the 
total backfill reaches 3 feet (900 mm) over the entire 
bed.Excavators shall not operate on chamber beds until 
the total backfill reaches 3 feet (900 mm) over the entire 
bed.

Material Location
Fill Depth 

over Chambers in. 
[mm]

Maximum Allowable Wheel Loads Maximum Allowable Track Loads6 Maximum Allowable Roller Loads

Max Axle Load for 
Trucks 
lbs [kN]

Max Wheel Load 
for Loaders 

lbs [kN] 

Track 
Width 

in. [mm]

Max Ground 
Pressure
psf [kPa]

Max Drum Weight 
or Dynamic Force 

lbs [kN] 
 D  Final Fill 
      Material

36” [900]
Compacted

32,000 [142] 16,000 [71] 12” [305]
18” [457]
24” [610]
30” [762]
36” [914]

3420 [164]
2350 [113]
1850 [89]
1510 [72]
1310 [63]

38,000 [169]

 C  Initial Fill 
      Material

24” [600]
Compacted

32,000 [142] 16,000 [71] 12” [305]
18” [457]
24” [610]
30” [762]
36” [914]

2480 [119]
1770 [85]
1430 [68]
1210 [58]
1070 [51]

20,000 [89]

24” [600]
Loose/Dumped

24,000 [107] 12,000 [53] 12” [305]
18” [457]
24” [610]
30” [762]
36” [914]

2245 [107]
1625 [78]
1325 [63]
1135 [54]
1010 [48]

16,000 [71]

18” [450] 24,000 [107] 12,000 [53] 12” [305]
18” [457]
24” [610]
30” [762]

2010 [96]
1480 [71]
1220 [58]
1060 [51]

5,000 [22]
(static loads only)5

 B  Embedment 
      Stone

12” [300] NOT ALLOWED NOT ALLOWED 12” [305]
18” [457]
24” [610]
30” [762]

1100 [53]
715 [34]
660 [32]
580 [28]

NOT ALLOWED

6” [150] NOT ALLOWED NOT ALLOWED NOT ALLOWED NOT ALLOWED NOT ALLOWED

Material Location Placement Methods/ Restrictions
Wheel Load Restrictions Track Load Restrictions Roller Load Restrictions

See Table 2 for Maximum Construction Loads

D  Final Fill 
     Material

A variety of placement methods may be
used. All construction loads must not
exceed the maximum limits in Table 2.

36” (900 mm) minimum
cover required for dump
trucks to dump over
chambers.

Dozers to push parallel to
rows.4

Roller travel parallel to rows
only until 36” (900 mm)
compacted cover is
reached.

C  Initial Fill 
     Material

Excavator positioned off bed recommended.
Small excavator allowed over
chambers. Small dozer allowed.

Asphalt can be dumped into
paver when compacted
pavement subbase reaches
24” (600 mm) above top of
chambers.

Small LGP track dozers & skid
loaders allowed to grade cover
stone with at least 12” (300 mm)
stone under tracks at all times.
Equipment must push parallel
to rows at all times.

Use dynamic force of roller
only after compacted fill
depth reaches 24” (600 mm)
over chambers. Roller travel
parallel to chamber rows only.

B  Embedment 
     Stone

No equipment allowed on bare chambers.
Use excavator or stone conveyor
positioned off bed or on foundation
stone to evenly fill around all chambers
to at least the top of chambers.

No wheel loads allowed.
Material must be placed
outside the limits of the
chamber bed.

No tracked equipment is
allowed on chambers until
a min. 12” (300 mm) cover
stone is in place.

No rollers allowed.

A  Foundation 
     Stone

No StormTech restrictions. Contractor responsible for any conditions or requirements by others relative to subgrade bearing
capacity, dewatering or protection of subgrade.

Table 2 - Maximum Allowable Construction Vehicle Loads6

Table 3 - Placement Methods and Descriptions

Call StormTech at 888.892.2694 for technical and product information or visit www.stormtech.com 6

Material Location Description
AASHTO M43  
Designation1

Compaction/Density  
Requirement

D  Final Fill: Fill Material for layer ‘D’ 
starts from the top of the ‘C’ layer to the 
bottom of flexible pavement or unpaved 
finished grade above. Note that the pave-
ment subbase may be part of the ‘D’ layer.

Any soil/rock materials, native soils 
or per engineer’s plans. Check 
plans for pavement subgrade 
requirements.

N/A Prepare per site design engineer’s plans. Paved 
installations may have stringent material and prepara-
tion requirements.

C  Initial Fill: Fill Material for layer ‘C’ 
starts from the top of the embedment 
stone (‘B’ layer) to 24” (600 mm) above 
the top of the chamber. Note that pave-
ment subbase may be part of the ‘C’ layer.

Granular well-graded soil/
aggregate mixtures, <35% fines 
or processed aggregate. Most 
pavement subbase materials can 
be used in lieu of this layer.

AASHTO M145
A-1, A-2-4, A-3

or
AASHTO M431  

3, 357, 4, 467, 5, 56, 57, 6, 
67, 68, 7, 78, 8, 89, 9, 10

Begin compaction after min. 24” (600 mm) of mate-
rial over the chambers is reached. Compact additional 
layers in 12” (300 mm) max. lifts to a min. 95% Proc-
tor density for well-graded material and 95% relative 
density for processed aggregate materials. 

B  Embedment Stone: Fill the 
surrounding surrounding chambers from 
the foundation stone (‘A’ layer) to the ‘C’ 
layer above.

Clean, crushed, angular stone AASHTO M431

3, 357, 4
No compaction required.

A  Foundation Stone: Fill below 
chambers from the subgrade up to the 
foot (bottom) of the chamber. 

Clean, crushed, angular stone, AASHTO M431

3, 357, 4
Place and compact in 9” (230 mm) max lifts using 
two full coverages with a vibratory compactor.2, 3

Table 1- Acceptable Fill Materials Figure 1- Inspection Port Detail

PLEASE NOTE:
1.	The listed AASHTO designations are for gradations only. The stone must also be clean, crushed, angular. For 

example, a specification for #4 stone would state: “clean, crushed, angular no. 4 (AASHTO M43) stone”.
2.	StormTech compaction requirements are met for ‘A’ location materials when placed and compacted in 9” (230 mm) 

(max) lifts using two full coverages with a vibratory compactor.
3.	Where infiltration surfaces may be comprised by compaction, for standard installations and standard design load 

conditions, a flat surface may be achieved by raking or dragging without compaction equipment. For special load 
designs, contact StormTech for compaction requirements.

Figure 2 - Fill Material Locations

5

18" (450 mm) MIN WIDTH

PAVEMENT

6" INSPECTION PORT DETAIL
NTS

CONCRETE COLLAR

MC-3500 CHAMBER SHOWN

CONCRETE SLAB
8" (200 mm) MIN THICKNESS

12" (300 mm) NYLOPLAST INLINE
DRAIN BODY W/SOLID HINGED
COVER OR GRATE
PART# 2712AG6IP*
SOLID COVER: 1299CGC*
GRATE: 1299CGS

CONCRETE COLLAR NOT REQUIRED
FOR UNPAVED APPLICATIONS

6" (150 mm) SDR35 PIPE
FLEXSTORM CATCH IT

PART# 6212NYFX
WITH USE OF OPEN GRATE

6" (150 mm) INSERTA TEE
PART# 6P26FBSTIP*

INSERTA TEE TO BE CENTERED IN
VALLEY OF CORRUGATIONS

* THE PART# 2712AG6IPKIT CAN BE
USED TO ORDER ALL NECESSARY
COMPONENTS FOR A SOLID LID
INSPECTION PORT INSTALLATION

Backfill of Chambers – Embedment Stone and Cover Stone

Final Backfill of Chambers – Fill Material Inserta Tee Detail

Continue evenly backfilling between rows and around perimeter until 
embedment stone reaches tops of chambers and a minimum 12” (300 mm) 
of cover stone is in place. Perimeter stone must extend horizontally to the 
excavation wall for both straight or sloped sidewalls. The recommended 
backfill methods are with a stone conveyor outside of the bed or build as you 
go with an excavator inside the bed reaching along the rows. Backfilling while 
assembling chambers rows as shown in the picture will help to ensure that 
equipment reach is not exceeded.

Install non-woven geotextile over stone. Geotextile must overlap 24” (600 mm) in. 
where edges meet. Compact at 24” (600 mm) of fill. Roller travel parallel with rows.

Only after chambers have been backfilled to top of chamber and with 
a minimum 12” (300 mm) of cover stone on top of chambers can skid 
loaders and small LGP dozers be used to final grade cover stone and 
backfill material in accordance with ground pressure limits in Table 2. 
Equipment must push material parallel to rows only. Never push perpendicular 
to rows. StormTech recommends the contractor inspect chamber rows before 
placing final backfill. Any chambers damaged by construction equipment shall 
be removed and replaced.

4

0 

0 

0 

0 

PERIMETER STONE 

EXCAVATION WALL 
(CAN BE SLOPED OR VERTICAL) 

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL 
AROUND CLEAN, CRUSHED, ANGULAR STONE IN A& B LAYERS 

0 

0 

0 

0 

0 

0 

CONVEYANCE PIPE 
MATERIAL MAY VARY 

(PVC, HDPE, ETC.) 

INSERTA TEE 
CONNECTION 

PLA.CE ADS GEOSYNTHETICS 315 WOVEN 
GEOTEXTILE (CENTERED ON INSERTA-TEE 
INLETI OVER BEDDING STONE FOR SCOUR 

PROTECTION AT SIDE INLET CONNECTIONS. 
GEOTEXTILE MUST EXTEND 6" (150 mm) 

PAST CHAMBER FOOT 

NOTE: 
PART NUMBERS WILL VARY BASED ON INLET PIPE MATERIALS. 
CONTACT STORMTECH FOR MORE INFORMATION. 

CHAMBER 

SC-310 

SC-740 

OC-780 

MC-3500 

MC-4500 

DO NOT INSTALL 

A 
\

INSERTA-TEE AT 
CHAMBER JOINTS 

H[.-111-/11,-11 

INSERTA TEE TO BE 
INSTALLED, CENTERED 

OVER CORRUGATION 

SIDE VIEW 

MAX DIAMETER OF HEIGHT FROM BA.SE OF 
INSCRTATEE CHAMBER(l() 

s• (150mm) 4" (100 mm) 

10" (250 mm) 4" (100 mm) 

10· (250 mm) 4" (100 mm) 

12" (300 mm) 6" (150mm) 

12" (300 mm) B" (200 mm) 

INSE~TA TEE FlmNGS AVAILABLE FOR SDR 26, SDR 35, SCH 40 IPS 
GASK.ETEO & SOLVENT WELD, N-12, HP STORM, C-900 OR DUCTILE IRON 

PAVEMENT LAYER (DESIGNED 
BY SITE DESIGN ENGINEER) 

' "·TO 80iibu -~ -FLEXJ11l.i ·p~VEu~Nf. ~ R UN\.PA\I~ ~ · \l~~~ 
WHERE RUTTING FROM VE.HIC:~~S MAY OCCUR.;~; 

24" 
(600 mm) 

MIN' 

MC-4500 - 7 .0' (2-1 m) MAX 
MC-3500 -8.0' (2-4 m) MAX 

9" 
(230 mm}MIN 

~· ..,..,,=-- ""= . _ij"~: ---~ 

m) 
MC-3500 - 77" (1950 mm) 

12" (300 mm) MIN 

MC-4500 - 60" ( 1525 mm) 
MC-3500 -45" (1140 mm) 

iffil'L L DEPTH OF STONE TO BE DETERMINED 
- BY SITE DESIGN ENGINEER 9" (230 mm) MIN 

12"(300mm)MIN 
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(A) This Limited Warranty applies solely to the StormTech
chambers and end plates manufactured by StormTech
and sold to the original purchaser (the “Purchaser”). The
chambers and end plates are collectively referred to as
the “Products.”

(B) The structural integrity of the Products, when installed 
strictly in accordance with StormTech's written installation
instructions at the time of installation, are warranted to the
Purchaser against defective materials and workmanship for
one (1) year from the date of purchase. Should a defect
appear in the Limited Warranty period, the Purchaser shall
provide StormTech with written notice of the alleged defect
at StormTech’s corporate headquarters within ten (10) days
of the discovery of the defect. The notice shall describe
the alleged defect in reasonable detail. StormTech agrees
to supply replacements for those Products determined by
StormTech to be defective and covered by this Limited
Warranty. The supply of replacement products is the sole
remedy of the Purchaser for breaches of this Limited
Warranty. StormTech’s liability speci�cally excludes the
cost of removal and/or installation of the Products. 

(C) THIS LIMITED WARRANTY IS EXCLUSIVE. THERE ARE
NO OTHER WARRANTIES WITH RESPECT TO THE
PRODUCTS, INCLUDING NO IMPLIED WARRANTIES OF
MERCHANTABILITY OR OF FITNESS FOR A 
PARTICULAR PURPOSE.

(D) This Limited Warranty only applies to the Products when
the Products are installed in a single layer. UNDER NO 
CIRCUMSTANCES, SHALL THE PRODUCTS BE
INSTALLED IN A MULTI-LAYER CONFIGURATION.

(E) No representative of StormTech has the authority to
change this Limited Warranty in any manner or to extend
this Limited Warranty. This Limited Warranty does not
apply to any person other than to the Purchaser.

(F) Under no circumstances shall StormTech be liable to the
Purchaser or to any third party for product liability claims;
claims arising from the design, shipment, or installation 
of the Products, or the cost of other goods or services
related to the purchase and installation of the Products.
For this Limited Warranty to apply, the Products must be
installed in accordance with all site conditions required 
by state and local codes; all other applicable laws; and
StormTech’s written installation instructions.

(G) THE LIMITED WARRANTY DOES NOT EXTEND TO 
INCIDENTAL, CONSEQUENTIAL, SPECIAL OR INDIRECT
DAMAGES. STORMTECH SHALL NOT BE LIABLE FOR
PENALTIES OR LIQUIDATED DAMAGES, INCLUDING
LOSS OF PRODUCTION AND PROFITS; LABOR AND
MATERIALS; OVERHEAD COSTS; OR OTHER LOSS OR
EXPENSE INCURRED BY THE PURCHASER OR ANY
THIRD PARTY. SPECIFICALLY EXCLUDED FROM LIMITED
WARRANTY COVERAGE ARE DAMAGE TO THE PROD-
UCTS ARISING FROM ORDINARY WEAR AND TEAR;
ALTERATION, ACCIDENT, MISUSE, ABUSE OR NEGLECT;
THE PRODUCTS BEING SUBJECTED TO VEHICLE
TRAFFIC OR OTHER CONDITIONS WHICH ARE NOT
PERMITTED BY STORMTECH’S WRITTEN SPECIFICA-
TIONS OR INSTALLATION INSTRUCTIONS; FAILURE TO
MAINTAIN THE MINIMUM GROUND COVERS SET FORTH
IN THE INSTALLATION INSTRUCTIONS; THE PLACEMENT
OF IMPROPER MATERIALS INTO THE PRODUCTS; FAIL-
URE OF THE PRODUCTS DUE TO IMPROPER SITING OR
IMPROPER SIZING; OR ANY OTHER EVENT NOT
CAUSED BY STORMTECH. THIS LIMITED WARRANTY
REPRESENTS STORMTECH’S SOLE LIABILITY TO THE
PURCHASER FOR CLAIMS RELATED TO THE PROD-
UCTS, WHETHER THE CLAIM IS BASED UPON CON-
TRACT, TORT, OR OTHER LEGAL THEORY.

STANDARD LIMITED WARRANTY OF STORMTECH LLC ("STORMTECH"): PRODUCTS

17.0 Standard Limited Warranty

www.stormtech.com 

70 Inwood Road  Suite 3    Rocky Hill     Connecticut     06067    

888-892-2694

An company
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ADS GEOSYNTHETICS 0601T NONWOVEN GEOTEXTILE  
 

Scope 
This specification describes ADS Geosynthetics 6.0 oz (0601T) nonwoven geotextile. 
 
Filter Fabric Requirements 
ADS Geosynthetics 6.0 oz (0601T) is a needle-punched nonwoven geotextile made of 100% 
polypropylene staple fibers, which are formed into a random network for dimensional stability. ADS 
Geosynthetics 6.0 oz (0601T) resists ultraviolet deterioration, rotting, biological degradation, naturally 
encountered basics and acids. Polypropylene is stable within a pH range of 2 to 13. ADS Geosynthetics 
6.0 oz (0601T) conforms to the physical property values listed below: 
 
Filter Fabric Properties 
 

PROPERTY TEST METHOD UNIT 
M.A.R.V. 

(Minimum Average Roll Value) 

Grab Tensile ASTM D 4632 lbs (kN) 160 (0.711) 

Grab Elongation ASTM D 4632 % 50 

Trapezoid Tear Strength ASTM D 4533 lbs (kN) 60 (0.267) 

CBR Puncture Resistance ASTM D 6241 lbs (kN) 410 (1.82) 

Permittivity* ASTM D 4491 sec
-1
 1.5 

Water Flow* ASTM D 4491 gpm/ft
2
 (l/min/m

2
) 110 (4480) 

AOS* ASTM D 4751 US Sieve (mm) 70 (0.212) 

UV Resistance ASTM D 4355 %/hrs 70/500 
 

PACKAGING  

Roll Dimensions (W x L) – ft 3.0/5.0/6.25/7.5/9.0/12.5 x 360 / 15 x 300 1

 

 

 

Square Yards Per Roll 120/200/250/300/360/500 / 500  

Estimated Roll Weight – lbs 44/65/97.5/102/141/195 / 195  

* At the time of manufacturing. Handling may change these properties. 

  

http://www.ads-pipe.com/


ADS “Terms and Conditions of Sale” can be found on the ADS website, www.ads-pipe.com  Advanced Drainage Systems and the ADS logo is a registered trademark of 

Advanced Drainage Systems, Inc. Advanced Drainage Systems, Inc.  #315W  05/16 

ADS GEOSYNTHETICS 315W WOVEN GEOTEXTILE 

Scope 
This specification describes ADS Geosynthetics 315W woven geotextile. 

Filter Fabric Requirements 
ADS Geosynthetics 315W is manufactured using high tenacity polypropylene yarns that are woven to 
form a dimensionally stable network, which allows the yarns to maintain their relative position. ADS 
Geosynthetics 315W resists ultraviolet deterioration, rotting and biological degradation and is inert to 
commonly encountered soil chemicals.  ADS Geosynthetics 315W conforms to the physical property 
values listed below: 

Filter Fabric Properties 

PROPERTY TEST 

METHOD 

ENGLISH M.A.R.V.  

(Minimum Average Roll Value) 

METRIC M.A.R.V.  

(Minimum Average Roll Value) 

Tensile Strength (Grab) ASTM D-4632 315 lbs 1400 N 

Elongation ASTM D-4632 15% 15% 

CBR Puncture ASTM D-6241 900 lbs 4005 N 

Puncture ASTM D-4833 150 lbs 667 N 

Mullen Burst ASTM D-3786 600 psi 4134 kPa 

Trapezoidal Tear ASTM D-4533 120 lbs 533 N 

UV Resistance (at 

500 hrs) 

ASTM D-4355 70% 70% 

Apparent Opening Size 

(AOS)* 

ASTM D-4751 40 US Std. 

Sieve 

0.425 mm 

Permittivity ASTM D-4491 .05 sec‾1 .05 sec‾1

Water Flow Rate ASTM D-4491 4 gpm/ft
2

163 l/min/m
2

Roll Sizes 

12.5’ x 360’ 

15.0’ x 300’ 

17.5’ x 258’ 

3.81 m x 109.8 m 

4.57 m x 91.5 m 

5.33 m x 78.6 m 

*Maximum average roll value. 

~ -GEOSYNTHETICS .....,.,.. 

http://www.ads-pipe.com/
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	Geosynthetics 315W Woven
	ADS GEOSYNTHETICS 315W WOVEN GEOTEXTILE
	Scope
	This specification describes ADS Geosynthetics 315W woven geotextile.
	Filter Fabric Requirements
	ADS Geosynthetics 315W is manufactured using high tenacity polypropylene yarns that are woven to form a dimensionally stable network, which allows the yarns to maintain their relative position. ADS Geosynthetics 315W resists ultraviolet deterioration,...
	Filter Fabric Properties
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