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1.0  Project Description
The project site is located at the northeast corner of W. 190th Street and Van Ness Avenue in the 
City of Torrance. The site encompasses approximately 14.02 acres and includes Assessor Parcel 
Numbers (APNs) 7352-016-001, 7352-016-002, and 7352-016-003 within Los Angeles County 
(Figure 1 – Vicinity Map).

Proposed improvements include two warehouse buildings: Building 1 with an approximate 
footprint of 112,700 square feet and Building 2 with an approximate footprint of 147,500 square 
feet. Both buildings will have loading docks along the east side of the buildings. Vehicle parking 
will surround the buildings, and landscaping will be located along the street frontage areas and 
throughout the site.

 
Figure 1 - Vicinity Map (North↑)

The proposed site is a Designated Project identified as a significant redevelopment where 50 
percent or more of the impervious surface of a previously developed site is proposed to be 
altered and the previous development project was not subject to post-construction stormwater 
quality control measures. Hence, the entire site must meet the requirements of the LID Standards 
Manual. The project will treat stormwater runoff generated by the project through the use of 
WetlandMOD biofiltration systems and underground detention systems sized to treat 1.5 times 
the Stormwater Quality Design volume (SWQDv). The 1.5x SWQDv is achieved by multiplying 
the 85th percentile rainfall depth by 1.5. Refer to Appendix A for references and calculations.



Sequoia Commerce Center
Low Impact Development

Page | 2 

1.1  Existing Site Description

The project site consists of twelve single-story commercial buildings. Asphalt driveways, vehicle 
parking areas, and landscaped areas surround these buildings. Most of the site drains westerly 
onto Van Ness Avenue, with a small northern portion draining to 190th Street.

1.2  Proposed Site Description

Area 1 / Building 1:
Runoff from a portion of the building’s rooftop, and the westerly vehicle parking area will drain 
to two catch basins located within the vehicle parking area. A proposed storm drain (Line “C”) 
will then convey runoff northerly, then easterly towards the loading dock, area and drain 
southerly into proposed storm drain Line “A” that’s located within Area 2. Line “A” will 
ultimately drain to the southwest corner of the site where it discharges into an existing storm 
drain system (7’-1”x8’-6” RCB) in Van Ness Avenue.

Runoff from the remainder of the building’s rooftop, the northerly, easterly and southerly vehicle 
parking areas, and the loading dock area will drain to two catch basins in the loading dock area. 
These catch basins will tie into Line “C” prior to draining into Line “A”. Line “A” will 
ultimately drain to the southwest corner of the site where it discharges into an existing storm 
drain system (7’-1”x8’-6” RCB) in Van Ness Avenue.

Area 2 / Building 2:
Runoff from a portion of the building’s rooftop, and westerly vehicle parking area will drain to 
several catch basins located in the vehicle parking area. A proposed storm drain (Line “B”) will 
then convey runoff to the underground detention system (STC #2) located in the loading dock 
area.

Runoff from the remainder of the building’s rooftop, the southerly, easterly and northerly vehicle 
parking areas and the loading dock area will drain to several catch basins in the loading dock. A 
proposed storm drain (Line “A”) will then convey runoff to the southwest corner of the site 
where it discharges into an existing storm drain system (7’-1”x8’-6” RCB) in Van Ness Avenue.

Treatment of 1.5x the SWQDv:
Prior to discharging offsite, the 1.5x SWQDv will be diverted to underground chambers for 
detention purposes. From the chambers, the SWQDv will be pumped into the above-grade 
WetlandMOD biofiltration systems that utilizes the 2012 MS4 Permit’s Attachment H soils and 
plants for treatment. The pumps are designed to pump low flowrates that are equal to or slightly 
greater than the WetlandMOD’s treatment flowrates. These flowrates are intended to drain/treat 
the 1.5x SWQDv within the allotted 96 hours. Pumped flows exceeding the WetlandMOD’s 
treatment flowrate will overflow into a return pipe and outlet back into the upstream pump’s wet 
well. Since the pump’s flowrates are small, stormwater is designed/expected to back-up and fill 
the detention chambers. Once the chambers are full, it is understood that the 1.5x SWQDv has 
been achieved and stormwater will again back-up and spill into the overflow pipes within the 
diversion structures. After the storm event has passed, no additional flows will enter the 
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chambers and the chambers will slowly deplete as stormwater is being pumped through the 
WetlandMODs for treatment over 96 hours. Treated flows for WetlandMODs #1 and #2 will 
drain into Line “A” prior to discharging offsite. See Appendix A for detailed calculations.

Area 3:
Runoff from landscaped areas (including portions of the driveway approaches) along 195th 
Street, Van Ness Avenue and W. 190th Street will sheet flow offsite without being routed to LID 
BMPs. The landscaped areas are considered self-treating areas.

1.3  Geological Investigation/Infiltration Feasibility

The soil type, as found in the Los Angeles County Hydrology Manual, is 009 for Montezuma 
Clay Adobe.

Infiltration Report by Southern California Geotechnical
The infiltration testing consisted of four borings, advanced to a depth of 12 to 15± feet below 
existing grades. The measured infiltration rates ranged from 0.0 to 0.8 inches per hour.

Geotechnical Investigation by Southern California Geotechnical
Artificial fill soils were encountered beneath the existing pavements at all boring locations, 
extending to a depth 3 to 6.5± feet below the existing site grades. The artificial fill soils generally 
consist of medium stiff to very stiff silty clays and sandy clays with varying fine gravel content.

Native alluvial soils were encountered beneath the artificial fill soils at all boring locations, 
extending to at least the maximum depth explored of 30± feet below the existing site grades. The 
alluvial soils within the upper 12 to 27± feet generally consist of stiff to very stiff sandy clays 
and silty clays, with occasional medium stiff sandy clays and silty clays. At greater depths and 
extending to the maximum depth explored of 30± feet, the alluvium generally consists of 
medium dense to dense silty sands and sandy silts

Groundwater was not encountered during the drilling of any of the borings. Static groundwater 
table is at a greater depth than 30± feet below existing site grades.

Based on the results of infiltration testing and the subsurface profile identified in the boring logs, 
the site is underlain by soils which are not conducive to infiltration. Therefore, infiltration is not 
recommended for this project. See Appendix F for more details.
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2.0  Project Specific Requirements
The proposed site is a Designated Project identified as a significant redevelopment where 50 
percent or more of the impervious surface of a previously developed site is proposed to be 
altered and the previous development project was not subject to post-construction stormwater 
quality control measures. Hence, the entire site must meet the requirements of the LID Standards 
Manual.

2.1  Peak Storm Water Runoff Discharge Rates

The peak flow rate discharge from Building #1 and Building #2 will be limited to the allowable 
condition (11.9 cfs). In accordance with City of Torrance regulations, runoff volume ponding 
will be allowed only in the easterly loading docks, with a maximum depth of approximately 6 
inches above ground. Any remaining peak flow runoff volume will be stored in underground 
chambers.

The total 50-year peak flow rate discharge will be limited to 3.2 cfs for Building #1 and 4.8 cfs 
for Building #2. This will require approximately 5,941 cubic feet and 9,345 cubic feet of storage, 
respectively, with a maximum ponding depth of approximately 0.5 feet above ground at the truck 
yard.

Building #1 and Building #2 will temporarily store runoff volume with a combination of 
aboveground storage (4,060 cubic feet for Building #1 and 5,186 cubic feet for Building #2) and 
underground chambers (3,760 cubic feet for Building #1 and 4,159 cubic feet for Building #2).

To reduce the proposed discharge to the allowable limit, the onsite storm drain pipe sizes will be 
determined using hydraulic calculations and considering the existing hydraulic grade line 
downstream. These detailed calculations will be provided during the project's final design phase.

The total 50-year peak flow rate from the project site to the existing 7'1"x8'6" RCB in Van Ness 
Avenue is approximately 11.9 cfs (3.2 cfs + 4.8 cfs + 2.4 cfs + 1.5 cfs) under the detained 
condition. This matches the allowable condition, demonstrating that the project site 
improvements will not negatively impact the existing offsite drainage facilities downstream.

2.2  Source Controls

Source control measures are designed to prevent pollutants from contacting stormwater runoff or 
prevent discharge of contaminated stormwater runoff to the storm drain system and/or receiving 
water. This section describes structural-type, source control measures that must be considered for 
implementation in conjunction with appropriate nonstructural source control measures, such as 
good housekeeping and employee training, to optimize pollution prevention.

Source control measures should be implemented to the maximum extent practicable to mitigate 
pollutant mobilization from the project site in stormwater and non-stormwater runoff. A 
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summary of the source control measures that should be implemented for each type of project is 
summarized below.

2.2.A  Storm Drain Message and Signage (S-1)

All proposed and any existing inlets to remain will be stenciled with prohibitive language and/or 
graphical icons to prevent dumping. Legibility of the stencils/markers will be maintained on a 
yearly basis, or as needed.

2.2.B  Outdoor Material Storage Area (S-2)

There are no proposed outdoor material storage areas for this project. Any and all materials will 
be stored indoors.

2.2.C  Outdoor Trash Storage/Waste Handling Areas (S-3)

Trash enclosures will be located away from roof drainage. The bin’s lid will remain close when 
not in use and will be walled off to prevent transport by wind and contact with rainfall.

2.2.D  Outdoor Loading/Unloading Dock Area (S-4)

The project proposes to construct several aboveground loading docks with dock high doors 
which will remain closed when not in use. The concrete surface is designed to drain away from 
the building and minimize run-on to the loading docks. This area will be treated via underground 
chambers (detention only) and WetlandMOD biofiltration systems. Dock area flows are captured 
by inlets that utilize drain inserts to filter out pollutants prior to entering the biofiltration systems. 
Additionally, the proposed buildings will be utilized as a warehouse for finished goods and 
consequently, items being loaded/unloaded do not have the potential to contribute to stormwater 
pollution. Please refer to Appendix B for loading dock locations.

2.2.F  Outdoor Vehicle/Equipment Repair/Maintenance Area (S-5)

Not applicable

2.2.G  Outdoor Vehicle/Equipment Accessory Wash Area (S-6)

Not applicable

2.2.H  Fuel & Maintenance Area (S-7)

Not applicable
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2.2.I  Landscape Irrigation Practices (S-8)

Install irrigation systems that utilize a weather-based smart irrigation controller to minimize 
water usage and reduce dry weather urban runoff.
2.2.J  Building Materials (S-9)

Alternative building materials could not be used in-lieu of traditional materials due to the nature 
of the project (industrial warehouse).

2.2.K  Animal Care and Handling Facilities (S-10)

Not applicable

2.2.L  Outdoor Horticulture Areas (S-11)

Not applicable

2.3  Low Impact Development (LID)

2.3.A  Infiltration

Refer to section 1.3 Geotechnical Investigation/Infiltration Feasibility.

2.3.B  Harvest and Use

This concept was not utilized because it is an industrial facility where the amount of impervious 
area is much greater than landscape and toilet use. However, stormwater is detained for 
biofiltration prior to discharging offsite.

2.3.C  Biofiltration

Prior to discharging offsite, the 1.5x SWQDv will be diverted to underground chambers for 
detention purposes. From the chambers, the SWQDv will be pumped into the above-grade 
WetlandMOD biofiltration systems that utilizes the 2012 MS4 Permit’s Attachment H soils and 
plants for treatment. The pumps are designed to pump low flowrates that are equal to or slightly 
greater than the WetlandMOD’s treatment flowrates. These flowrates are intended to drain/treat 
the 1.5x SWQDv within the allotted 96 hours. Pumped flows exceeding the WetlandMOD’s 
treatment flowrate will overflow into a return pipe and outlet back into the upstream pump’s wet 
well. Since the pump’s flowrates are small, stormwater is designed/expected to back-up and fill 
the detention chambers. Once the chambers are full, it is understood that the 1.5x SWQDv has 
been achieved and stormwater will again back-up and spill into the overflow pipes within the 
diversion structures. After the storm event has passed, no additional flows will enter the 
chambers and the chambers will slowly deplete as stormwater is being pumped through the 
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WetlandMODs for treatment over 96 hours. Treated flows for WetlandMODs #1 and #2 will 
drain into Line “A” prior to discharging offsite. See Appendix A for detailed calculations.

2.4  Hydromodification

The proposed site is tributary to an engineered channel (Dominguez Channel) that is regularly 
maintained and is not susceptible to hydromodification impacts. In addition, the onsite water 
quality BMPs will assist in increasing the time of concentration and discharging flows at a 
control rate.

2.5  Conserve Natural Areas

During the subdivision design and approval process, the site layout must be consistent with the 
applicable General Plan and Local Area Plan policies and implement the following:
 Concentrate or cluster development on portions of the site while leaving the remaining 

land in a natural undisturbed condition;
 Limit clearing and grading of native vegetation at the site to the minimum amount needed 

to build lots, allow access, and provide fire protection;
 Maximize trees and other vegetation at the 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.

The property was previously developed with no natural areas to conserve.

2.6  Minimize Storm Water Pollutants of Concern

Stormwater runoff from a site has the potential to contribute oil and grease, suspended solids, 
metals, gasoline, pesticides, and pathogens to the stormwater conveyance system.  The 
development must be designed so as to minimize, to the maximum extent practicable, the 
introduction of pollutants of concern that may result in significant impacts, generated from site 
runoff of directly connected impervious areas (DCIA), to the stormwater conveyance system as 
approved by the building official.  Pollutants of concern, consist of any pollutants that exhibit 
one or more of the following characteristics: current loadings or historic deposits of the 
pollutant are impacting the beneficial uses of a receiving water, elevated levels of the pollutant 
are found in sediments of a receiving water and/or have the potential to bioaccumulate in 
organisms therein, or the detectable inputs of the pollutant are at concentrations or loads 
considered potentially toxic to humans and/or flora and fauna.

In meeting this specific requirement, “minimization of the pollutants of concern” will require the 
incorporation of a BMP or combination of BMPs best suited to maximize the reduction of 
pollutant loadings in that runoff to the Maximum Extent Practicable.

Anticipated pollutants generated from the proposed development are:
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 Suspended Solids
 Total Phosphorus
 Total Nitrogen
 Total Kjeldahl Nitrogen
 Cadmium, Total
 Chromium, Total
 Copper, Total
 Lead, Total
 Zinc, Total

The receiving waters and their impairments are:

 Dominguez Channel: Benthic Community Effects, Benzo(a)anthracene, Benzo(a)pyrene 
(3,4-Benzopyrene-7-d), Chlordane (tissue), Chrysene (C1-C4), Copper, DDT (tissue & 
sediment), Dieldrin (tissue), Indicator Bacteria, Lead , PCBs (Polychlorinated Biphenyls), 
Phenanthrene, Pyrene and Toxicity.

 Los Angeles Harbor – Consolidated Slip: 2-Methylnaphthalene, Benthic Community 
Effects, Benzo(a)anthracene, Benzo(a)pyrene (3,4-Benzopyrene-7-d), Cadmium 
(sediment), Chlordane (tissue & sediment), Chromium, Chrysene (C1-C4), Copper 
(sediment), DDT (tissue & sediment), Dieldrin, Lead (sediment), Mercury (sediment), 
PCBs (Polychlorinated Biphenyls) (tissue & sediment), Phenanthrene, Pyrene, 
Toxaphene (tissue), Toxicity and Zinc (sediment).

 Los Angeles/Long Beach Inner Harbor: Benthic Community Effects, Benzo(a)pyrene 
(3,4-Benzopyrene-7-d), Chrysene (C1-C4), Copper, DDT 
(Dichlorodiphenyltrichloroethane), PCBs (Polychlorinated Biphenyls), Toxicity and 
Zinc.

 Los Angeles/Long Beach Outer Harbor: DDT (Dichlorodiphenyltrichloroethane), PCBs 
(Polychlorinated Biphenyls) and Toxicity.

 San Pedro Bay Near/Off Shore Zones: Chlordane, PCBs (Polychlorinated Biphenyls), 
Total DDT and Toxicity.

 Pacific Ocean: None

The pollutants of concern of the project site are:

 Heavy Metals
 Bacteria
 Oxygen Demanding Substances
 Trash

The proposed project will disconnect runoff from impervious areas by means WetlandMOD 
biofiltration systems and underground detention. Inlets are used to intercept “low flows” towards 
the biofiltration systems for treatment prior to discharging offsite. 
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2.7  Protect Slopes and Channels

Project plans must include BMPs consistent with local codes and ordinances and LID to 
decrease the potential of slopes and/or channels from eroding and impacting stormwater runoff:

 Convey runoff safely from the tops of slopes and stabilize disturbed slopes.
 Utilize natural drainage systems to the maximum extent practicable.
 Control or reduce or eliminate flow to natural drainage systems to the maximum extent 

practicable.
 Stabilize permanent channel crossings.
 Vegetate slopes with native or drought tolerant vegetation.
 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, with the approval of all agencies with jurisdiction, 
e.g., the U.S. Army Corps of Engineers and the California Department of Fish and Game.

The proposed project site is located on a flat terrain. There are no slopes, natural drainage 
systems, or channel crossings to protect.

2.8  Provide Proof of Ongoing BMP Maintenance

Improper maintenance is one of the most common reasons why water quality controls will not 
function as designed or which may cause the system to fail entirely.  It is important to consider 
who will be responsible for maintenance of a permanent BMP, and what equipment is required 
to perform the maintenance properly.  If Structural or Treatment Control BMPs are required or 
included in project plans, the applicant must provide verification of maintenance provisions 
through such means as may be appropriate, including, but not limited to legal agreements, 
covenants, CEQA mitigation requirements and/or Conditional Use Permits.

The verification will include the developer’s signed statement, as part of the project application, 
accepting responsibility for all Structural and Treatment Control BMP maintenance until the 
time the property is transferred and, where applicable, a signed agreement from the public entity 
assuming responsibility for Structural or Treatment Control BMP maintenance.  The transfer of 
property to a private or public owner must have conditions requiring the recipient to assume 
responsibility for maintenance of any Structural or Treatment Control BMP to be included in the 
sales or lease agreement for that property, and will be the owner’s responsibility.  The condition 
of transfer shall include a provision that the property owners conduct maintenance inspection of 
all Structural or Treatment Control BMPs at least once a year and retain proof of inspection.  
For residential properties where the Structural or Treatment Control BMPs are located within a 
common area, which will be maintained by a homeowner’s association, language regarding the 
responsibility for maintenance must be included in the project’s conditions, covenants and 
restrictions (CC&Rs).  Printed educational materials will be required to accompany the first 
deed transfer to highlight the existence of the requirement and to provide information on what 
stormwater management facilities are present, signs that maintenance is needed, how the 
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necessary maintenance can be performed, and assistance that the Permittee can provide.  The 
transfer of this information shall also be required with any subsequent sale of the property.

Structural or Treatment Control BMPs located within a public area proposed for transfer will be 
the responsibility of the developer until accepted for transfer by the appropriate public agency.  
Structural or Treatment Control BMPs proposed for transfer must meet design standards 
adopted by the public entity for the BMP installed and should be approved by the appropriate 
public agency prior to its installation.
The property owner/operator will maintain proof of ongoing maintenance at the site as recorded 
in the covenant and agreement (see Appendix D).

2.9  Design Standards for Structural or Treatment Controls BMPs

The proposed site is a Designated Project identified as a significant redevelopment where 50 
percent or more of the impervious surface of a previously developed site is proposed to be 
altered and the previous development project was not subject to post-construction stormwater 
quality control measures. Hence, the entire site must meet the requirements of the LID Standards 
Manual.

WetlandMOD biofiltration with underground chambers: Prior to discharging offsite, the 
1.5x SWQDv will be diverted to underground chambers for detention purposes. From the 
chambers, the SWQDv will be pumped into the above-grade WetlandMOD biofiltration systems 
that utilizes the 2012 MS4 Permit’s Attachment H soils and plants for treatment. The pumps are 
designed to pump low flowrates that are equal to or slightly greater than the WetlandMOD’s 
treatment flowrates. These flowrates are intended to drain/treat the 1.5x SWQDv within the 
allotted 96 hours. Pumped flows exceeding the WetlandMOD’s treatment flowrate will overflow 
into a return pipe and outlet back into the upstream pump’s wet well. Since the pump’s flowrates 
are small, stormwater is designed/expected to back-up and fill the detention chambers. Once the 
chambers are full, it is understood that the 1.5x SWQDv has been achieved and stormwater will 
again back-up and spill into the overflow pipes within the diversion structures. After the storm 
event has passed, no additional flows will enter the chambers and the chambers will slowly 
deplete as stormwater is being pumped through the WetlandMODs for treatment over 96 hours. 
Treated flows for WetlandMODs #1 and #2 will drain into Line “A” prior to discharging offsite. 
See Appendix A for detailed calculations.

2.10  Provisions Applicable to Individual Priority Project Categories

2.10.A  Parking Lots

2.10.A.1  Properly Design Parking Area

Parking lots contain pollutants such as heavy metals, oil and grease, and polycyclic aromatic 
hydrocarbons that are deposited on parking lot surfaces by motor-vehicles.  These pollutants are 
directly transported to surface waters.  To minimize the offsite transport of pollutants, the 
following design criteria are required:
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 Reduce impervious land coverage of parking areas.
 Infiltrate runoff before it reaches storm drain system.
 Treat runoff before it reaches storm drain system.

The proposed project is designed so that pollutants from the impervious surfaces are 
disconnected prior to discharging offsite. Runoff from the parking lots is transported through 
WetlandMOD biofiltration systems and underground detention for treatment.

2.10.A.2  Properly Design to Limit Oil Contamination and Perform Maintenance

Parking lots may accumulate oil, grease, and water insoluble hydrocarbons from vehicle 
drippings and engine system leaks.

 Treat to remove oil and petroleum hydrocarbons at parking lots that are heavily used 
(e.g. fast food outlets, lots with 25 or more parking spaces, sports event parking lots, 
shopping malls, grocery stores, discount warehouse stores).

 Ensure adequate operation and maintenance of treatment systems particularly sludge 
and oil removal, and system fouling and plugging prevention control. 

The project owner will ensure that grease and oil are contained. The parking lot will be swept on 
a monthly basis, minimum, and before any rain events. Absorbent materials will be used to 
collect any spilled oil, and disposed of properly, to ensure they do not contaminate stormwater. 
Drain inserts will be used at all proposed onsite inlets and collect drainage from impervious areas 
prior to flowing through the BMP system for treatment. Hydrocarbon booms from the drain 
inserts are highly effective in the removal of hydrocarbons.
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2.11  Waiver

A Permittee may, through adoption of an ordinance or code incorporating the treatment 
requirements of LID, provide for a waiver from the requirement if impracticability for a specific 
property can be established.  A waiver of impracticability shall be granted only when all other 
Structural or Treatment Control BMPs have been considered and rejected as infeasible.  
Recognized situations of impracticability include, (i) extreme limitations of space for treatment 
on a redevelopment project, (ii) unfavorable or unstable soil conditions at a site to attempt 
infiltration, and (iii) risk of ground water contamination because a known unconfined aquifer 
lies beneath the land surface or an existing or potential underground source of drinking water is 
less than 10 feet from the soil surface.  Any other justification for impracticability must be 
separately petitioned by the Permittee and submitted to the Regional Board for consideration.  
The Regional Board may consider approval of the waiver justification or may delegate the 
authority to approve a class of waiver justifications to the Regional Board Executive Officer.  
The supplementary waiver justification becomes recognized and effective only after approval by 
the Regional Board or the Regional Board Executive Officer.  A waiver granted by a Permittee 
to any development or redevelopment project may be revoked by the Regional Board Executive 
Officer for cause and with proper notice upon petition.

The proposed project does not require a waiver of impracticability from any LID conditions.

2.12  Mitigation Funding

The Permittees may propose a management framework, for endorsement by the Regional Board 
Executive Officer, to support regional or sub-regional solutions to storm water pollution, where 
any of the following situations occur:

 A waiver for impracticability is granted;
 Legislative funds become available;
 Off-site mitigation is required because of loss of environmental habitat; or
 An approved watershed management plan or a regional storm water mitigation plan 

exists that incorporates an equivalent or improved strategy for storm water mitigation.

No management framework for mitigation funding is necessary for the proposed project.

Funding will be the responsibility of the owner:

IPERS SEQUOIA COMMERCE CENTER INC
13450 MAXELLA AVENUE, SUITE 220
MARINA DEL REY, CA 90292
PHONE: (XXX) XXX-XXXX
CONTACT: NICK ZAHAROV
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2.13  Limitation on Use of Infiltration BMPs

Three factors significantly influence the potential for storm water to contaminate ground water.  
They are (i) pollutant mobility, (ii) pollutant abundance in storm water, (iii) and soluble fraction 
of pollutant.  The risk of contamination of groundwater may be reduced by pretreatment of storm 
water.  A discussion of limitations and guidance for infiltration practices is contained in, 
Potential Groundwater Contamination from Intentional and Non-Intentional Stormwater 
Infiltration, Report No. EPA/600/R-94/051, USEPA (1994).

In addition, the distance of the groundwater table from the infiltration BMP may also be a factor 
determining the risk of contamination.  A water table distance separation of ten feet depth in 
California presumptively poses negligible risk for storm water not associated with industrial 
activity or high vehicular traffic.

Infiltration BMPs are not recommended for areas of industrial activity or areas subject to high 
vehicular traffic (25,000 or greater average daily traffic (ADT) on main roadway or 15,000 or 
more ADT on any intersecting roadway) unless appropriate pretreatment is provided to ensure 
groundwater is protected and the infiltration BMP is not rendered ineffective by overload.

See Section 1.3 of this LID report for details.

2.14  Alternative Certification for Storm Water Treatment 
Mitigation

In lieu of conducting detailed BMP review to verify Structural or Treatment Control BMPs 
adequacy, a Permittee may elect to accept a signed certification from a Civil Engineer or a 
Licensed Architect registered in the State of California, that the plan meets the criteria 
established herein.  The Permittee is encouraged to verify that certifying person(s) have been 
trained on BMP design for water quality, not more than two years prior to the signature date.  
Training conducted by an organization with storm water BMP design expertise (e.g., a 
University, American Society of Civil Engineers, American Society of Landscape Architects, 
American Public Works Association, or the California Water Environment Association) may be 
considered qualifying.

A California licensed civil engineer has provided a detailed BMP review of this report.

2.15  Resources and Reference

California Storm Water Best Management Practices Handbooks for Construction Activity 
(2009), Municipal (2003), and Industrial/Commercial (2003).
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Inputs: Sequoia Commerce Center

Subarea ID Area (ac) Flow Path Length (ft)Flow Path Slope (vft/hft)85th Percentile Rainfall Depth (in)Percent ImperviousSoil Type Design Storm FrequencyFire Factor

AREA 1 5.58 563 0.008 1.38 1 9 85th percentile storm0

Outputs: Sequoia Commerce Center

Area (ac) Modeled (85th percentile storm) Rainfall Depth (in)Time of Concentration (min)Clear Peak Flow Rate (cfs)24-Hr Clear Runoff Volume (ac-ft)Burned Peak Flow Rate (cfs)Peak Intensity (in/hr)Undeveloped Runoff Coefficient (Cu)Developed Runoff Coefficient (Cd)

AREA 1 1.38 21 2.106356 0.57276 2.106356 0.419426 0.200434 0.9

Hydrograph: Sequoia Commerce Center - AREA 1

Time (min) Incremental MasscurveIncremental Design Storm Depth (in)Intensity (in/hr)Undeveloped Runoff Coefficient (Cu)Developed Runoff Coefficient (Cd)Clear Peak Flow Rate (cfs)Incremental Volume (cu-ft)Cumulative Volume (cu-ft)

0 0 0 0 0 0 0 0 0

0.2 7.36E-05 0.000102 0 0 0 0.001464 0.008783 0.008783

0.4 0.000147 0.000203 0 0 0 0.002928 0.02635 0.035133

0.6 0.000221 0.000305 0 0 0 0.004392 0.043916 0.079049

0.8 0.000294 0.000406 0 0 0 0.005856 0.061483 0.140532

1 0.000368 0.000508 0 0 0 0.007319 0.079049 0.219581

1.2 0.000442 0.00061 0 0 0 0.008783 0.096616 0.316197

1.4 0.000515 0.000711 0 0 0 0.010247 0.114182 0.43038

1.6 0.000589 0.000813 0 0 0 0.011711 0.131749 0.562128

1.8 0.000663 0.000915 0 0 0 0.013175 0.149315 0.711444

2 0.000736 0.001016 0 0 0 0.014639 0.166882 0.878326

2.2 0.00081 0.001118 0 0 0 0.016103 0.184448 1.062774

2.4 0.000884 0.00122 0 0 0 0.017567 0.202015 1.264789

2.6 0.000957 0.001321 0 0 0 0.01903 0.219581 1.48437

2.8 0.001031 0.001423 0 0 0 0.020494 0.237148 1.721518

3 0.001105 0.001525 0 0 0 0.021958 0.254714 1.976233

3.2 0.001179 0.001626 0 0 0 0.023422 0.272281 2.248514

3.4 0.001252 0.001728 0 0 0 0.024886 0.289847 2.538361

3.6 0.001326 0.00183 0 0 0 0.02635 0.307414 2.845775

3.8 0.0014 0.001932 0 0 0 0.027814 0.324981 3.170756

4 0.001473 0.002033 0 0 0 0.029278 0.342547 3.513303

4.2 0.001547 0.002135 0 0 0 0.030741 0.360114 3.873416

4.4 0.001621 0.002237 0 0 0 0.032205 0.37768 4.251096

4.6 0.001695 0.002339 0 0 0 0.033669 0.395247 4.646343

4.8 0.001768 0.00244 0 0 0 0.035133 0.412813 5.059156

5 0.001842 0.002542 0 0 0 0.036597 0.43038 5.489536

5.2 0.001916 0.002644 0 0 0 0.038061 0.447946 5.937482

5.4 0.00199 0.002746 0 0 0 0.039525 0.465513 6.402994

5.6 0.002063 0.002848 0 0 0 0.040989 0.483079 6.886073

5.8 0.002137 0.002949 0 0 0 0.042452 0.500646 7.386719

6 0.002211 0.003051 0 0 0 0.043916 0.518212 7.904931

6.2 0.002285 0.003153 0 0 0 0.04538 0.535779 8.44071



6.4 0.002359 0.003255 0 0 0 0.046844 0.553345 8.994055

6.6 0.002432 0.003357 0 0 0 0.048308 0.570912 9.564967

6.8 0.002506 0.003459 0 0 0 0.049772 0.588478 10.15345

7 0.00258 0.003561 0 0 0 0.051236 0.606045 10.75949

7.2 0.002654 0.003662 0 0 0 0.0527 0.623611 11.3831

7.4 0.002728 0.003764 0 0 0 0.054163 0.641178 12.02428

7.6 0.002802 0.003866 0 0 0 0.055627 0.658744 12.68302

7.8 0.002875 0.003968 0 0 0 0.057091 0.676311 13.35933

8 0.002949 0.00407 0 0 0 0.058555 0.693877 14.05321

8.2 0.003023 0.004172 0 0 0 0.060019 0.711444 14.76466

8.4 0.003097 0.004274 0 0 0 0.061483 0.72901 15.49367

8.6 0.003171 0.004376 0 0 0 0.062947 0.746577 16.24024

8.8 0.003245 0.004478 0 0 0 0.064411 0.764143 17.00439

9 0.003319 0.00458 0 0 0 0.065874 0.78171 17.7861

9.2 0.003392 0.004682 0 0 0 0.067338 0.799276 18.58537

9.4 0.003466 0.004784 0 0 0 0.068802 0.816843 19.40221

9.6 0.00354 0.004886 0 0 0 0.070266 0.834409 20.23662

9.8 0.003614 0.004988 0 0 0 0.07173 0.851976 21.0886

10 0.003688 0.00509 0 0 0 0.073194 0.869542 21.95814

10.2 0.003762 0.005192 0 0 0 0.074658 0.887109 22.84525

10.4 0.003836 0.005294 0 0 0 0.076122 0.904675 23.74993

10.6 0.00391 0.005396 0 0 0 0.077585 0.922242 24.67217

10.8 0.003984 0.005498 0 0 0 0.079049 0.939808 25.61198

11 0.004058 0.0056 0 0 0 0.080513 0.957375 26.56935

11.2 0.004132 0.005702 0 0 0 0.081977 0.974942 27.54429

11.4 0.004206 0.005804 0 0 0 0.083441 0.992508 28.5368

11.6 0.00428 0.005906 0 0 0 0.084905 1.010075 29.54688

11.8 0.004354 0.006008 0 0 0 0.086369 1.027641 30.57452

12 0.004428 0.00611 0 0 0 0.087833 1.045208 31.61973

12.2 0.004502 0.006212 0 0 0 0.089296 1.062774 32.6825

12.4 0.004575 0.006314 0 0 0 0.09076 1.080341 33.76284

12.6 0.004649 0.006416 0 0 0 0.092224 1.097907 34.86075

12.8 0.004723 0.006518 0 0 0 0.093688 1.115474 35.97622

13 0.004797 0.006621 0 0 0 0.095152 1.13304 37.10926

13.2 0.004871 0.006723 0 0 0 0.096616 1.150607 38.25987

13.4 0.004946 0.006825 0 0 0 0.09808 1.168173 39.42804

13.6 0.00502 0.006927 0 0 0 0.099544 1.18574 40.61378

13.8 0.005094 0.007029 0 0 0 0.101007 1.203306 41.81709

14 0.005168 0.007131 0 0 0 0.102471 1.220873 43.03796

14.2 0.005242 0.007233 0 0 0 0.103935 1.238439 44.2764

14.4 0.005316 0.007336 0 0 0 0.105399 1.256006 45.5324

14.6 0.00539 0.007438 0 0 0 0.106863 1.273572 46.80598

14.8 0.005464 0.00754 0 0 0 0.108327 1.291139 48.09712

15 0.005538 0.007642 0 0 0 0.109791 1.308705 49.40582



1449.6 1 1.38 0.016701 0.1 0.9 0.08387 1.015355 24920.84

1449.8 1 1.38 0.016405 0.1 0.9 0.082385 0.997529 24921.84

1450 1 1.38 0.016109 0.1 0.9 0.0809 0.979709 24922.82

1450.2 1 1.38 0.015814 0.1 0.9 0.079416 0.961895 24923.78

1450.4 1 1.38 0.015518 0.1 0.9 0.077932 0.944087 24924.73

1450.6 1 1.38 0.015223 0.1 0.9 0.076449 0.926285 24925.65

1450.8 1 1.38 0.014928 0.1 0.9 0.074966 0.908489 24926.56

1451 1 1.38 0.014632 0.1 0.9 0.073484 0.890699 24927.45

1451.2 1 1.38 0.014337 0.1 0.9 0.072002 0.872915 24928.32

1451.4 1 1.38 0.014042 0.1 0.9 0.070521 0.855137 24929.18

1451.6 1 1.38 0.013748 0.1 0.9 0.06904 0.837365 24930.02

1451.8 1 1.38 0.013453 0.1 0.9 0.06756 0.8196 24930.84

1452 1 1.38 0.013158 0.1 0.9 0.06608 0.80184 24931.64

1452.2 1 1.38 0.012864 0.1 0.9 0.064601 0.784086 24932.42

1452.4 1 1.38 0.012569 0.1 0.9 0.063122 0.766338 24933.19

1452.6 1 1.38 0.012275 0.1 0.9 0.061644 0.748596 24933.94

1452.8 1 1.38 0.011981 0.1 0.9 0.060166 0.73086 24934.67

1453 1 1.38 0.011686 0.1 0.9 0.058689 0.71313 24935.38

1453.2 1 1.38 0.011392 0.1 0.9 0.057212 0.695406 24936.08

1453.4 1 1.38 0.011098 0.1 0.9 0.055736 0.677688 24936.75

1453.6 1 1.38 0.010804 0.1 0.9 0.05426 0.659976 24937.41

1453.8 1 1.38 0.010511 0.1 0.9 0.052785 0.64227 24938.06

1454 1 1.38 0.010217 0.1 0.9 0.05131 0.624569 24938.68

1454.2 1 1.38 0.009923 0.1 0.9 0.049836 0.606875 24939.29

1454.4 1 1.38 0.00963 0.1 0.9 0.048362 0.589187 24939.88

1454.6 1 1.38 0.009337 0.1 0.9 0.046889 0.571504 24940.45

1454.8 1 1.38 0.009043 0.1 0.9 0.045416 0.553827 24941

1455 1 1.38 0.00875 0.1 0.9 0.043944 0.536157 24941.54

1455.2 1 1.38 0.008457 0.1 0.9 0.042472 0.518492 24942.06

1455.4 1 1.38 0.008164 0.1 0.9 0.041 0.500833 24942.56

1455.6 1 1.38 0.007871 0.1 0.9 0.03953 0.48318 24943.04

1455.8 1 1.38 0.007578 0.1 0.9 0.038059 0.465533 24943.51

1456 1 1.38 0.007286 0.1 0.9 0.036589 0.447891 24943.95

1456.2 1 1.38 0.006993 0.1 0.9 0.03512 0.430256 24944.38

1456.4 1 1.38 0.006701 0.1 0.9 0.033651 0.412626 24944.8

1456.6 1 1.38 0.006408 0.1 0.9 0.032183 0.395002 24945.19

1456.8 1 1.38 0.006116 0.1 0.9 0.030715 0.377384 24945.57

1457 1 1.38 0.005824 0.1 0.9 0.029247 0.359772 24945.93

1457.2 1 1.38 0.005532 0.1 0.9 0.02778 0.342166 24946.27

1457.4 1 1.38 0.00524 0.1 0.9 0.026314 0.324566 24946.6

1457.6 1 1.38 0.004948 0.1 0.9 0.024848 0.306971 24946.9

1457.8 1 1.38 0.004656 0.1 0.9 0.023382 0.289382 24947.19

1458 1 1.38 0.004364 0.1 0.9 0.021917 0.271799 24947.46

1458.2 1 1.38 0.004073 0.1 0.9 0.020453 0.254222 24947.72



1458.4 1 1.38 0.003781 0.1 0.9 0.018989 0.236651 24947.96

1458.6 1 1.38 0.00349 0.1 0.9 0.017525 0.219085 24948.17

1458.8 1 1.38 0.003198 0.1 0.9 0.016062 0.201525 24948.38

1459 1 1.38 0.002907 0.1 0.9 0.0146 0.183971 24948.56

1459.2 1 1.38 0.002616 0.1 0.9 0.013138 0.166423 24948.73

1459.4 1 1.38 0.002325 0.1 0.9 0.011676 0.14888 24948.88

1459.6 1 1.38 0.002034 0.1 0.9 0.010215 0.131344 24949.01

1459.8 1 1.38 0.001743 0.1 0.9 0.008754 0.113812 24949.12

1460 1 1.38 0.001452 0.1 0.9 0.007294 0.096287 24949.22

1460.2 1 1.38 0.001162 0.1 0.9 0.005834 0.078768 24949.3

1460.4 1 1.38 0.000871 0.1 0.9 0.004375 0.061254 24949.36

1460.6 1 1.38 0.000581 0.1 0.9 0.002916 0.043746 24949.4

1460.8 1 1.38 0.00029 0.1 0.9 0.001458 0.026244 24949.43

1461 1 1.38 0 0.1 0.9 0 0.008747 24949.44

1461 min x 60 (sec/min) x 0.073 cfs = 6,399 cf biofiltered



Blue = User Input

Gray = Formula

Green = Proceed

Red = Redo

WetlandMOD Size WM-11-23-V

Media Thickness (in) 24

Treatment Volume (CF) 24950

Drain Down Time (hrs) 96

Infiltration Rate (in/hr) 12

Number of Row(s) 2 For half row, use 0.5

WM Vault Depth (ft) 5.0 Single Max depth 7ft, Double Max depth 5ft

Overflow/Return Pipe (in) 6 Includes 1" spacing above return pipe

Overflow/Return below Top Slab (ft) -1.42

Operating head (ft) 3.58 Standard operating head = RIM - 9.5"

Treatment Flow (gpm) 32.40

Media Loading Rate (gpm/sf) 0.12

Requried Media Surface Area (sf) 270.00

Cage Height (ft) 4.75

HGL Height (ft) 3.58

Cage Length/ Row (ft) 19.0

Provided Media Surface Area (sf) 272.33

Discharge Rate (cfs) 0.073

Orifice Diameter per Row (in) 0.85

Length Media chamber (ft) 19.0

Total Length of Unit (ft) 23.0 4"/6" baffle wall part of Pre-treatment chamber

Width of Unit (ft) 11.0

WM Media Volume (cy) 26.74

Gravel Layer Volume (cy) 5.57

Unit discharge rate

Length of Media row + Baffle wall

Pre-treatment + Filtration chm.

Total width of unit

Drain Down Time in hours

Provding 3" Multch on top

Reduced by 4" from FS

Length of cage in each row

Includes 1" grout above pipe

If using pump upstream

Feel free to fax or email proposed sizing calculations to BioClean, for assistance with 

sizing, compliance, and design.                                                                                                                                                          

Phone: 760.433.7640 |Fax: 760.433.3176                                                                                  

Email: Info@modularwetlands.com 

Based on HGL head build up

LA County 24"; Bay Area 18"

Volume By EOR

LA  5-12in/hr; Bay Area 5-12in/hr

Add Row(s) to change footprint

RIM/FG to Outlet pipe

Final Checks

Unit Dimensions

Media, Gravel Volume

Provided >= Required surface area, unit dimensions in good standing.

Orifice Diameter in inches

WetlandMOD - 24" Media Thickness, Volume Based

Project ID: 795261-020

Project Name: Sequoia Commerce Center (Area 1)

City, State, ZIP: Torrance, CA 

Date: 14-Mar

User Input Data

Treatment Data

Cage, HGL Height

Treatment volume x 448.8 = 

in/hr / 100 =

Treatment flow / Loading rate =

Page 1 of 1



Project:

Chamber Model - MC-3500

Units - Imperial

Number of Chambers - 100

Number of End Caps - 10

Voids in the stone (porosity) - 40 %

Base of Stone Elevation - 0.00 ft

Amount of Stone Above Chambers - 12 in

Amount of Stone Below Chambers - 36 in

Height of 

System 

Incremental Single 

Chamber

Incremental 

Single End Cap

Incremental 

Chambers

Incremental 

End Cap

Incremental 

Stone

Incremental Ch, 

EC and Stone

Cumulative 

System Elevation

(inches) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (feet)

93 0.00 0.00 0.00 0.00 176.81 176.81 23129.95 7.75 4,412 CF

92 0.00 0.00 0.00 0.00 176.81 176.81 22953.13 7.67 additional for

91 0.00 0.00 0.00 0.00 176.81 176.81 22776.32 7.58 50 year detention

90 0.00 0.00 0.00 0.00 176.81 176.81 22599.51 7.50

89 0.00 0.00 0.00 0.00 176.81 176.81 22422.70 7.42

88 0.00 0.00 0.00 0.00 176.81 176.81 22245.89 7.33

87 0.00 0.00 0.00 0.00 176.81 176.81 22069.08 7.25

86 0.00 0.00 0.00 0.00 176.81 176.81 21892.27 7.17

85 0.00 0.00 0.00 0.00 176.81 176.81 21715.46 7.08

84 0.00 0.00 0.00 0.00 176.81 176.81 21538.65 7.00

83 0.00 0.00 0.00 0.00 176.81 176.81 21361.84 6.92

82 0.00 0.00 0.00 0.00 176.81 176.81 21185.03 6.83

81 0.06 0.00 5.81 0.00 174.49 180.30 21008.22 6.75

80 0.19 0.02 19.41 0.24 168.95 188.60 20827.92 6.67

79 0.29 0.04 29.40 0.38 164.90 194.67 20639.32 6.58

78 0.40 0.05 40.36 0.52 160.46 201.34 20444.65 6.50

77 0.69 0.07 68.72 0.68 149.05 218.45 20243.31 6.42

76 1.03 0.09 102.83 0.88 135.33 239.04 20024.86 6.33

75 1.25 0.11 124.95 1.07 126.40 252.43 19785.83 6.25

74 1.42 0.13 142.22 1.26 119.42 262.90 19533.40 6.17

73 1.57 0.14 157.31 1.44 113.31 272.07 19270.50 6.08

72 1.71 0.16 170.72 1.63 107.87 280.22 18998.43 6.00

71 1.83 0.18 182.85 1.82 102.94 287.61 18718.22 5.92 > 18,594 CF

70 1.94 0.20 193.78 2.01 98.50 294.28 18430.61 5.83 WQ volume met

69 2.04 0.22 204.08 2.18 94.30 300.57 18136.33 5.75

68 2.13 0.23 213.47 2.35 90.48 306.30 17835.76 5.67

67 2.22 0.25 222.42 2.51 86.84 311.77 17529.46 5.58

66 2.31 0.27 230.68 2.66 83.48 316.81 17217.69 5.50

65 2.38 0.28 238.48 2.80 80.30 321.58 16900.88 5.42

64 2.46 0.29 245.91 2.94 77.27 326.12 16579.30 5.33

63 2.53 0.31 252.82 3.08 74.45 330.35 16253.18 5.25

62 2.59 0.32 259.37 3.21 71.78 334.36 15922.83 5.17

61 2.66 0.33 265.61 3.34 69.23 338.18 15588.47 5.08

60 2.72 0.35 271.51 3.47 66.82 341.80 15250.29 5.00

59 2.77 0.36 277.13 3.60 64.52 345.25 14908.49 4.92

58 2.82 0.37 282.47 3.72 62.34 348.52 14563.24 4.83

57 2.88 0.38 287.55 3.84 60.25 351.64 14214.72 4.75

56 2.92 0.40 292.41 3.96 58.26 354.64 13863.08 4.67

55 2.97 0.41 296.99 4.08 56.38 357.45 13508.44 4.58

54 3.01 0.42 301.25 4.19 54.64 360.07 13150.99 4.50

53 3.05 0.43 305.33 4.30 52.96 362.58 12790.92 4.42

52 3.09 0.44 309.43 4.40 51.28 365.11 12428.34 4.33

51 3.13 0.45 313.06 4.51 49.78 367.35 12063.23 4.25

50 3.17 0.46 316.57 4.61 48.34 369.52 11695.88 4.17

49 3.20 0.47 319.95 4.71 46.95 371.60 11326.36 4.08

48 3.23 0.48 323.11 4.80 45.65 373.56 10954.76 4.00

47 3.26 0.49 326.14 4.89 44.40 375.43 10581.21 3.92

46 3.29 0.50 329.03 4.98 43.21 377.21 10205.77 3.83

45 3.32 0.51 331.80 5.06 42.07 378.93 9828.56 3.75

44 3.34 0.51 334.41 5.14 40.99 380.54 9449.63 3.67

43 3.37 0.52 336.86 5.22 39.98 382.06 9069.09 3.58

42 3.39 0.53 339.25 5.30 38.99 383.54 8687.03 3.50

41 3.41 0.54 341.45 5.37 38.08 384.90 8303.49 3.42

40 3.44 0.54 343.70 5.43 37.16 386.29 7918.59 3.33

39 3.46 0.55 345.77 5.49 36.30 387.57 7532.30 3.25

38 3.48 0.56 347.87 5.55 35.44 388.86 7144.73 3.17

37 3.51 0.59 350.51 5.95 34.23 390.69 6755.86 3.08

36 0.00 0.00 0.00 0.00 176.81 176.81 6365.18 3.00

35 0.00 0.00 0.00 0.00 176.81 176.81 6188.37 2.92

34 0.00 0.00 0.00 0.00 176.81 176.81 6011.56 2.83

33 0.00 0.00 0.00 0.00 176.81 176.81 5834.75 2.75

32 0.00 0.00 0.00 0.00 176.81 176.81 5657.94 2.67

31 0.00 0.00 0.00 0.00 176.81 176.81 5481.13 2.58

30 0.00 0.00 0.00 0.00 176.81 176.81 5304.32 2.50

29 0.00 0.00 0.00 0.00 176.81 176.81 5127.51 2.42

28 0.00 0.00 0.00 0.00 176.81 176.81 4950.69 2.33

StormTech MC-3500 Cumulative Storage Volumes

Sequoia Commerce Center (Area 1)

Click Here for Metric

Include Perimeter Stone in Calculations





Inputs: Sequoia Commerce Center

Subarea ID Area (ac) Flow Path Length (ft)Flow Path Slope (vft/hft)85th Percentile Rainfall Depth (in)Percent ImperviousSoil Type Design Storm FrequencyFire Factor

AREA 2 7.49 522 0.008 1.38 1 9 85th percentile storm0

Outputs: Sequoia Commerce Center

Area (ac) Modeled (85th percentile storm) Rainfall Depth (in)Time of Concentration (min)Clear Peak Flow Rate (cfs)24-Hr Clear Runoff Volume (ac-ft)Burned Peak Flow Rate (cfs)Peak Intensity (in/hr)Undeveloped Runoff Coefficient (Cu)Developed Runoff Coefficient (Cd)

AREA 2 1.38 20 2.892933 0.768812 2.892933 0.429155 0.208616 0.9

Hydrograph: Sequoia Commerce Center - AREA 2

Time (min) Incremental MasscurveIncremental Design Storm Depth (in)Intensity (in/hr)Undeveloped Runoff Coefficient (Cu)Developed Runoff Coefficient (Cd)Clear Peak Flow Rate (cfs)Incremental Volume (cu-ft)Cumulative Volume (cu-ft)

0 0 0 0 0 0 0 0 0

0.2 7.36E-05 0.000102 0 0 0 0.002063 0.012377 0.012377

0.4 0.000147 0.000203 0 0 0 0.004126 0.03713 0.049507

0.6 0.000221 0.000305 0 0 0 0.006188 0.061883 0.11139

0.8 0.000294 0.000406 0 0 0 0.008251 0.086636 0.198026

1 0.000368 0.000508 0 0 0 0.010314 0.11139 0.309416

1.2 0.000442 0.00061 0 0 0 0.012377 0.136143 0.445559

1.4 0.000515 0.000711 0 0 0 0.014439 0.160896 0.606455

1.6 0.000589 0.000813 0 0 0 0.016502 0.18565 0.792105

1.8 0.000663 0.000915 0 0 0 0.018565 0.210403 1.002508

2 0.000736 0.001016 0 0 0 0.020628 0.235156 1.237664

2.2 0.00081 0.001118 0 0 0 0.022691 0.259909 1.497573

2.4 0.000884 0.00122 0 0 0 0.024753 0.284663 1.782236

2.6 0.000957 0.001321 0 0 0 0.026816 0.309416 2.091652

2.8 0.001031 0.001423 0 0 0 0.028879 0.334169 2.425821

3 0.001105 0.001525 0 0 0 0.030942 0.358923 2.784744

3.2 0.001179 0.001626 0 0 0 0.033004 0.383676 3.16842

3.4 0.001252 0.001728 0 0 0 0.035067 0.408429 3.576849

3.6 0.001326 0.00183 0 0 0 0.03713 0.433182 4.010031

3.8 0.0014 0.001932 0 0 0 0.039193 0.457936 4.467967

4 0.001473 0.002033 0 0 0 0.041255 0.482689 4.950656

4.2 0.001547 0.002135 0 0 0 0.043318 0.507442 5.458098

4.4 0.001621 0.002237 0 0 0 0.045381 0.532195 5.990293

4.6 0.001695 0.002339 0 0 0 0.047444 0.556949 6.547242

4.8 0.001768 0.00244 0 0 0 0.049507 0.581702 7.128944

5 0.001842 0.002542 0 0 0 0.051569 0.606455 7.735399

5.2 0.001916 0.002644 0 0 0 0.053632 0.631209 8.366608

5.4 0.00199 0.002746 0 0 0 0.055695 0.655962 9.02257

5.6 0.002063 0.002848 0 0 0 0.057758 0.680715 9.703285

5.8 0.002137 0.002949 0 0 0 0.05982 0.705468 10.40875

6 0.002211 0.003051 0 0 0 0.061883 0.730222 11.13898

6.2 0.002285 0.003153 0 0 0 0.063946 0.754975 11.89395



6.4 0.002359 0.003255 0 0 0 0.066009 0.779728 12.67368

6.6 0.002432 0.003357 0 0 0 0.068072 0.804482 13.47816

6.8 0.002506 0.003459 0 0 0 0.070134 0.829235 14.30739

7 0.00258 0.003561 0 0 0 0.072197 0.853988 15.16138

7.2 0.002654 0.003662 0 0 0 0.07426 0.878741 16.04012

7.4 0.002728 0.003764 0 0 0 0.076323 0.903495 16.94362

7.6 0.002802 0.003866 0 0 0 0.078385 0.928248 17.87187

7.8 0.002875 0.003968 0 0 0 0.080448 0.953001 18.82487

8 0.002949 0.00407 0 0 0 0.082511 0.977754 19.80262

8.2 0.003023 0.004172 0 0 0 0.084574 1.002508 20.80513

8.4 0.003097 0.004274 0 0 0 0.086636 1.027261 21.83239

8.6 0.003171 0.004376 0 0 0 0.088699 1.052014 22.88441

8.8 0.003245 0.004478 0 0 0 0.090762 1.076768 23.96117

9 0.003319 0.00458 0 0 0 0.092825 1.101521 25.06269

9.2 0.003392 0.004682 0 0 0 0.094888 1.126274 26.18897

9.4 0.003466 0.004784 0 0 0 0.09695 1.151027 27.34

9.6 0.00354 0.004886 0 0 0 0.099013 1.175781 28.51578

9.8 0.003614 0.004988 0 0 0 0.101076 1.200534 29.71631

10 0.003688 0.00509 0 0 0 0.103139 1.225287 30.9416

10.2 0.003762 0.005192 0 0 0 0.105201 1.250041 32.19164

10.4 0.003836 0.005294 0 0 0 0.107264 1.274794 33.46643

10.6 0.00391 0.005396 0 0 0 0.109327 1.299547 34.76598

10.8 0.003984 0.005498 0 0 0 0.11139 1.3243 36.09028

11 0.004058 0.0056 0 0 0 0.113453 1.349054 37.43933

11.2 0.004132 0.005702 0 0 0 0.115515 1.373807 38.81314

11.4 0.004206 0.005804 0 0 0 0.117578 1.39856 40.2117

11.6 0.00428 0.005906 0 0 0 0.119641 1.423313 41.63501

11.8 0.004354 0.006008 0 0 0 0.121704 1.448067 43.08308

12 0.004428 0.00611 0 0 0 0.123766 1.47282 44.5559

12.2 0.004502 0.006212 0 0 0 0.125829 1.497573 46.05347

12.4 0.004575 0.006314 0 0 0 0.127892 1.522327 47.5758

12.6 0.004649 0.006416 0 0 0 0.129955 1.54708 49.12288

12.8 0.004723 0.006518 0 0 0 0.132017 1.571833 50.69471

13 0.004797 0.006621 0 0 0 0.13408 1.596586 52.2913

13.2 0.004871 0.006723 0 0 0 0.136143 1.62134 53.91264

13.4 0.004946 0.006825 0 0 0 0.138206 1.646093 55.55873

13.6 0.00502 0.006927 0 0 0 0.140269 1.670846 57.22958

13.8 0.005094 0.007029 0 0 0 0.142331 1.6956 58.92518

14 0.005168 0.007131 0 0 0 0.144394 1.720353 60.64553

14.2 0.005242 0.007233 0 0 0 0.146457 1.745106 62.39064

14.4 0.005316 0.007336 0 0 0 0.14852 1.769859 64.1605

14.6 0.00539 0.007438 0 0 0 0.150582 1.794613 65.95511

14.8 0.005464 0.00754 0 0 0 0.152645 1.819366 67.77448

15 0.005538 0.007642 0 0 0 0.154708 1.844119 69.61859



1449.6 1 1.38 0.015984 0.1 0.9 0.107748 1.305514 33455.94

1449.8 1 1.38 0.015674 0.1 0.9 0.105658 1.280432 33457.22

1450 1 1.38 0.015364 0.1 0.9 0.103569 1.255359 33458.47

1450.2 1 1.38 0.015054 0.1 0.9 0.10148 1.230294 33459.7

1450.4 1 1.38 0.014744 0.1 0.9 0.099393 1.205238 33460.91

1450.6 1 1.38 0.014435 0.1 0.9 0.097306 1.18019 33462.09

1450.8 1 1.38 0.014125 0.1 0.9 0.095219 1.155151 33463.24

1451 1 1.38 0.013816 0.1 0.9 0.093134 1.13012 33464.37

1451.2 1 1.38 0.013507 0.1 0.9 0.091049 1.105097 33465.48

1451.4 1 1.38 0.013198 0.1 0.9 0.088965 1.080083 33466.56

1451.6 1 1.38 0.012889 0.1 0.9 0.086881 1.055078 33467.61

1451.8 1 1.38 0.01258 0.1 0.9 0.084799 1.030081 33468.64

1452 1 1.38 0.012271 0.1 0.9 0.082717 1.005092 33469.65

1452.2 1 1.38 0.011962 0.1 0.9 0.080635 0.980111 33470.63

1452.4 1 1.38 0.011653 0.1 0.9 0.078555 0.955139 33471.58

1452.6 1 1.38 0.011345 0.1 0.9 0.076475 0.930176 33472.51

1452.8 1 1.38 0.011036 0.1 0.9 0.074395 0.90522 33473.42

1453 1 1.38 0.010728 0.1 0.9 0.072317 0.880273 33474.3

1453.2 1 1.38 0.01042 0.1 0.9 0.070239 0.855335 33475.16

1453.4 1 1.38 0.010112 0.1 0.9 0.068162 0.830405 33475.99

1453.6 1 1.38 0.009803 0.1 0.9 0.066085 0.805483 33476.79

1453.8 1 1.38 0.009496 0.1 0.9 0.06401 0.780569 33477.57

1454 1 1.38 0.009188 0.1 0.9 0.061934 0.755664 33478.33

1454.2 1 1.38 0.00888 0.1 0.9 0.05986 0.730767 33479.06

1454.4 1 1.38 0.008572 0.1 0.9 0.057786 0.705878 33479.76

1454.6 1 1.38 0.008265 0.1 0.9 0.055713 0.680998 33480.45

1454.8 1 1.38 0.007957 0.1 0.9 0.053641 0.656126 33481.1

1455 1 1.38 0.00765 0.1 0.9 0.051569 0.631262 33481.73

1455.2 1 1.38 0.007343 0.1 0.9 0.049498 0.606406 33482.34

1455.4 1 1.38 0.007036 0.1 0.9 0.047428 0.581559 33482.92

1455.6 1 1.38 0.006729 0.1 0.9 0.045359 0.55672 33483.48

1455.8 1 1.38 0.006422 0.1 0.9 0.04329 0.531889 33484.01

1456 1 1.38 0.006115 0.1 0.9 0.041221 0.507066 33484.52

1456.2 1 1.38 0.005808 0.1 0.9 0.039154 0.482252 33485

1456.4 1 1.38 0.005502 0.1 0.9 0.037087 0.457446 33485.46

1456.6 1 1.38 0.005195 0.1 0.9 0.035021 0.432648 33485.89

1456.8 1 1.38 0.004889 0.1 0.9 0.032955 0.407858 33486.3

1457 1 1.38 0.004582 0.1 0.9 0.030891 0.383076 33486.68

1457.2 1 1.38 0.004276 0.1 0.9 0.028827 0.358303 33487.04

1457.4 1 1.38 0.00397 0.1 0.9 0.026763 0.333537 33487.37

1457.6 1 1.38 0.003664 0.1 0.9 0.0247 0.30878 33487.68

1457.8 1 1.38 0.003358 0.1 0.9 0.022638 0.284031 33487.96

1458 1 1.38 0.003052 0.1 0.9 0.020577 0.25929 33488.22

1458.2 1 1.38 0.002747 0.1 0.9 0.018516 0.234558 33488.46



1458.4 1 1.38 0.002441 0.1 0.9 0.016456 0.209833 33488.67

1458.6 1 1.38 0.002136 0.1 0.9 0.014397 0.185117 33488.85

1458.8 1 1.38 0.00183 0.1 0.9 0.012338 0.160408 33489.01

1459 1 1.38 0.001525 0.1 0.9 0.01028 0.135708 33489.15

1459.2 1 1.38 0.00122 0.1 0.9 0.008223 0.111016 33489.26

1459.4 1 1.38 0.000915 0.1 0.9 0.006166 0.086332 33489.35

1459.6 1 1.38 0.00061 0.1 0.9 0.00411 0.061656 33489.41

1459.8 1 1.38 0.000305 0.1 0.9 0.002055 0.036988 33489.45

1460 1 1.38 0 0.1 0.9 0 0.012328 33489.46

1460 min x 60 (sec/min) x 0.098 cfs = 8,585 cf biofiltered



Blue = User Input

Gray = Formula

Green = Proceed

Red = Redo

WetlandMOD Size WM-17-21-V

Media Thickness (in) 24

Treatment Volume (CF) 33490

Drain Down Time (hrs) 96

Infiltration Rate (in/hr) 12

Number of Row(s) 3 For half row, use 0.5

WM Vault Depth (ft) 5.0 Single Max depth 7ft, Double Max depth 5ft

Overflow/Return Pipe (in) 6 Includes 1" spacing above return pipe

Overflow/Return below Top Slab (ft) -1.42

Operating head (ft) 3.58 Standard operating head = RIM - 9.5"

Treatment Flow (gpm) 43.49

Media Loading Rate (gpm/sf) 0.12

Requried Media Surface Area (sf) 362.42

Cage Height (ft) 4.75

HGL Height (ft) 3.58

Cage Length/ Row (ft) 17.0

Provided Media Surface Area (sf) 365.50

Discharge Rate (cfs) 0.098

Orifice Diameter per Row (in) 0.81

Length Media chamber (ft) 17.0

Total Length of Unit (ft) 21.0 4"/6" baffle wall part of Pre-treatment chamber

Width of Unit (ft) 17.0

WM Media Volume (cy) 35.89

Gravel Layer Volume (cy) 8.22

Treatment Data

Cage, HGL Height

Treatment volume x 448.8 = 

in/hr / 100 =

Treatment flow / Loading rate =

City, State, ZIP: Torrance, CA 

Date: 14-Mar

User Input Data

WetlandMOD - 24" Media Thickness, Volume Based

Project ID: 795261-020

Project Name: Sequoia Commerce Center (Area 2)

Feel free to fax or email proposed sizing calculations to BioClean, for assistance with 

sizing, compliance, and design.                                                                                                                                                          

Phone: 760.433.7640 |Fax: 760.433.3176                                                                                  

Email: Info@modularwetlands.com 

Based on HGL head build up

LA County 24"; Bay Area 18"

Volume By EOR

LA  5-12in/hr; Bay Area 5-12in/hr

Add Row(s) to change footprint

RIM/FG to Outlet pipe

Final Checks

Unit Dimensions

Media, Gravel Volume

Provided >= Required surface area, unit dimensions in good standing.

Orifice Diameter in inches

Drain Down Time in hours

Provding 3" Multch on top

Reduced by 4" from FS

Length of cage in each row

Includes 1" grout above pipe

If using pump upstream

Unit discharge rate

Length of Media row + Baffle wall

Pre-treatment + Filtration chm.

Total width of unit

Page 1 of 1



Project:

Chamber Model - MC-3500

Units - Imperial

Number of Chambers - 161

Number of End Caps - 10

Voids in the stone (porosity) - 40 %

Base of Stone Elevation - 0.00 ft

Amount of Stone Above Chambers - 12 in

Amount of Stone Below Chambers - 9 in

Height of 

System 

Incremental Single 

Chamber

Incremental 

Single End Cap

Incremental 

Chambers

Incremental 

End Cap

Incremental 

Stone

Incremental Ch, 

EC and Stone

Cumulative 

System Elevation

(inches) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (feet)

66 0.00 0.00 0.00 0.00 281.24 281.24 29272.51 5.50 4,272 CF

65 0.00 0.00 0.00 0.00 281.24 281.24 28991.27 5.42 additional for

64 0.00 0.00 0.00 0.00 281.24 281.24 28710.03 5.33 50 year detention

63 0.00 0.00 0.00 0.00 281.24 281.24 28428.79 5.25

62 0.00 0.00 0.00 0.00 281.24 281.24 28147.55 5.17

61 0.00 0.00 0.00 0.00 281.24 281.24 27866.31 5.08

60 0.00 0.00 0.00 0.00 281.24 281.24 27585.07 5.00

59 0.00 0.00 0.00 0.00 281.24 281.24 27303.83 4.92

58 0.00 0.00 0.00 0.00 281.24 281.24 27022.59 4.83

57 0.00 0.00 0.00 0.00 281.24 281.24 26741.35 4.75

56 0.00 0.00 0.00 0.00 281.24 281.24 26460.11 4.67

55 0.00 0.00 0.00 0.00 281.24 281.24 26178.87 4.58

54 0.06 0.00 9.35 0.00 277.50 286.85 25897.63 4.50

53 0.19 0.02 31.25 0.24 268.64 300.13 25610.77 4.42

52 0.29 0.04 47.33 0.38 262.16 309.86 25310.64 4.33

51 0.40 0.05 64.99 0.52 255.04 320.54 25000.78 4.25 > 24,961 CF

50 0.69 0.07 110.64 0.68 236.72 348.03 24680.24 4.17 WQ volume met

49 1.03 0.09 165.56 0.88 214.67 381.10 24332.21 4.08

48 1.25 0.11 201.17 1.07 200.34 402.59 23951.10 4.00

47 1.42 0.13 228.98 1.26 189.14 419.39 23548.52 3.92

46 1.57 0.14 253.27 1.44 179.35 434.07 23129.13 3.83

45 1.71 0.16 274.85 1.63 170.65 447.13 22695.06 3.75

44 1.83 0.18 294.39 1.82 162.76 458.96 22247.93 3.67

43 1.94 0.20 311.98 2.01 155.65 469.63 21788.97 3.58

42 2.04 0.22 328.57 2.18 148.94 479.69 21319.33 3.50

41 2.13 0.23 343.68 2.35 142.83 488.86 20839.64 3.42

40 2.22 0.25 358.10 2.51 137.00 497.60 20350.78 3.33

39 2.31 0.27 371.39 2.66 131.62 505.67 19853.18 3.25

38 2.38 0.28 383.95 2.80 126.54 513.29 19347.51 3.17

37 2.46 0.29 395.91 2.94 121.70 520.55 18834.22 3.08

36 2.53 0.31 407.04 3.08 117.19 527.31 18313.66 3.00

35 2.59 0.32 417.59 3.21 112.92 533.72 17786.35 2.92

34 2.66 0.33 427.63 3.34 108.85 539.82 17252.63 2.83

33 2.72 0.35 437.13 3.47 105.00 545.60 16712.81 2.75

32 2.77 0.36 446.18 3.60 101.33 551.11 16167.21 2.67

31 2.82 0.37 454.77 3.72 97.84 556.34 15616.10 2.58

30 2.88 0.38 462.95 3.84 94.52 561.32 15059.76 2.50

29 2.92 0.40 470.79 3.96 91.34 566.09 14498.45 2.42

28 2.97 0.41 478.15 4.08 88.35 570.58 13932.36 2.33

27 3.01 0.42 485.00 4.19 85.56 574.76 13361.78 2.25

26 3.05 0.43 491.57 4.30 82.89 578.76 12787.03 2.17

25 3.09 0.44 498.18 4.40 80.21 582.79 12208.26 2.08

24 3.13 0.45 504.02 4.51 77.83 586.36 11625.47 2.00

23 3.17 0.46 509.67 4.61 75.53 589.81 11039.12 1.92

22 3.20 0.47 515.11 4.71 73.31 593.13 10449.31 1.83

21 3.23 0.48 520.21 4.80 71.24 596.25 9856.18 1.75

20 3.26 0.49 525.09 4.89 69.25 599.23 9259.93 1.67

19 3.29 0.50 529.73 4.98 67.36 602.07 8660.70 1.58

18 3.32 0.51 534.19 5.06 65.54 604.79 8058.63 1.50

17 3.34 0.51 538.40 5.14 63.82 607.37 7453.84 1.42

16 3.37 0.52 542.35 5.22 62.21 609.78 6846.47 1.33

15 3.39 0.53 546.19 5.30 60.65 612.13 6236.69 1.25

14 3.41 0.54 549.74 5.37 59.20 614.30 5624.55 1.17

13 3.44 0.54 553.36 5.43 57.72 616.52 5010.25 1.08

12 3.46 0.55 556.69 5.49 56.37 618.55 4393.73 1.00

11 3.48 0.56 560.07 5.55 54.99 620.61 3775.18 0.92

10 3.51 0.59 564.32 5.95 53.13 623.40 3154.57 0.83

9 0.00 0.00 0.00 0.00 281.24 281.24 2531.17 0.75

8 0.00 0.00 0.00 0.00 281.24 281.24 2249.92 0.67

7 0.00 0.00 0.00 0.00 281.24 281.24 1968.68 0.58

6 0.00 0.00 0.00 0.00 281.24 281.24 1687.44 0.50

5 0.00 0.00 0.00 0.00 281.24 281.24 1406.20 0.42

4 0.00 0.00 0.00 0.00 281.24 281.24 1124.96 0.33

3 0.00 0.00 0.00 0.00 281.24 281.24 843.72 0.25

2 0.00 0.00 0.00 0.00 281.24 281.24 562.48 0.17

1 0.00 0.00 0.00 0.00 281.24 281.24 281.24 0.08

StormTech MC-3500 Cumulative Storage Volumes

Sequoia Commerce Center (Area 2)

Click Here for Metric

Include Perimeter Stone in Calculations



APPENDIX B

LID Site Plan






