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OWNER’S CERTIFICATION 

 
LOW IMPACT DEVELOPMENT PLAN 

FOR PERMIT/PLANNING APPLICATION NUMBER     

& TRACT/PARCEL MAP NUMBER      

 
 
This Low Impact Development (LID) Plan has been prepared for Chamber Equity Group (CEG) by 
CNC Engineering.  The LID is intended to comply with the requirements of the City of Industry, 
Planning Division, Conditional Use Permit (CUP ___________) requiring the preparation of a Low 
Impact Development Plan. 
 
The undersigned, while it owns the subject property, is responsible for the implementation of the 
provisions of this plan and will ensure that this plan is amended as appropriate to reflect up-to-date 
conditions on the site consistent with the current County of Los Angeles requirements and the intent 
of the non-point source NPDES Permit for Waste Discharge Requirements for the County of Los 
Angeles, Los Angeles County Flood Control District and the incorporated Cities of Los Angeles 
County within the Los Angeles Region Stormwater Runoff Management Program.  Once the 
undersigned transfers its interest in the property, its successors-in-interest shall bear the 
aforementioned responsibility to implement and amend the LID.  An appropriate number of 
approved and signed copies of this document shall be available on the subject site in perpetuity. 
 

Signed: See Attachment E for Signed Master Covenant and Agreement 

Name: TBD 

Title: Owner 

Company: Chamber Equity Group 

Address: 7901 Crossway Drive, Pico Rivera, CA 90660 

Telephone #: (562) 948-4850 

Date: _______________ 
 



Low Impact Development Plan (LID) 
Hacienda Industrial 

 Permit Number ____________ 

 

CHAMBERS EQUITY GROUP Contents 
K-mart LID Report Page ii 
 Prepared: August 12, 2014 

 

Contents 
 

 
Section I Discretionary Permit(s) and Water Quality Conditions ..................................................... 3 

Section II Project Description .......................................................................................................... 4 

Section III Site Description ............................................................................................................... 5 

Section IV Best Management Practices (BMPs) ............................................................................... 8 

Section V Inspection/Maintenance Responsibility for BMPs ......................................................... 16 

Section VI Location Map, Plot Plan & BMP Details ......................................................................... 17 

Section VII Educational Materials Included ................................................................................... 18 

Section VIII Attachments 

Attachment A                                                                                                   Flow Calculations 

Attachment B                                                        Best Management Practices (BMP’s) Fact Sheets 

Attachment C                                                                      Modular Wetlands System Information 

Attachment D                                                                                                 Education Material 

Attachment E                                                                             Master Covenant and Agreement 

Attachment F                                                                             Soils Report and Percolation Data  



 

CHAMBERS EQUITY GROUP Section II 
K-mart LID Report Page 3 

 Prepared: August 12, 2014 

Section I Discretionary Permit(s) and Water 
Quality Conditions 

 
The following is a list of the Discretionary Permit (s) related to this project: 
 
City of Industry Building Department Permit Number _______________ 
 
The City of Industry requires the preparation and implementation of a Low Impact Development 
(LID) Plan. 
 
Master Covenant and Agreement Regarding On-site Stormwater Treatment Devices Maintenance 
(See Attachment E for copy of this agreement) 
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Section II Project Description 
 
 
Location: 
The Chamber Equity Group (CEG) proposes to construct a warehouse and office facility on 
approximately 9.43 acres of property located at 333 Hacienda Boulevard, in the City of Industry. 
The site is bounded by Valley Boulevard to the north, existing commercial/industrial facilities on 
private property on the west and south, and Hacienda Boulevard on the east. Figures 1 and 2 show 
the location and vicinity maps of the project.  

 
Project Components: 
The proposed development, Hacienda Industry, primary function is a warehouse and office concrete 
tilt-up building.  The project site will consists of one (1) main building, that is separated into two (2) 
units, with a total area of 206,000 SF.  Unit A consists of a 2,600 SF mezzanine/office area with a 
47,500 SF warehouse area.  Unit B consists of a 12,000 SF mezzanine/office area and a 144,500 Sf 
warehouse area.  A loading dock area will be located along wth west side of the building and will 
serve both units.  In addition, each unit will have separate parking areas for employees and visitors.   

This project is a Designated Project, as defined by theCounty of Los Angeles Department of Public 
Works Low Impact Development  Standards Manual, dated February 2014 for the following reasons: 

 All development projects equal to one acre or greater of disturbed area and adding more than 
10,000 square feet of impervious surface area; 
 

 Parking lots with 5,000 square feet or more of impervious surface area, or with 25 or more 
parking spaces and 

 
 Redevelopment projects, which are developments that result in creation or addition or 

replacement of 5,000 square feet or more of impervious surface on a site that was previously 
developed as described in the above bullets. 

 
 
Site Activities: 
Activities at Hacienda Industy will consists mainly of transporting goods to and from the project site 
via semi-trailer trucks, along with storage of good within the warehouse area.  It is not know at this 
time the nature of busniess, nor the type of goods that will be warehoused onsite.  Table 1 below list 
the potential pollutants of concern for thise project and associated activities. 

 
 
 
 
 
 

Table 1-Activity and Associated Pollutants of Concern 
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Table 1 above describes the associated pollutants of concern in relation to the various industrial 
activities anticipated to occur on this project site. This project is subject to the provisions in Los 
Angeles Regional Water Quality Control Board (LARWQCB) Order R4-2012-0175, Attachment P 
for the San Gabriel River Watershed Metals and Selenium TMDLs for Lead and Selenium.  Order 
R4-2012-0175 and associated reference documents can be found at the following website: 
http://www.waterboards.ca.gov/rwqcb4/water_issues/programs/stormwater/municipal/index.shtml  

The drainage from the project site ultimately drains to the San Jose Creek and then to San Gabriel 
River, Reach 2.  Per in Los Angeles Regional Water Quality Control Board (LARWQCB) Order R4-
2012-0175, Attachment K and P for the San Gabriel River Watershed Metals and Selenium TMDLs 
for Lead and Selenium.  

Section III Site Description 
 
Site Characteristics: 
The proposed Hacienda Industry site is located at 333 Hacienda Boulevard, in the City of Industry.  
The site is bounded by Valley Boulevard to the north, existing commercial/industrial facilities on 
private property on the west and south, and Hacienda Boulevard on the east. The project site is 
generally rectangular in shape except for a small rectangular shaped parcel located on the northeast 
corner of the site.  This is a separate parcel and not part of this project.  The site is approximately 
9.43 acres.  The site has a frontage of 435’ along Valley Boulevard and 350’ along Hacienda 
Boulevard.  The site will be accessed by two (2) proposed driveways on Valley Boulevard and one 
(1) off of Hacienda Boulevard.  Figures 1 and 2 show the location and vicinity maps of the project. 
 

The property currently is zoned M and has a land use designation of ‘General Industrial’.   
 
The project site consists mainly of building, paved and landscaped areas.  The impervious areas, 
such as buildings and paved areas comprised 86% of the site, while the remaining 14% is pervious or 
landscaped area.  A majority of the landscape area is located along the property lines and acts as a 
setback or buffer with adjacent properties.  Table 2 below describes the breakdown of impervious 
area per Tributary Drainage Area 
 

Table 2 - Impervious Area Hardscape Materials 
Tributary 
Drainage 

Total 
Area 

Percent 
Impervious Type/Material of Hardscape 

Anticipated Activity Associated Pollutants Location on Site Map 
Import and Export of Goods Oil, Grease, Metals, Trash Loading Dock on the West side of 

building 
Employee Arrival and Departures 
from site 

Oil, Grease, Metals, Trash Entrances and parking lots on east 
and north along Hacienda Blvd and 
Valley Blvd, respectively. 

Landscape and Irrigation 
Maintenance 

Fertilizers, Pesticides and 
Herbicides 

Located along the perimeter of the 
site and adjacent to the building. 

Trash Enclosure Trash TBD 
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Areas (AC) 
A-1 0.90 96% Curbs, Gutters and PCC Pavement 
A-2 0.94 32% Curbs, Gutters and PCC Pavement 
A-3 0.06 100% Building Roof 
A-4 0.03 57% Curbs, Gutters and PCC Pavement 
A-5 0.88 100% Building Roof 
A-6 0.22 49% Curbs, Gutters and PCC Pavement 
A-7 0.64 100% Building Roof 
A-8 1.04 100% Building Roof 
A-9 0.62 65% Curbs, Gutters and PCC Pavement 
A-10 0.61 100% Building Roof 
A-11 0.72 90% Curbs, Gutters and PCC Pavement 
A-12 0.51 75% Curbs, Gutters and PCC Pavement 
A-13 0.86 97% Curbs, Gutters and PCC Pavement 
A-14 1.03 100% Building Roof 
A-15 0.34 1% Misc Concrete 

 
Drainage Characteristics: 
Currently, a majority (85%) of the site drains to an existing onsite storm drain system that is 
connected to an existing 48” RCP storm drain located in Hacienda Boulevard.  The remaining 
portion (15%) of the site sheet flows toward the northeast corner of the property and onto Valley 
Boulevard. 
 
The 48” RCP storm drain in Hacienda Boulevard run south and connects to San Jose Creek.  While 
the runoff that sheet flows onto Valley Boulevard travels west via a curb and gutter, then westerly 
along Proctor Avenue before entering a catch basin located at the southwest corner of Proctor 
Avenue and Turnbull Canyon Road.  The catch basin is connected to an existing 69” RCP storm 
drain that runs south and connects to San Jose Creek. 
 
The proposed drainage generally follows the existing drainage patterns with 70% draining to the 
existing onsite system that connects to the existing 48” RCP in Hacienda and the remaining 30% will 
sheet flow onto Valley and follow the same flow route as the existing condition.  LID Plans (Figure 
No. 4) shows the proposed drainage patterns.  Table 3 below shows the proposed BMP’s in relation 
to the Tributary Drainage Areas. 
 
 
 
 
 

Table 3 - BMP Designation Table 
BMP 

Designation 
No. BMP Description 

Tributary Drainage 
Management Areas (DMA’s) 

1 Biofiltration Basin A-1, A-8 & A-15 
2 & 3 Catch Basin/Media Filtration Device (2 Total) A-11 
4 & 5 Planter Filtration Box (2 Total)  A-10 (Partial) 
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6 Vegetated Swale A-12(Includes portion of A-10) 
7 & 8 Planter Filtration Box (2 Total)  A-7 (Partial) 

9 Vegetated Swale A-9 (Includes portion of A-7) 
10, 11 & 12 Planter Filtration Box (3 Total)  A-5 

13 Vegetated Swale A-4 & A-6 
14 Vegetated Swale A-2, A-3, A-13 & A-14 
   
   

 
The BMP’s described in the table above are to be designed to capture and retain the Stormwater 
Quality Design Volume (SWQDv).  The SWQDv is defined as: 

 The 0.75-inch, 24-hour rain event or 
 The 85th percentile, 24-hour rain event, as determined from the Los Angeles County 85th 

percentile precipitation isohyetal map, whichever is greater. 
See Attachment A for the calculation associated with each of the BMPs listed above. 
 
SWQDv’s were calculated using the County of Los Angeles Department of Public Works 
HydroCalc software.  A copy of the input spreadsheet and output has been included in Attachment 
A.  The values generated by HydroCalc are for infiltration.  Treatment values were calculated to be 
1.5 times the infiltration values.
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Section IV Best Management Practices (BMPs) 
 
A. Source Control BMPs 
The following table shows source control BMPs (routine non-structural and routine structural) 
included in this project and those that were not included. 
 

Routine Non-Structural BMPs 

Identifier Name 
Check One 

If not applicable, state brief 
reason Included 

Not 
Applicable 

N1 
Education for Property Owners, 
Tenants and Occupants 

X   

N2 Activity Restrictions X   

N3 
Common Area Landscape 
Management 

X   

N4 BMP Maintenance X   

N5 
Title 22 CCR Compliance (How 
development will comply) 

 X It is not anticipated that hazardous 
materials will be maintained on-
site 

N6 Local Industrial Permit Compliance 
 X Warehouse does not require an 

industrial permit. 

N7 Spill Contingency Plan X   

N8 
Underground Storage Tank 
Compliance 

 X No underground storage tanks are 
part of project. 

N9 
Hazardous Materials Disclosure 
Compliance 

 X It is not anticipated that hazardous 
materials will be maintained on-
site 

N10 Uniform Fire Code Implementation 
 X It is not anticipated that hazardous 

materials will be maintained on-
site 

N11 Common Area Litter Control X   

N12 Employee Training X   

N13 Housekeeping of Loading Docks X   

N14 Common Area Catch Basin Inspection X   

N15 
Street Sweeping Private Streets and 
Parking Lots 

X   

N16 Commercial Vehicle Washing 
 X The project is for warehouse 

space, no facilities will be 
included. 

N17 Commercial Vehicle Fueling 
 X The project is for warehouse 

space, no facilities will be 
included. 

N18 Commercial Vehicle Maintenance 
 X The project is for warehouse 

space, no facilities will be 
included. 

 
Best Management Practices (BMPs) are construction and post-construction devices and procedures 
which when implemented and followed, should reduce or eliminate the infiltration of the pollutant 
into the storm water system. 
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Non-Structural BMP’s: 

N1 – Education for Property Owners 
N2 – Activity Restrictions 
N3 – Common Area Landscape Management Plan 
N4 – BMP Maintenance  
(N5) – Title 22 CCR Compliance 
(N6) – Local Industrial Permit Compliance 
N7 – Spill Contingency Plan 
(N8) – Underground Storage Tank Compliance 
(N9) – Haz-Mat Disclosure Compliance 
(N10) – Uniform Fire Code Implementation 
N11 – Common Area Litter Control 
N12 – Employee Training 
N13 – Housekeeping of Loading Docks 
N14 – Catch Basin Inspection 
N15 – Street Sweeping Private Streets and Parking Lots 
(N16) – Commercial Vehicle Washing 
(N17)- Commercial Vehicle Fueling 
(N18) – Commercial Vehicle Maintenance 

 ( ) BMPs not applicable to this project 
 
Structural BMPs: 

S1 – Filtration 
S2 – Common Area Efficient Irrigation 
S3 – Common Area Runoff-Minimizing Landscape Design 
(S4) – Community Car Wash Racks 
(S5) – Wash Water Controls for Food Preparation Areas 
S6 – Waste Management (Trash Dumpster) Areas 
(S7) – Self Contained Washing 
(S8) – Outdoor Storage 
(S9)-Motor Fuel Concrete Dispensing Areas 
(S10)- Motor Fuel Dispensing Area Canopy 
(S11)- Motor Fuel Dispensing Area Interruptible Drainage 
(S12) – Energy Dissipaters 
S13 – Catch Basin Stenciling 
(S14) – Diversion of Loading Dock Drainage 
S15 – Inlet Trash Racks 
S16 – Water Quality Inlets 
S17 – Stormwater Filters 
S18 – Vegetated Swale 
S19 – Planter Boxes 
S20 – Biofiltration Basin 
S21 – Porous/Permiable Pavement 

 ( ) BMPs not applicable to this project 
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All BMPs selected should be implemented properly and maintained in good working condition for 
the duration of the life of the BMP (during construction or post-construction). 
 
Non-structural Measures 
 
N1 - Education for Property Owners, Members and Employees 
Practical informational materials will be provided to employees on general good housekeeping 
practices that contribute to protection of storm water quality.  Among other things, these materials 
will describe the use of chemicals (including household type) that should be limited to the property, 
with no discharge of specified wastes via hosing or other direct discharge to gutters, catch basins and 
storm drains. CEG will provide these materials through an education program.  This program must 
be maintained, enforced, and updated periodically by CEG. Educational materials including, but not 
limited to, the materials included in Section VII of this plan will be made available to the employees, 
members and occupants periodically thereafter. 
 
N2 - Activity Restrictions 
Activities on this site will be limited to activities related to the transfer of solid waste.  
 
N3 - Common Area Landscape Management   
Management programs will be designed and established by CEG who will maintain the common 
areas within the project site. These programs will include how to mitigate the potential dangers of 
fertilizer and pesticide usage (refer to the Maintenance and Frequency Table). Ongoing maintenance 
will be consistent with the State of California Model Water-Efficient Landscape Ordinance.   
 
N4 - BMP Maintenance  
CEG will be responsible for implementing each of the BMPs detailed in this plan. CEG will also be 
responsible for cleaning and maintaining the BMPs on a regular basis.  
 
N7 – Spill Contingency Plan 
CEG will prepare and maintain onsite a spill contingency plan to be implemented in the event of a 
spill of hazardous materials onsite.   
 
N11 - Common Area Litter Control  
CEG will be required to implement waste management and litter control procedures in the common 
areas aimed at reducing pollution of surface runoff. CEG may also contract with their landscape 
maintenance firm to provide this service during regularly scheduled maintenance, which should 
consist of litter patrol, to prevent emptying of waste receptacles in common areas, and noting waste 
disposal violations and reporting the violations to CEG for investigation. 
 
 
 
N12 – Employee Training 
An employee training program will be established as it would apply to future employees and 
contractors of CEG to inform and train all engaged in maintenance activities regarding the impact of 
dumping oil, paints, solvents, or other potentially harmful chemicals into storm drains; the proper 
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use of fertilizers and pesticides in landscaping maintenance practices; and the impacts of littering 
and improper waste disposal. 
 
N13 – Housekeeping of Loading Docks 
Runoff from the loading dock area will be directed toward either the biofiltration basin near the SW 
corner of the property or the vegetated swale along the northerly frontage of the property.  
 
N14 - Catch Basin Inspection 
CEG will be required to have at least 80 percent of the catch basins and inlets inspected, cleaned and 
maintained on an annual basis and 100 percent of the basins and inlets included in a two-year period.  
Cleaning should take place in the late summer/early fall prior to the start of the rainy season. 
  
N15 - Street Sweeping Private Streets and Parking Lots  
CEG shall have parking lots swept prior to the storm season, in late summer and early fall, prior to 
the start of the rainy season, as defined by the city of Industry.  
 
Structural BMPs 
 
Structural BMPs shall be installed by CEG, through the construction and development of the project. 
The structural BMPs used for this project are summarized below: 
 
S1 - Filtration 
As part of the design of all common areas, surface runoff shall be directed toward landscaped areas 
wherever practicable and as shown on the approved grading plans. The roof drains on the transfer 
and office buildings will be collected in an underground storm drain pipe and discharged into an 
infiltration trench.  The roof drains for the maintenance building will be allowed to discharge onto 
the adjacent landscape area and subsequently be treated in a vegetated swale, located along the 
eastern property line. See Attachment B for additional information.  Such common areas will be 
maintained by CEG.  
 
S2 - Common Area Efficient Irrigation (SD-12) 
As part of the design of all common area landscape irrigation, implementation of, but not limited to, 
such provisions as water sensors, programmable irrigation times (for short cycles), etc., will be used.  
Such common areas will be maintained by CEG.  For additional BMP description, see Section IV.B, 
SD-12: Effective Irrigation.  
 
S3 - Common Area Runoff-Minimizing Landscape Design (SD-10) 
As part of the design of all common area landscape areas, similar planting material with similar 
water requirements will be used in order to reduce excess irrigation runoff and promote surface 
filtration.  Such common areas will be maintained by CEG. For additional BMP description, see 
Section IV.C, SD-10: Site Design and Landscape Planning.   
 
S6 – Waste Management (Trash Dumpster) Areas (SD-32) 
The proposed Waste Management Area will have a screen wall surrounding three (3) sides and an 
access gate along the front.  The waste collection containers will be kept covered.  The floor slab of 
the enclosure will slope, at a minimum of 1%, so no water will collect within the enclosure.  See 
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architectural plans for details of Waste Management Area enclosure.  For additional BMP 
description, see Section IV.B, SD-32: Trash Enclosures.   
 
S13 - Catch Basin Stenciling (SD-13) 
All proposed catch basins and inlets will have either a stencil and/or placard with verbiage 
conforming to city of Los Angeles requirements and as shown in Section IV.B.  CEG will maintain 
the stenciling and labels.  For additional BMP description, see Section IV.B, SD-13: Storm Drain 
System Signs.   
 
S15 - Inlet trash racks 
All proposed catch basins will have catch basin inserts installed in addition to protection bars to 
collect debris and litter prior to entering the on-site storm drain system.   
 
S16 – Water Quality Inlets 
As part of this project, stormwater filtration devices will be installed at two (2) locations.  The 
locations will correspond to the downstream end of the run-off from area A-11 to treat the 
stormwater run-off for the ‘first flush’ amount and collect any debris.  For additional information on 
the stormwater filtration devices, see Attachment C. 
 
S17 – Stormwater Filters (MP-40) 
The purpose of this BMP is to provide for treatment of low-flow or ‘first flush’ runoff prior to 
discharge into existing off-site storm drain facilities.  A proprietary system (Modular Wetlands or 
approved equal) is being proposed for treating runoff from this site. See Attachment C for additional 
information. For additional BMP description, see Attachment B, MP-40: Media Filters. 
 
S18 – Vegetated Swale 
The project proposed to construct three (3) vegetated swales to treat the runoff from the site.  Two of 
the swales are located along the easterly frontage of the project and the other is along the northerly 
frontage.   Each swale shall be design to conform to the requirements in Attachment H of Los 
Angeles Regional Water Quality Control Board (LARWQCB) Order R4-2012-0175.  In addition, 
each swale shall be inspected for vector issues.  See Figure No. 6 for frequency of inspections for 
vector issues. 
 
S19 – Planter Boxes (Flow-Thru Planters) 
The purpose of this BMP is to collect a portion of the run-off from the surface and the roof area and 
treat it prior to discharge into the on-site storm drain.  The Flow-Thru Planters allow run-off to be 
collected in a contained manner, filtered through a series of materials and collected in a perforated 
pipe to be connected to the on-site storm drain.  These planters will have an impermeable liner or 
structure to avoid groundwater to seep into the planter.  See LID Layout Plans for the location and 
typical section detail. 
 
S20 – Biofiltration Basin (TC-32) 
As part of the project, one (1) biofiltration basin will be constructed to allow runoff from a portion of 
the roof and surrounding paved area to be filtered through a series of materials and collected in a 
perforated pipe to be connected to the on-site storm drain.  As part of the trench, an riser pipe with 
constructed to allow for overflow.  The riser pipe will be connected to the on-site storm drain 
system.     
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S21 - Pervious/Porous Pavements (SD-20) 
The purpose of this BMP is to integrate and incorporate porous pavement/pavers as both a 
decorative element while providing an opportunity to allow a portion of runoff to be treated.  The 
design of the porous pavement/pavers will be so that run-off will filter through a series of materials 
before being collected in a perforated pipe and then connected to the on-site storm drain.  An 
impermeable barrier will be placed at the bottom of the pavement section to avoid groundwater from 
seeping up into the pavement structure and being collected in the perforated pipe.  See LID Layout 
Plans for the location and typical section detail. For additional BMP description, see Attachment B, 
SD-20: Pervious Pavement. 
 
B.  Addition Source Control BMP’s Information 
 
SD-12: Effective Irrigation 
Design of an effective irrigation system will reduce the amount of runoff from excess irrigation 
water into the storm drain system. 
 
The system design will incorporate the use of a centralized evapotranspiration based irrigation 
controllers, rain shutdown devices, master valves, and low precipitation spray heads.  The system 
will have the ability to run multiple programs with cycle and soak to prevent run-off, and emergency 
shut-off devices for excessive flow conditions to minimize water waste.  The design will comply 
with the State Ordinance AB325 and city of Industry requirements for water conservation. 
 
SD-13: Storm Drain System Signs 
The use of stencil’s and signs to alert the public to the destination of pollutants allowed to flow into 
the storm drain system.  
 
 
This project will use catch basins and grate inlets to collect surface runoff from the parking lot areas 
and direct it in pipes to the existing storm drain system located south of the project site.  At each of 
these grate inlets, a placard will be placed with the message “NO DUMPING – DRAINS TO 
OCEANS” on it, see Section IV.B for sample.    
 
 
 
 
 
 
C. Site Design BMPs 
 
Site design BMPs must be considered in all Priority Projects and should be considered for all 
projects.  Indicate in the following table the type of site design BMPs included in the project.   
The following table shows site design BMPs that are included in this project.  A description of each 
BMPs follows: 
 

Site Design BMPs 

Technique Included? Brief Description of Method 
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Yes No 

Minimize Impervious Area/Maximize 
Permeability (C-Factor Reduction) 

X  The proposed vegetated swale will also 
be used to treat a portion of the surface 
runoff. 

Minimize Directly Connected Impervious Areas 
(DCIAs) (C-Factor Reduction) 

 X  

Create Reduced or “Zero Discharge” Areas 
(Runoff Volume Reduction) 

X  The vegetated swales located along the 
frontage of the property will also be used 
to treat storm water. 

Conserve Natural Areas (C-Factor Reduction)  X  

 
 
SD-10: Site Design and Landscape Planning 
The purpose of this BMP is to integrate and incorporate landscaping elements in an effective manor 
to reduce the amount of surface runoff of storm water to underground storm drain facilities.  
 
D. Additional Site Design Objectives 
 
The following guidelines address specific concerns highlighted by the Regional Water Quality 
Control Boards and should be implemented if applicable to the proposed project: 
 
 Run-off from the roof will be collected in either planter boxes, biofiltration basins or vegetated 

swales to be treated prior to discharge into an on-site underground storm drain system.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
E. Treatment Control BMPs 
 
The following table shows treatment BMPs that are included in this project.  A description of each 
BMP follows: 
 

Treatment Control BMPs 

Name 
Included? 

If not applicable, state brief reason 
Yes No 

Vegetated (Grass) Strips 
 X Project site not large enough to justify 

BMP due to parking demand. 
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Vegetated (Grass) Swales X   

Proprietary Control Measures X   

Dry Detention Basin 
 X Project site not large enough to justify 

BMP due to parking demand. 

Wet Detention Basin  X Could not be sustained 

Constructed Wetland  X Could not be sustained 

Detention Basin/Sand Filter 
 X Project site not large enough to justify 

BMP due to parking demand. 

Porous Pavement Detention X   

Porous Landscape Detention X   

Infiltration Basin 
 X Existing soils condition does not allow 

for infiltration. 

Infiltration Trench 
 X Existing soils condition does not allow 

for infiltration. 

Media Filter X   

Proprietary Control Measures X   

 
Vegetated Swale (TC-30)/Bioretention (TC-32) 
The purpose of this BMP is to provide for treatment of low-flow or ‘first flush’ runoff prior to 
discharge off-site.  The Vegetated Swales will also be used as a bioretention BMP.  This project is 
proposing to install three (3) of these BMP’s   Two (2) will be located along the eastern frontage of 
the site.  The other will be located along the northern frontage of the project site in the landscape 
setback area.  See LID Layout Plans for the location and typical section detail.  The design is based 
on both the Stormwater Quantity Design Flow (SQDF) and Stormwater Quantity Design Volume 
(SQDV). 
 
Media Filtration Device 
The purpose of this BMP is to collect a portion of the run-off within the industrial activities areas 
and pre-treat the run-off prior to being allowed to infiltrate into the ground.  The project proposes to 
install two (2) proprietary system devices (Modular Wetlands or approved equal).  See Attachment C 
for additional information. See LID Layout Plans for the locations for these devices. The design is 
based on both the Stormwater Quantity Design Flow (SQDF) and Stormwater Quantity Design 
Volume (SQDV).  
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Section V Inspection/Maintenance 
Responsibility for BMPs 

 
 
Chambers Equity Group (CEG) at 7901 Crossway Drive, Pico Rivera, CA 90660 (562) 948-4860 
will be responsible for the inspection, employ/implementation of maintenance of the BMPs detailed 
herein, this includes;   
  
Non-Structural Measures: 

N1 – Education for Property Owners 
N2 – Activity Restrictions 
N3 – Common Area Landscape Management Plan 
N4 – BMP Maintenance  
N7 – Spill Contingency Plan 
N11 – Common Area Litter Control 
N12 – Employee Training 
N13 – Housekeeping of Loading Docks 
N14 – Catch Basin Inspection 
N15 – Street Sweeping Private Streets and Parking Lots 

 
 Structural BMPs: 

S1 – Filtration 
S2 – Common Area Efficient Irrigation 
S3 – Common Area Runoff-Minimizing Landscape Design 
S6 – Waste Management (Trash Dumpster) Area 
S13 – Catch Basin Stenciling 
S15 – Inlet Trash Racks 
S16 – Water Quality Inlets 
S17 – Stormwater Filters 
S18 – Vegetated Swale 
S19 – Planter Boxes 
S20 – Biofiltration Basin 
S21 – Porous/Permiable Pavement 
 

Figures No. 5 and 6 detailing the maintenance and frequency of maintenance are included at the end 
of this text.  CEG will be providing ongoing funding for operation and maintenance of the BMP’s 
described herein.  
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Section VI Location Map, Plot Plan & BMP 
Details 

 
The following is a list of the figures used as part of this SUSMP: 
Figure No. 1: Location Map 
Figure No. 2: Project Site and Vicinity Map 
Figure No. 3: Site Plan 
Figure No. 4: LID Layout Plans (2 Sheets) 
Figure No. 5:  Non-structural BMP Maintenance Responsibility/Frequency Matrix 
Figure No. 6: Structural BMP Maintenance Responsibility/Frequency Matrix 
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Section VII Educational Materials Included 
 
The following is a list of educational materials included in this SUSMP. 
 

 The Ocean begins at your front door 

 A Guide to the Disposal of Water-Based Cleaners  

 Additional Educational Material can be found at the following City of Los Angeles website: 
http://www.lacity.org/SAN/wpd/Siteorg/education/edumat.htm   

 



Section VIII 
Attachments 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure NO. 1: 
Location Map 
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Figure NO. 2: 
Project Site and Vicinity Map 
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Figure NO. 3: 
Site Plan 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Figure NO. 4: 
LID Layout Plans 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 









Figure NO. 5: 
Non-structural BMP Maintenance 
Responsibility/Frequency Matrix 
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Figure No. 5 
 

NON-STRUCTURAL BMP MAINTENANCE RESPOSIBILITY/FREQUENCY MATRIX 
 

 

 BMP RESPONSIBILITY FREQUENCY 
    

N1,N2 Education of Property 
Owners, Activity 

Restrictions 

The Owner will provide educational materials. Continuous. Information to be provided to employees.  Activities 
restricted to facility operations. 

N3 Common Area 
Landscape Management 

Construction Manager during construction, 
The Owner through it’s landscape maintenance 

firm 

Monthly during regular maintenance; manage landscaping in 
accordance with the City and County management guidelines for use 

of fertilizers and pesticides. 
N4 BMP Maintenance Owner Refer to Attachments B for specific BMP maintenance requirements  
N7 Spill Contingency Plan Owner Continuous.  Plan to be prepared and updated on an ongoing basis. 

N11 Litter Control Owner and Employees Continuous 
N12 Employee Training The Owner will train staff and landscape 

maintenance firm after construction. 
  

Monthly for maintenance personnel and employees to include the 
educational materials contained in the approved SUSMP. 

N13 Housekeeping for 
Loading Dock 

Owner Refer to Attachment B for specific BMP maintenance requirements 

N14 Catch Basin Inspection Owner Inspect, cleaned and maintained at 100% of the catch basins and 
inlets on an annual basis.   Cleaning to take place in late 

summer/early fall.  
N15 Parking Lot Sweeping Owner Parking lots to be swept prior to the beginning of the storm season, 

in late summer/early fall, as defined by the city of Industry. 
 



Figure NO. 6: 
Structural BMP Maintenance 

Responsibility/Frequency Matrix 
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Figure No. 6 
 

STRUCTURAL BMP MAINTENANCE RESPOSIBILITY/FREQUENCY MATRIX 
 

 
 BMP RESPONSIBILITY FREQUENCY 

S1 Filtration Owner Continuous.  Maintenance of the vegetated swales, planter boxes, and 
biofiltration basin shall be continuous in conjunction with 

maintenance of site landscape.   
S2    

(SD-12) 
Common Area Efficient 

Irrigation 
Contractor during construction; 

Owner through its landscape maintenance firm 
after construction 

Once a week, in conjunction with maintenance activities. Verify that 
runoff minimizing landscape design continues to function by 

checking that water sensors are functioning properly, that irrigation 
heads are adjusted properly to eliminate overspray to hardscape areas, 

and to verify that irrigation timing and cycle lengths are adjusted in 
accordance with water demands, given time of year, weather and day 

or night time temperatures. 
S3    

(SD-10) 
Common Area Runoff 
Efficient Landscape 

Design 

Owner through its landscaping maintenance firm Once a week in conjunction with maintenance activities and prior to 
finalizing any replanting schemes. Verify that plants continue to be 
grouped according to similar water requirements in order to reduce 

excess irrigation runoff. 
S6 

(SD-32 
Waste Management 

(Trash Dumpster) Areas 
Owner As needed 

S13   
(SD-13) 

Catch Basin Stenciling Contractor during construction and Owner after 
construction 

As needed 

S15 Inlet Trash Racks Contractor during construction and Owner after 
construction 

As needed and per manufacturers recommendations for frequency of 
maintenance. (See Attachment C). 

S16 Water Quality Inlets Owner Water Quality Inlets shall be inspected and replaced per 
manufacturers recommendations for frequency of maintenance. (See 

Attachment C). 
S17 

(MP-40) 
Stormwater Filters Owner As needed and per manufacturers recommendations for frequency of 

maintenance. (See Attachment B & C). 
S18 

(TC-30) 
Vegetated Swale Owner through its landscaping maintenance firm Once a week in conjunction with maintenance activities and prior to 

finalizing any replanting schemes.  In addition, the swale shall be 
inspected within 48 hours after a storm event for vector issues. 

S19 Planter Boxes Owner through its landscaping maintenance firm Once a week in conjunction with maintenance activities and prior to 
finalizing any replanting schemes 

S20 
(TC-32) 

Biofiltration Basin Owner As needed to prevent clogging of filtration media.  Monitoring wells 
shall be inspected on a monthly basis and/or after a storm event. 

S21 
(SD-20) 

Porous/Permiable 
Pavement 

Owner Refer to Attachment B for specific BMP maintenance requirements 

 



Attachment A 
Flow Calculations 

 
            
            
            
             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



project subarea area length slope depth impervioussoil frequency fire

K‐Mart SiteA‐1 0.9 243.59 0.01 1.1 0.962 17 85th perce 0

K‐Mart SiteA‐2 0.94 246.41 0.005 1.1 0.322 17 85th perce 0

K‐Mart SiteA‐3 0.06 103.62 0.0042 1.1 1 17 85th perce 0

K‐Mart SiteA‐4 0.03 53.69 0.0546 1.1 0.566 17 85th perce 0

K‐Mart SiteA‐5 0.88 257.32 0.0042 1.1 1 17 85th perce 0

K‐Mart SiteA‐6 0.22 195.57 0.0149 1.1 0.492 17 85th perce 0

K‐Mart SiteA‐7 0.64 245.73 0.0042 1.1 1 17 85th perce 0

K‐Mart SiteA‐8 1.04 311.71 0.0042 1.1 1 17 85th perce 0

K‐Mart SiteA‐9 0.62 220.97 0.0136 1.1 0.654 17 85th perce 0

K‐Mart SiteA‐10 0.61 238.4 0.0042 1.1 1 17 85th perce 0

K‐Mart SiteA‐11 0.72 628.73 0.0041 1.1 0.896 17 85th perce 0

K‐Mart SiteA‐12 0.51 212.68 0.0141 1.1 0.747 17 85th perce 0

K‐Mart SiteA‐13 0.86 239.24 0.0114 1.1 0.966 17 85th perce 0

K‐Mart SiteA‐14 1.06 311.92 0.0042 1.1 1 17 85th perce 0

K‐Mart SiteA‐15 0.34 98.66 0.0185 1.1 0.01 17 85th perce 0



Flow and Volume Calculations for Capture/Infiltration

Project Site Subarea Area Flow Length Slope
85th % 

Depth (in)
Impervious 

Area
Design 

Frequency Design Flow (cfs) Design Volume (CF)
K‐Mart Site A‐1 0.90 243.59 0.01 1.1 0.962 85th % 0.3192 3100.64

K‐Mart Site A‐2 0.94 246.41 0.005 1.1 0.322 85th % 0.0950 1331.15

K‐Mart Site A‐3 0.06 103.62 0.0042 1.1 1.000 85th % 0.0269 213.84

K‐Mart Site A‐4 0.03 53.69 0.0546 1.1 0.566 85th % 0.0148 66.78

K‐Mart Site A‐5 0.88 257.32 0.0042 1.1 1.000 85th % 0.2924 3136.33

K‐Mart Site A‐6 0.22 195.57 0.0149 1.1 0.492 85th % 0.0498 433.97

K‐Mart Site A‐7 0.64 245.73 0.0042 1.1 1.000 85th % 0.2188 2280.97

K‐Mart Site A‐8 1.04 311.71 0.0042 1.1 1.000 85th % 0.3280 3706.58

K‐Mart Site A‐9 0.62 220.97 0.0136 1.1 0.654 85th % 0.1653 1537.65

K‐Mart Site A‐10 0.61 238.40 0.0042 1.1 1.000 85th % 0.2086 2174.05

K‐Mart Site A‐11 0.72 628.73 0.0041 1.1 0.896 85th % 0.1613 2328.89

K‐Mart Site A‐12 0.51 212.68 0.0141 1.1 0.747 85th % 0.1539 1414.07

K‐Mart Site A‐13 0.86 239.24 0.0114 1.1 0.966 85th % 0.3059 2973.59

K‐Mart Site A‐14 1.06 311.92 0.0042 1.1 1.000 85th % 0.3343 3777.86

K‐Mart Site A‐15 0.34 98.66 0.0185 1.1 0.010 85th % 0.0104 145.41

Totals: 9.43 2.6846 28621.78

Flow and Volume Calculations for Treatment

Project Site Subarea
Treatment Design 

Flow (cfs)
Treatment Design 

Volume (CF)
K‐Mart Site A‐1 0.4788 4650.96

K‐Mart Site A‐2 0.1425 1996.73

K‐Mart Site A‐3 0.0404 320.76

K‐Mart Site A‐4 0.0222 100.17

K‐Mart Site A‐5 0.4386 4704.50

K‐Mart Site A‐6 0.0747 650.96

K‐Mart Site A‐7 0.3282 3421.46

K‐Mart Site A‐8 0.4920 5559.87

K‐Mart Site A‐9 0.2480 2306.48

K‐Mart Site A‐10 0.3129 3261.08

K‐Mart Site A‐11 0.2420 3493.34

K‐Mart Site A‐12 0.2309 2121.11

K‐Mart Site A‐13 0.4589 4460.39

K‐Mart Site A‐14 0.5015 5666.79

K‐Mart Site A‐15 0.0156 218.12

Totals: 4.0269 42932.672.6846 28621.78

1.50

1.50

1.50

1.50

1.50

1.50

1.50

1.50

3136.33

433.97

2280.97

145.410.0104

0.1539

0.3343

1.50

Increase due to Treatment
Infiltration Design 

Volume (CF)
3100.64

1331.15

213.84

66.78

Infiltration Design Flow 
(cfs)
0.3192

0.0950

0.0269

0.0148

1.50

1.50

0.2924

0.2086

0.1613

2174.05

2328.89

3706.58

1537.65 1.50

0.0498

0.2188

0.3280

0.1653

3777.86 1.50

1414.07 1.50

0.3059 2973.59 1.50

4/30/2015



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-1
Area (ac) 0.9
Flow Path Length (ft) 243.59
Flow Path Slope (vft/hft) 0.01
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.962
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.4045
Undeveloped Runoff Coefficient (Cu) 0.2906
Developed Runoff Coefficient (Cd) 0.8768
Time of Concentration (min) 14.0
Clear Peak Flow Rate (cfs) 0.3192
Burned Peak Flow Rate (cfs) 0.3192
24-Hr Clear Runoff Volume (ac-ft) 0.0712
24-Hr Clear Runoff Volume (cu-ft) 3100.6382



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-2
Area (ac) 0.94
Flow Path Length (ft) 246.41
Flow Path Slope (vft/hft) 0.005
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.322
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.2827
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.3576
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 0.095
Burned Peak Flow Rate (cfs) 0.095
24-Hr Clear Runoff Volume (ac-ft) 0.0306
24-Hr Clear Runoff Volume (cu-ft) 1331.1455



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-3
Area (ac) 0.06
Flow Path Length (ft) 103.62
Flow Path Slope (vft/hft) 0.0042
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 1.0
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.4979
Undeveloped Runoff Coefficient (Cu) 0.4608
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 9.0
Clear Peak Flow Rate (cfs) 0.0269
Burned Peak Flow Rate (cfs) 0.0269
24-Hr Clear Runoff Volume (ac-ft) 0.0049
24-Hr Clear Runoff Volume (cu-ft) 213.8402



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-4
Area (ac) 0.03
Flow Path Length (ft) 53.69
Flow Path Slope (vft/hft) 0.0546
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.566
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.6563
Undeveloped Runoff Coefficient (Cu) 0.5595
Developed Runoff Coefficient (Cd) 0.7522
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.0148
Burned Peak Flow Rate (cfs) 0.0148
24-Hr Clear Runoff Volume (ac-ft) 0.0015
24-Hr Clear Runoff Volume (cu-ft) 66.7766



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-5
Area (ac) 0.88
Flow Path Length (ft) 257.32
Flow Path Slope (vft/hft) 0.0042
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 1.0
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.3692
Undeveloped Runoff Coefficient (Cu) 0.2262
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 17.0
Clear Peak Flow Rate (cfs) 0.2924
Burned Peak Flow Rate (cfs) 0.2924
24-Hr Clear Runoff Volume (ac-ft) 0.072
24-Hr Clear Runoff Volume (cu-ft) 3136.3315



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-6
Area (ac) 0.22
Flow Path Length (ft) 195.57
Flow Path Slope (vft/hft) 0.0149
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.492
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.3916
Undeveloped Runoff Coefficient (Cu) 0.267
Developed Runoff Coefficient (Cd) 0.5785
Time of Concentration (min) 15.0
Clear Peak Flow Rate (cfs) 0.0498
Burned Peak Flow Rate (cfs) 0.0498
24-Hr Clear Runoff Volume (ac-ft) 0.01
24-Hr Clear Runoff Volume (cu-ft) 433.9678



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-7
Area (ac) 0.64
Flow Path Length (ft) 245.73
Flow Path Slope (vft/hft) 0.0042
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 1.0
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.3799
Undeveloped Runoff Coefficient (Cu) 0.2457
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 16.0
Clear Peak Flow Rate (cfs) 0.2188
Burned Peak Flow Rate (cfs) 0.2188
24-Hr Clear Runoff Volume (ac-ft) 0.0524
24-Hr Clear Runoff Volume (cu-ft) 2280.9674



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-8
Area (ac) 1.04
Flow Path Length (ft) 311.71
Flow Path Slope (vft/hft) 0.0042
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 1.0
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.3504
Undeveloped Runoff Coefficient (Cu) 0.192
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 19.0
Clear Peak Flow Rate (cfs) 0.328
Burned Peak Flow Rate (cfs) 0.328
24-Hr Clear Runoff Volume (ac-ft) 0.0851
24-Hr Clear Runoff Volume (cu-ft) 3706.5769



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-9
Area (ac) 0.62
Flow Path Length (ft) 220.97
Flow Path Slope (vft/hft) 0.0136
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.654
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.3916
Undeveloped Runoff Coefficient (Cu) 0.267
Developed Runoff Coefficient (Cd) 0.681
Time of Concentration (min) 15.0
Clear Peak Flow Rate (cfs) 0.1653
Burned Peak Flow Rate (cfs) 0.1653
24-Hr Clear Runoff Volume (ac-ft) 0.0353
24-Hr Clear Runoff Volume (cu-ft) 1537.652



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-10
Area (ac) 0.61
Flow Path Length (ft) 238.4
Flow Path Slope (vft/hft) 0.0042
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 1.0
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.3799
Undeveloped Runoff Coefficient (Cu) 0.2457
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 16.0
Clear Peak Flow Rate (cfs) 0.2086
Burned Peak Flow Rate (cfs) 0.2086
24-Hr Clear Runoff Volume (ac-ft) 0.0499
24-Hr Clear Runoff Volume (cu-ft) 2174.047



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-11
Area (ac) 0.72
Flow Path Length (ft) 628.73
Flow Path Slope (vft/hft) 0.0041
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.896
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.2743
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.8168
Time of Concentration (min) 32.0
Clear Peak Flow Rate (cfs) 0.1613
Burned Peak Flow Rate (cfs) 0.1613
24-Hr Clear Runoff Volume (ac-ft) 0.0535
24-Hr Clear Runoff Volume (cu-ft) 2328.8906



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-12
Area (ac) 0.51
Flow Path Length (ft) 212.68
Flow Path Slope (vft/hft) 0.0141
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.747
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.4045
Undeveloped Runoff Coefficient (Cu) 0.2906
Developed Runoff Coefficient (Cd) 0.7458
Time of Concentration (min) 14.0
Clear Peak Flow Rate (cfs) 0.1539
Burned Peak Flow Rate (cfs) 0.1539
24-Hr Clear Runoff Volume (ac-ft) 0.0325
24-Hr Clear Runoff Volume (cu-ft) 1414.0682



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-13
Area (ac) 0.86
Flow Path Length (ft) 239.24
Flow Path Slope (vft/hft) 0.0114
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.966
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.4045
Undeveloped Runoff Coefficient (Cu) 0.2906
Developed Runoff Coefficient (Cd) 0.8793
Time of Concentration (min) 14.0
Clear Peak Flow Rate (cfs) 0.3059
Burned Peak Flow Rate (cfs) 0.3059
24-Hr Clear Runoff Volume (ac-ft) 0.0683
24-Hr Clear Runoff Volume (cu-ft) 2973.5916



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-14
Area (ac) 1.06
Flow Path Length (ft) 311.92
Flow Path Slope (vft/hft) 0.0042
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 1.0
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.3504
Undeveloped Runoff Coefficient (Cu) 0.192
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 19.0
Clear Peak Flow Rate (cfs) 0.3343
Burned Peak Flow Rate (cfs) 0.3343
24-Hr Clear Runoff Volume (ac-ft) 0.0867
24-Hr Clear Runoff Volume (cu-ft) 3777.8573



Peak Flow Hydrologic Analysis
File location: K:/MiscProj/JN-7446 EWMP Preparation/Drawings/Exhibits/K-Mart Site Example/K-Mart Site HydroCalc Report_Alt_08-08-2014.pdf
Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name K-Mart Site
Subarea ID A-15
Area (ac) 0.34
Flow Path Length (ft) 98.66
Flow Path Slope (vft/hft) 0.0185
85th Percentile Rainfall Depth (in) 1.1
Percent Impervious 0.01
Soil Type 17
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.1
Peak Intensity (in/hr) 0.2827
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.108
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 0.0104
Burned Peak Flow Rate (cfs) 0.0104
24-Hr Clear Runoff Volume (ac-ft) 0.0033
24-Hr Clear Runoff Volume (cu-ft) 145.4129



Vegetated Swale 
Sizing Calculations 



Grass Swale Calculations - Trapezoid Channel

Variables:
Bottom Width (wb)= 2.00 ft (2' Minimum, 10' Maximum)

Depth of Swale (H)= 1.00 ft (12" Minimum)

Sideslope (z)= 3 (value represents # : 1) (Maximum 3:1 H:V)

Slope (s)= 0.010 ft/ft
Top Width (wt)= 8.00 ft

Cross-Sectional Area (Ax)= 5.00 sf

Manning's (n)= 0.020 ( 0.020  for frequnet and 0.024  for infrequent mowing)
Residence Time (tr)= 10.00 minutes (10 Minutes Minimum)

Calculations: (Solving for Flow using Depth)

Channel Flow (Q): Velocity of Swale Flow (v): Swale Length (L):

Q= wb+(z*H)*(y1.67)*(s0.5) v= Q L= v*tr*(60 s/min)

Ax

y=Depth y=Depth

(inches) (ft)

1 0.083

2 0.167

3 0.250

4 0.333

5 0.417

6 0.500

Note:  The above calculation are based on LA Co. 2014 LID Design Criteria for Vegetated Swales

(v must be less than 1 ft/s) (Minimum length is 100 ft)

(fps)

1.254

0.0788

0.2509

47.30

150.53

2.469

3.992

5.794

7.856

n

L=Length

(ft)

0.394

Q=Flow

(cfs)

296.27

478.99

695.29

942.76

0.4938

0.7983

1.1588

1.5713

v=Velocity
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Grass Swale Calculations - Trapezoid Channel

Variables:
Design Flow (Q)= 1.143 cfs

Manning's (n)= 0.020 ( 0.020  for frequnet and 0.024  for infrequent mowing)

Slope (s)= 0.010 ft/ft

Depth of Swale (H)= 1.00 ft (12" Minimum)

Depth of Flow (y)= 0.167 ft (4" Maximum)
Residence Time (tr)= 10.00 minutes (10 Minutes Minimum)

Sideslope (z)= 3 (value represents # : 1) (Maximum 3:1 H:V)

Calculations: (Solving for Channel Geometrics)

1) Bottom Width of Trapezoid Channel (wb): 4) Velocity of Swale Flow (v):

wb= v= Q

Ax

wb= 1.54 ft v= 0.252 ft/s

 Use wb= 2.00 ft Yes

2) Top Width of Trapzoid Channel (wt): 5) Swale Length (L):

wt= wb+2*z*H L= v*tr*(60 s/min)

wt= 7.54 ft L= 151.03 ft

3) Cross-Sectional Area (Ax):

Ax= (wb+z*H)*(H) Available Length= 200.00 ft

Ax= 4.54 sf Sufficient length? (Yes/No): Yes

Note:  The above calculation are based on LA Co. 2014 LID Design Criteria for Vegetated Swales

Location: BMP No. 14 (Area A-2, A-3, A-13 and A-14)

Q*n

(y1.67)*(s0.5)
-z*H

(Minimum length is 100 ft)

(v must be less than 1 ft/s)
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Grass Swale Calculations - Trapezoid Channel

Variables:
Design Flow (Q)= 0.544 cfs

Manning's (n)= 0.020 ( 0.020  for frequnet and 0.024  for infrequent mowing)

Slope (s)= 0.010 ft/ft

Depth of Swale (H)= 1.00 ft (12" Minimum)

Depth of Flow (y)= 0.125 ft (4" Maximum)
Residence Time (tr)= 10.00 minutes (10 Minutes Minimum)

Sideslope (z)= 3 (value represents # : 1) (Maximum 3:1 H:V)

Calculations: (Solving for Channel Geometrics)

1) Bottom Width of Trapezoid Channel (wb): 4) Velocity of Swale Flow (v):

wb= v= Q

Ax

wb= 0.50 ft v= 0.155 ft/s

 Use wb= 2.00 ft Yes

2) Top Width of Trapzoid Channel (wt): 5) Swale Length (L):

wt= wb+2*z*H L= v*tr*(60 s/min)

wt= 6.50 ft L= 93.10 ft

3) Cross-Sectional Area (Ax):

Ax= (wb+z*H)*(H) Available Length= 120.00 ft

Ax= 3.50 sf Sufficient length? (Yes/No): Yes

Note:  The above calculation are based on LA Co. 2014 LID Design Criteria for Vegetated Swales

Location: BMP No. 6 (Area A-10 and A-12)

Q*n

(y1.67)*(s0.5)
-z*H

(Minimum length is 100 ft)

(v must be less than 1 ft/s)
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Grass Swale Calculations - Trapezoid Channel

Variables:
Design Flow (Q)= 0.576 cfs

Manning's (n)= 0.020 ( 0.020  for frequnet and 0.024  for infrequent mowing)

Slope (s)= 0.010 ft/ft

Depth of Swale (H)= 1.00 ft (12" Minimum)

Depth of Flow (y)= 0.125 ft (4" Maximum)
Residence Time (tr)= 10.00 minutes (10 Minutes Minimum)

Sideslope (z)= 3 (value represents # : 1) (Maximum 3:1 H:V)

Calculations: (Solving for Channel Geometrics)

1) Bottom Width of Trapezoid Channel (wb): 4) Velocity of Swale Flow (v):

wb= v= Q

Ax

wb= 0.71 ft v= 0.155 ft/s

 Use wb= 2.00 ft Yes

2) Top Width of Trapzoid Channel (wt): 5) Swale Length (L):

wt= wb+2*z*H L= v*tr*(60 s/min)

wt= 6.71 ft L= 93.10 ft

3) Cross-Sectional Area (Ax):

Ax= (wb+z*H)*(H) Available Length= 140.00 ft

Ax= 3.71 sf Sufficient length? (Yes/No): Yes

Note:  The above calculation are based on LA Co. 2014 LID Design Criteria for Vegetated Swales

Location: BMP No. 9 (Area A-7 and A-9)

Q*n

(y1.67)*(s0.5)
-z*H

(Minimum length is 100 ft)

(v must be less than 1 ft/s)
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Biofiltration Basin 
Sizing Calculations 



Biofiltration Basin Calculations

Variables:
Soil Infiltration Rate (f)= 2.00 in/hr (Determined by Soils Report)

Factor of Safety (FS)= 2.00

Maximum Detention Time (tmax)= 48.00 hr (96 hr Maximum)

Porosity/Void Ratio (r)= 0.35 (Ranges from 30-40%)
Design Volume (V)= 9574.00 cf
Ponding Depth (dp)= 1.250 ft (Max. 1.5 ft)

Calculations: (Solving for Depth of Reservoir Layer - d)

Design Infiltration Rate (fdesign)

fdesign= f fdesign= 1.00 in/hr

FS

Maximum Depth of Stormwater Runoff (dmax):

dmax= fdesign*tmax dmax= 4.00 ft

12

Ponding Depth (dp):

If dmax>=dp, then use: 1.25 ft

If dmax<=dp, then use: 4.00 ft

Use: 1.25 ft

Calculations: (Solving for Trench Bottom Surface Area - A)

Bottom Surface Area (As):

As= Q As= 7659.20 square feet

dp

Available Area= 8000.00 square feet

Sufficient area for Biofiltration? (Yes/No): Yes

Location: BMP No 1 (Areas A-1, A-8 and A-15)

Note:  The above calculation are based on LA Co. 2014 LID Design Criteria for Bioretention and/or 
Biofiltration



Planter Box 
Sizing Calculations 



Planter Box Calculations

Variables:
Soil Infiltration Rate (f)= 5.00 in/hr (Determined by Soils Report)

Factor of Safety (FS)= 2.00

Maximum Detention Time (tmax)= 48.00 hr (96 hr Maximum)

Porosity/Void Ratio (r)= 0.35 (Ranges from 30-40%)
Design Volume (V)= 4704.50 cf
Ponding Depth (dp)= 1.500 ft (Max. 1.5 ft)

Calculations: (Solving for Depth of Reservoir Layer - d)

Design Infiltration Rate (fdesign)

fdesign= f fdesign= 2.5 in/hr

FS

Maximum Depth of Stormwater Runoff (dmax):

dmax= fdesign*tmax dmax= 10.0 ft

12

Ponding Depth (dp):

If dmax>=dp, then use: 1.5 ft

If dmax<=dp, then use: 10.0 ft

Use: 1.5 ft

Calculations: (Solving for Trench Bottom Surface Area - A)

Bottom Surface Area (As):

As= Q As= 3136.33 square feet

dp

Total Available Area= 576.00 square feet

Sufficient area of Planter Boxes? (Yes/No): No

Location: BMP Nos 10 thru 12 (Area A-5)

Note:  The above calculation are based on LA Co. 2014 LID Design Criteria for Bioretention and/or 
Biofiltration

Note: Overflow from planter boxes shall be directed toward vegetated swale.  
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Planter Box Calculations

Variables:
Soil Infiltration Rate (f)= 5.00 in/hr (Determined by Soils Report)

Factor of Safety (FS)= 2.00

Maximum Detention Time (tmax)= 48.00 hr (96 hr Maximum)

Porosity/Void Ratio (r)= 0.35 (Ranges from 30-40%)
Design Volume (V)= 3261.08 cf
Ponding Depth (dp)= 1.500 ft (Max. 1.5 ft)

Calculations: (Solving for Depth of Reservoir Layer - d)

Design Infiltration Rate (fdesign)

fdesign= f fdesign= 2.5 in/hr

FS

Maximum Depth of Stormwater Runoff (dmax):

dmax= fdesign*tmax dmax= 10.0 ft

12

Ponding Depth (dp):

If dmax>=dp, then use: 1.5 ft

If dmax<=dp, then use: 10.0 ft

Use: 1.5 ft

Calculations: (Solving for Trench Bottom Surface Area - A)

Bottom Surface Area (As):

As= Q As= 2174.05 square feet

dp

Total Available Area= 400.00 square feet

Sufficient area of Planter Boxes? (Yes/No): No

Location: BMP Nos 4 and 5 (Area A-10)

Note:  The above calculation are based on LA Co. 2014 LID Design Criteria for Bioretention and/or 
Biofiltration

Note: Overflow from planter boxes shall be directed toward vegetated swale.  
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Planter Box Calculations

Variables:
Soil Infiltration Rate (f)= 5.00 in/hr (Determined by Soils Report)

Factor of Safety (FS)= 2.00

Maximum Detention Time (tmax)= 48.00 hr (96 hr Maximum)

Porosity/Void Ratio (r)= 0.35 (Ranges from 30-40%)
Design Volume (V)= 3421.46 cf
Ponding Depth (dp)= 1.500 ft (Max. 1.5 ft)

Calculations: (Solving for Depth of Reservoir Layer - d)

Design Infiltration Rate (fdesign)

fdesign= f fdesign= 2.5 in/hr

FS

Maximum Depth of Stormwater Runoff (dmax):

dmax= fdesign*tmax dmax= 10.0 ft

12

Ponding Depth (dp):

If dmax>=dp, then use: 1.5 ft

If dmax<=dp, then use: 10.0 ft

Use: 1.5 ft

Calculations: (Solving for Trench Bottom Surface Area - A)

Bottom Surface Area (As):

As= Q As= 2280.97 square feet

dp

Total Available Area= 400.00 square feet

Sufficient area of Planter Boxes? (Yes/No): No

Location: BMP Nos 7 and 8 (Area A-7)

Note:  The above calculation are based on LA Co. 2014 LID Design Criteria for Bioretention and/or 
Biofiltration

Note: Overflow from planter boxes shall be directed toward vegetated swale.  
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Modular Wetlands Inlet Device 
Sizing Calculations 

 
 



Treatment Flow Sizing Table

Model # Dimensions WetlandMedia
Surface Area

Treatment Flow 
Rate (cfs)

MWS-L-4-4 4’ x 4’ 23 ft2 0.052

MWS-L-4-6 4’ x 6’ 32 ft2 0.073

MWS-L-4-8 4’ x 8’ 50 ft2 0.115

MWS-L-4-13 4’ x 13’ 63 ft2 0.144

MWS-L-4-15 4’ x 15’ 76 ft2 0.175

MWS-L-4-17 4’ x 17’ 90 ft2 0.206

MWS-L-4-19 4’ x 19’ 103 ft2 0.237

MWS-L-4-21 4’ x 21’ 117 ft2 0.268

MWS-L-8-8 8’ x 8’ 100 ft2 0.230

MWS-L-8-12 8’ x 12’ 151 ft2 0.346

MWS-L-8-16 8’ x 16’ 201 ft2 0.462

Flow Based Sizing
The MWS Linear can be used in stand alone applica-
tions to meet treatment flow requirements.  Since the 
MWS Linear is the only biofiltration system that can ac-
cept inflow pipes several feet below the surface it can 
be used not only in decentralized design applications 
but also as a large central end-of-the-line application 
for maximum feasibility.

Volume Based Sizing
Many states require treatment of a water quality volume and do not offer the option of flow based design.  The 
MWS Linear and its unique horizontal flow makes it the only biofilter that can be used in volume based design 
installed downstream of ponds, detention basins, and underground storage systems.

Treatment Volume Sizing Table

Model # Treatment Capacity (cu. ft.)
@ 24-Hour Drain Down

Treatment Capacity (cu. ft.)
@ 48-Hour Drain Down

MWS-L-4-4 1140 2280

MWS-L-4-6 1600 3200

MWS-L-4-8 2518 5036

MWS-L-4-13 3131 6261

MWS-L-4-15 3811 7623

MWS-L-4-17 4492 8984

MWS-L-4-19 5172 10345

MWS-L-4-21 5853 11706

MWS-L-8-8 5036 10072

MWS-L-8-12 7554 15109

MWS-L-8-16 10073 20145
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The Urban Impact
For hundreds of years natural wetlands surrounding our shores have played an integral role as 
nature’s stormwater treatment system.  But as our cities grow and develop, these natural wet-
lands have perished under countless roads, rooftops, 

and parking lots.

Plant A Wetland
Without natural wetlands our cities are deprived of water purification, flood control, and land 
stability.  Modular Wetlands and the MWS Linear re-establish nature’s presence and rejuvenate 
water ways in urban areas.

MWS Linear
The Modular Wetland System Linear represents a pioneering breakthrough in stormwater tech-
nology as the only biofiltration system to utilize patented horizontal flow, allowing for a smaller 
footprint and higher treatment capacity.  While most biofilters use little or no pre-treatment, the 
MWS Linear incorporates an advanced pre-treatment chamber that includes separation and pre-
filter cartridges.  In this chamber sediment and hydrocarbons are removed from runoff before it 
enters the biofiltration chamber, in turn reducing maintenance costs and improving performance.  



Parking Lots
Parking lots are designed to maximize space and 
the MWS Linear’s 4 ft. standard planter width al-
lows for easy integration into parking lot islands 
and other landscape medians.

Mixed Use
The MWS Linear can be installed as a raised plant-
er to treat runoff from rooftops or patios, making 
it perfect for sustainable “live-work” spaces.

Industrial
Many states enforce strict regulations for dis-
charges from industrial sites. The MWS Linear has 
helped various sites meet difficult EPA mandated 
effluent limits for dissolved metals and other pol-
lutants.

Residential
Low to high density developments can benefit 
from the versatile design of the MWS Linear. The 
system can be used in both decentralized LID de-
sign and cost-effective end-of-the-line configura-
tions.

Streets
Street applications can be challenging due to 
limited space. The MWS Linear is very adaptable, 
and offers the smallest footprint to work around 
the constraints of existing utilities on retrofit pro-
jects.

Commercial
Compared to bioretention systems, the MWS Lin-
ear can treat far more area in less space - meeting 
treatment and volume control requirements.

Applications
The MWS Linear has been successfully used on numerous new construction and retrofit projects.  The system’s 
superior versatility makes it beneficial for a wide range of stormwater and waste water applications - treating 
rooftops, streetscapes, parking lots, and industrial sites.

More applications are available on our website:  www.ModularWetlands.com/Applications
•	 Agriculture
•	 Reuse

•	 Low Impact Development
•	 Waste Water
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Configurations
The MWS Linear is the preferred biofiltration system of Civil Engineers across the country due to its versatile 
design.  This highly versatile system has available “pipe-in” options on most models, along with built-in curb or 
grated inlets for simple integration into your stormdrain design.

Curb Type
The Curb Type configuration accepts sheet flow through a curb opening and is 
commonly used along road ways and parking lots.  It can be used in sump or 
flow by conditions.  Length of curb opening varies based on model and size.

Grate Type
The Grate Type configuration offers the same features and benefits as the Curb 
Type but with a grated/drop inlet above the systems pre-treatment chamber.  
It has the added benefit of allowing for pedestrian access over the inlet.  ADA 
compliant grates are available to assure easy and safe access. The Grate Type 
can also be used in scenarios where runoff needs to be intercepted on both 
sides of landscape islands.

Downspout Type
The Downspout Type is a variation of the Vault Type and is designed to accept a 
vertical downspout pipe from roof top and podium areas.  Some models have 
the option of utilizing an internal bypass, simplifying the overall design.  The 
system can be installed as a raised planter and the exterior can be stuccoed or 
covered with other finishes to match the look of adjacent buildings.

Vault Type
The system’s patented horizontal flow biofilter is able to accept inflow pipes 
directly into the pre-treatment chamber, meaning the MWS Linear can be used 
in end-of-the-line installations.  This greatly improves feasibility over typical 
decentralized designs that are required with other biofiltration/bioretention 
systems.  Another benefit of the “pipe in” design is the ability to install the 
system downstream of underground detention systems to meet water quality 
volume requirements. 

Page 3



Cartridge Housing

Pre-filter Cartridge

Curb Inlet

Individual Media Filters

Advantages & Operation
The MWS Linear is the most efficient and versatile biofiltration system on the market, and the only system with 
horizontal flow which improves performance, reduces footprint, and minimizes maintenance.  Figure-1 and 
Figure-2 illustrate the invaluable benefits of horizontal flow and the multiple treatment stages. 

•	 Horizontal Flow Biofiltration
•	 Greater Filter Surface Area
•	 Pre-Treatment Chamber

•	 Patented Perimeter Void Area
•	 Flow Control
•	 No Depressed Planter Area 

Separation
•	 Trash, sediment, and debris are separated before 		
	 entering the pre-filter cartridges
•	 Designed for easy maintenance access

Pre-Filter Cartridges
•	 Over 25 ft2 of surface area per cartridge
•	 Utilizes BioMediaGREEN filter material
•	 Removes over 80% of TSS & 90% of hydrocarbons
•	 Prevents pollutants that cause clogging from     		
	 migrating to the biofiltration chamber

Pre-Treatment1
1

2

Drain-Down Line

1
2Vertical Underdrain 

Manifold

Featured Advantages



www.ModularWetlands.com

Fig. 1

Horizontal Flow 
•	 Less clogging than downward flow biofilters
•	 Water flow is subsurface
•	 Improves biological filtration

Patented Perimeter Void Area
•	 Vertically extends void area between the walls 		
	 and the WetlandMEDIA on all four sides.
•	 Maximizes surface area of the media for higher 		
	 treatment capacity

WetlandMEDIA 
•	 Contains no organics and removes phosphorus
•	 Greater surface area and 48% void space
•	 Maximum evapotranspiration
•	 High ion exchange capacity and light weight

Flow Control
•	 Orifice plate controls flow of water through 	
	 WetlandMEDIA to a level lower than the    	
	 media’s capacity.
•	 Extends the life of the media and improves 	
	 performance

Drain-Down Filter
•	 The Drain-Down is an optional feature that 	
	 completely drains the pre-treatment     		
	 chamber
•	 Water that drains from the pre-treatment     	
	 chamber between storm events will be 		
	 treated

2x to 3x More Surface Area Than Traditional Downward Flow Bioretention Systems.Fig. 2 - Top View

Biofiltration2

Discharge3

Perimeter Void Area

3

4

3
Flow Control Riser

Drain-Down Line

Outlet Pipe
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Orientations

Bypass

Internal Bypass Weir (Side-by-Side Only)
The Side-By-Side orientation places the pre-treat-
ment and discharge chambers adjacent to one an-
other allowing for integration of internal bypass.  
The wall between these chambers can act as a by-
pass weir when flows exceed the system’s treatment 
capacity, thus allowing bypass from the pre-treat-
ment chamber directly to the discharge chamber.

External Diversion Weir Structure
This traditional offline diversion method can be 
used with the MWS Linear in scenarios where run-
off is being piped to the system. These simple and 
effective structures are generally configured with  
two outflow pipes.  The first is a smaller pipe on the 
upstream side of the diversion weir - to divert low 
flows over to the MWS Linear for treatment.  The 
second is the main pipe that receives water once the 
system has exceeded treatment capacity and water 
flows over the weir.

Flow By Design
This method is one in which the system is placed 
just upstream of a standard curb or grate inlet to 
intercept the first flush.  Higher flows simply pass by 
the MWS Linear and into the standard inlet down-
stream. 

End-To-End
The End-To-End orientation places the pre-treat-
ment and discharge chambers on opposite ends of 
the biofiltration chamber therefore minimizing the 
width of the system to 5 ft (outside dimension).  This 
orientation is perfect for linear projects and street 
retrofits where existing utilities and sidewalks limit 
the amount of space available for installation. One 
limitation of this orientation is bypass must be ex-
ternal.

Side-By-Side
The Side-By-Side orientation places the pre-treat-
ment and discharge chamber adjacent to one an-
other with the biofiltration chamber running paral-
lel on either side. This minimizes the system length, 
providing a highly compact footprint. It has been 
proven useful in situations such as streets with di-
rectly adjacent sidewalks, as half of the system can 
be placed under that sidewalk. This orientation also 
offers internal bypass options as discussed below.  

This simple yet innovative diversion trough can be 
installed in existing or new curb and grate inlets to 
divert the first flush to the MWS Linear via pipe. It 
works similar to a rain gutter and is installed just 
below the opening into the inlet. It captures the low 
flows and channels them over to a connecting pipe 
exiting out the wall of the inlet and leading to the 
MWS Linear. The DVERT is perfect for retrofit and 
green street applications that allows the MWS Lin-
ear to be installed anywhere space is available. 

DVERT Low Flow Diversion

DVERT Trough
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Rhode Island DEM Approved
Approved as an authorized BMP and noted to achieve the following minimum removal 
efficiencies: 85% TSS, 60% Pathogens, 30% Total Phosphorus for discharges to freshwater 
systems, and 30% Total Nitrogen for discharges to saltwater or tidal systems.

MASTEP Evaluation
The University of Massachusetts at Amherst – Water Resources Research Center, issued a 
technical evaluation report noting removal rates up to 84% TSS, 70% Total Phosphorus, 
68.5% Total Zinc, and more.

Washington State DOE Approved
The MWS Linear is approved for General Use Level Designation (GULD) for Basic, En-
hanced, and Phosphorus treatment at 1 gpm/ft2 loading rate.  The highest performing BMP 
on the market for all main pollutant categories. 

Approvals
The MWS Linear has successfully met years of challenging technical reviews and testing from some of the most 
prestigious and demanding agencies in the nation, and perhaps the world.  

DEQ Assignment 
The Virginia Department of Environmental Quality assigned the MWS Linear, the highest 
phosphorus removal rating for manufactured treatment devices to meet the new Virginia 
Stormwater Management Program (VSMP) Technical Criteria.

VA

TSS
Total

Phosphorus
Ortho 

Phosphorus
Nitrogen Dissolved Zinc

Dissolved 
Copper

Total Zinc
Total 

Copper
Motor Oil

85% 64% 67% 45% 66% 38% 69% 50% 95%

Performance
The MWS Linear continues to outperform other treatment methods with superior pollutant removal for TSS, 
heavy metals, nutrients, hydrocarbons and bacteria.  Since 2007 the MWS Linear has been field tested on nu-
merous sites across the country.  With it’s advanced pre-treatment chamber and innovative horizontal flow 
biofilter, the system is able to effectively remove pollutants through a combination of physical, chemical, and 
biological filtration processes. With the same biological processes found in natural wetlands, the MWS Linear 
harnesses natures ability to process, transform, and remove even the most harmful pollutants. 
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Treatment Flow Sizing Table

Model # Dimensions WetlandMedia
Surface Area

Treatment Flow 
Rate (cfs)

MWS-L-4-4 4’ x 4’ 23 ft2 0.052

MWS-L-4-6 4’ x 6’ 32 ft2 0.073

MWS-L-4-8 4’ x 8’ 50 ft2 0.115

MWS-L-4-13 4’ x 13’ 63 ft2 0.144

MWS-L-4-15 4’ x 15’ 76 ft2 0.175

MWS-L-4-17 4’ x 17’ 90 ft2 0.206

MWS-L-4-19 4’ x 19’ 103 ft2 0.237

MWS-L-4-21 4’ x 21’ 117 ft2 0.268

MWS-L-8-8 8’ x 8’ 100 ft2 0.230

MWS-L-8-12 8’ x 12’ 151 ft2 0.346

MWS-L-8-16 8’ x 16’ 201 ft2 0.462

Flow Based Sizing
The MWS Linear can be used in stand alone applica-
tions to meet treatment flow requirements.  Since the 
MWS Linear is the only biofiltration system that can ac-
cept inflow pipes several feet below the surface it can 
be used not only in decentralized design applications 
but also as a large central end-of-the-line application 
for maximum feasibility.

Volume Based Sizing
Many states require treatment of a water quality volume and do not offer the option of flow based design.  The 
MWS Linear and its unique horizontal flow makes it the only biofilter that can be used in volume based design 
installed downstream of ponds, detention basins, and underground storage systems.

Treatment Volume Sizing Table

Model # Treatment Capacity (cu. ft.)
@ 24-Hour Drain Down

Treatment Capacity (cu. ft.)
@ 48-Hour Drain Down

MWS-L-4-4 1140 2280

MWS-L-4-6 1600 3200

MWS-L-4-8 2518 5036

MWS-L-4-13 3131 6261

MWS-L-4-15 3811 7623

MWS-L-4-17 4492 8984

MWS-L-4-19 5172 10345

MWS-L-4-21 5853 11706

MWS-L-8-8 5036 10072

MWS-L-8-12 7554 15109

MWS-L-8-16 10073 20145
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Installation
The MWS Linear is simple, easy to install, and has a space efficient design that offers lower excavation and in-
stallation costs compared to traditional tree-box type systems.  The structure of the system resembles pre-cast 
catch basin or utility vaults and is installed in a similar fashion.  

The system is delivered fully assembled for quick in-
stallation.  Generally, the structure can be unloaded 
and set in place in 15 minutes.  Our experienced 
team of field technicians are available to supervise 
installations and provide technical support.

Plant Selection
Abundant plants, trees, and grasses bring value and an aesthetic benefit to any urban setting, but those in the 
MWS Linear do even more - they increase pollutant removal.  What’s not seen, but very important, is that below 
grade the stormwater runoff/flow is being subjected to nature’s secret weapon: a dynamic physical, chemi-
cal, and biological process working to break down and remove non-point source pollutants.  The flow rate is 
controlled in the MWS Linear, giving the plants more “contact time” so that pollutants are more successfully 
decomposed, volatilized and incorporated into the biomass of The MWS 
Linear’s micro/macro flora and fauna.

A wide range of plants are suitable for use in the MWS Linear, but selec-
tions vary by location and climate.  View suitable plants by selecting the 
list relative to your project location’s hardy zone.  

Please visit www.ModularWetlands.com/Plants for more information 
and various plant lists. 

Maintenance
Reduce your maintenance costs, man hours, and materials with the MWS Linear.  Unlike other biofiltration 
systems that provide no pre-treatment, the MWS Linear is a self-contained treatment train which incorporates 
simple and effective pre-treatment.  

Maintenance requirements for the biofilter itself are almost completely 
eliminated, as the pre-treatment chamber removes and isolates trash, 
sediments, and hydrocarbons.  What’s left is the simple maintenance 
of an easily accessible pre-treatment chamber that can be cleaned by 
hand or with a standard vac truck.  Only periodic replacement of low-
cost media in the pre-filter cartridges is required for long term opera-
tion and there is absolutely no need to replace expensive biofiltration 
media.
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Maintenance Guidelines for  

Modular Wetland System - Linear 
 
 

Maintenance Summary 
 
o Remove Trash from Screening Device – average maintenance interval is 6 to 12 months.  

  (5 minute average service time). 
o Remove Sediment from Separation Chamber – average maintenance interval is 12 to 24 months. 

 (10 minute average service time).  
o Replace Cartridge Filter Media – average maintenance interval 12 to 24 months. 

  (10-15 minute per cartridge average service time). 
o Replace Drain Down Filter Media – average maintenance interval is 12 to 24 months. 

 (5 minute average service time).  
o Trim Vegetation – average maintenance interval is 6 to 12 months. 

  (Service time varies).  
 

System Diagram 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 

Access to screening device, separation 
chamber and cartridge filter 

Access to drain 
down filter 

Pre-Treatment  
Chamber 

Biofiltration Chamber 

Discharge  
Chamber 

Outflow 
Pipe 

Inflow Pipe 
(optional) 
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Maintenance Procedures  
 

Screening Device 
 

1. Remove grate or manhole cover to gain access to the screening device in the Pre-
Treatment Chamber. Vault type units do not have screening device. Maintenance 
can be performed without entry.   

2. Remove all pollutants collected by the screening device.  Removal can be done 
manually or with the use of a vacuum truck.  The hose of the vacuum truck will not 
damage the screening device.  

3. Screening device can easily be removed from the Pre-Treatment Chamber to gain 
access to separation chamber and media filters below. Replace grate or manhole 
cover when completed. 

 
Separation Chamber 
 

1. Perform maintenance procedures of screening device listed above before 
maintaining the separation chamber.  

2. With a pressure washer spray down pollutants accumulated on walls and cartridge 
filters.  

3. Vacuum out Separation Chamber and remove all accumulated pollutants. Replace 
screening device, grate or manhole cover when completed. 
 

Cartridge Filters 
 

1. Perform maintenance procedures on screening device and separation chamber 
before maintaining cartridge filters.  

2. Enter separation chamber. 
3. Unscrew the two bolts holding the lid on each cartridge filter and remove lid. 
4. Remove each of 4 to 8 media cages holding the media in place.   
5. Spray down the cartridge filter to remove any accumulated pollutants. 
6. Vacuum out old media and accumulated pollutants.  
7. Reinstall media cages and fill with new media from manufacturer or outside 

supplier. Manufacturer will provide specification of media and sources to purchase.  
8. Replace the lid and tighten down bolts. Replace screening device, grate or 

manhole cover when completed.  
 
Drain Down Filter 
 

1. Remove hatch or manhole cover over discharge chamber and enter chamber.  
2. Unlock and lift drain down filter housing and remove old media block. Replace with 

new media block. Lower drain down filter housing and lock into place.  
3. Exit chamber and replace hatch or manhole cover.  
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Maintenance Notes 
 

 
1. Following maintenance and/or inspection, it is recommended the maintenance 

operator prepare a maintenance/inspection record.  The record should include any 
maintenance activities performed, amount and description of debris collected, and 
condition of the system and its various filter mechanisms.  
 

2. The owner should keep maintenance/inspection record(s) for a minimum of five 
years from the date of maintenance.  These records should be made available to 
the governing municipality for inspection upon request at any time. 
 

3. Transport all debris, trash, organics and sediments to approved facility for disposal 
in accordance with local and state requirements. 
 

4. Entry into chambers may require confined space training based on state and local 
regulations.  
 

5. No fertilizer shall be used in the Biofiltration Chamber.  
 

6. Irrigation should be provided as recommended by manufacturer and/or landscape 
architect. Amount of irrigation required is dependent on plant species. Some plants 
may require irrigation.  
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Maintenance Procedure Illustration 
 
 
 

 
Screening Device  
 
The screening device is located directly 
under the manhole or grate over the  
Pre-Treatment Chamber. It’s mounted  
directly underneath for easy access 
and cleaning. Device can be cleaned by 
hand or with a vacuum truck.  
 
 
 
 
 
 
 
Separation Chamber 
 
The separation chamber is located 
directly beneath the screening device.  
It can be quickly cleaned using a  
vacuum truck or by hand. A pressure 
washer is useful to assist in the  
cleaning process. 
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Cartridge Filters 
 
The cartridge filters are located in the  
Pre-Treatment chamber connected to  
the wall adjacent to the biofiltration  
chamber. The cartridges have  
removable tops to access the  
individual media filters. Once the 
cartridge is open media can be 
easily removed and replaced by hand  
or a vacuum truck.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Drain Down Filter 
 
The drain down filter is located in the  
Discharge Chamber. The drain filter 
unlocks from the wall mount and hinges 
up. Remove filter block and replace with  
new block.   
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Trim Vegetation 
 
Vegetation should be maintained in the 
same manner as surrounding vegetation 
and trimmed as needed. No fertilizer shall  
be used on the plants. Irrigation 
per the recommendation of the  
manufacturer and or landscape  
architect. Different types of vegetation 
requires different amounts of  
irrigation.  
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Inspection Form 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name  Date                   / / Time AM / PM

Weather Condition    Additional Notes

Yes

Depth:

Yes No

Modular Wetland System Type (Curb, Grate or UG Vault): Size (22', 14' or etc.):  

Other Inspection Items:

 Storm Event in Last 72-hours?           No          Yes           Type of Inspection             Routine               Follow Up                 Complaint                  Storm

Office personnel to complete section to 
the left.

2972 San Luis Rey Road, Oceanside, CA 92058     P (760) 433-7640     F (760) 433-3176

Inspection Report                              
Modular Wetlands System      

        

Is the filter insert (if applicable) at capacity and/or is there an accumulation of debris/trash on the shelf system?

Does the cartridge filter media need replacement in pre-treatment chamber and/or discharge chamber?

Any signs of improper functioning in the discharge chamber?  Note issues in comments section.

Chamber:

Is the inlet/outlet pipe or drain down pipe damaged or otherwise not functioning properly?

Structural Integrity:

Working Condition:

Is there evidence of illicit discharge or excessive oil, grease, or other automobile fluids entering and clogging the
unit?

Is there standing water in inappropriate areas after a dry period?

Damage to pre-treatment access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?
Damage to discharge chamber access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?

Does the MWS unit show signs of  structural deterioration (cracks in the wall, damage to frame)?

Project Name   

Project Address 

Inspection Checklist

CommentsNo

Does the depth of sediment/trash/debris suggest a blockage of the inflow pipe, bypass or cartridge filter?  If yes, 
specify which one in the comments section.  Note depth of accumulation in in pre-treatment chamber.

Is there a septic or foul odor coming from inside the system?

Is there an accumulation of sediment/trash/debris in the wetland media (if applicable)?

Is it evident that the plants are alive and healthy (if applicable)? Please note Plant Information below.

Sediment / Silt / Clay

Trash / Bags / Bottles

Green Waste / Leaves / Foliage

Waste: Plant Information

No Cleaning Needed

Recommended Maintenance

Additional Notes:

Damage to Plants

Plant Replacement

Plant Trimming

Schedule Maintenance as Planned

Needs Immediate Maintenance



www.modularwetlands.com 
 

 
 
 
 
 
 
 

Maintenance Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name   Date                   / / Time AM / PM

Weather Condition    Additional Notes

Site 
Map #

Comments:

2972 San Luis Rey Road, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176

Inlet and Outlet 
Pipe Condition

Drain Down Pipe 
Condition

Discharge Chamber 
Condition

Drain Down Media 
Condition

Plant Condition

Media Filter 
Condition

Long:

MWS 
Sedimentation 

Basin

Total Debris 
Accumulation

Condition of Media  
25/50/75/100      

(will be changed    
@ 75%)

Operational Per 
Manufactures' 
Specifications           
(If not, why?)

Lat: MWS             
Catch Basins

GPS Coordinates     
of Insert

Manufacturer / 
Description / Sizing

Trash 
Accumulation

Foliage 
Accumulation

Sediment 
Accumulation

Type of Inspection             Routine               Follow Up                 Complaint                  Storm  Storm Event in Last 72-hours?            No           Yes           

Office personnel to complete section to 
the left.

Project Address 

Project Name   

Cleaning and Maintenance Report     
Modular Wetlands System
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Keeping Our
Environment Clean!

Water-Based
Cleaners

A Guide to the
Disposal of

Auto Repair &
Maintenance Shops

Keeping Our Air and Water Clean ...

Beginning January 1, 1999, Rule 1171 of the

South Coast Air Quality Management District

(SCAQMD) will require repair and

maintenance cleaning operations, including

cleaning operations in the auto repair industry,

to use water-based cleaners instead of the

solvents which are used today.

Making the switch to water-based cleaners is

expected to remove over 20 tons of smog-

forming compounds from the air we breathe.

While use of water-based cleaners leads to

better air quality, we must not forget that our

water resources must also be kept clean.

Improper disposal of water-based cleaners

can lead to contamination of the ocean, rivers,

and groundwater below us...water we

depend on for drinking and survival.

This guide will provide you with valuable

information on proper disposal practices to

help keep our environment clean.

City of Los Angeles • Bureau of Sanitation
Industrial Waste Management Division



You can extend the life of your water-based
cleaner by using oil skimmers, filters and
absorbents.

Keep used water-based cleaners separate
from other wastewater in your shop. It is
easier to dispose of hazardous waste when
they are not mixed with other wastes.

Operate at the optimal concentration and
temperature for your water-based cleaner.
Contact trade organizations and vendors on
how to get the most from your cleaner.

Avoid spot cleaning parts with solvent-based
spray cleaners as these cleaners contain very
high levels of toxic organics.

If Disposing to the Sewer ...

Disposal of Used Water-Based Cleaners You Can Reduce Costs ...

Questions?

Remove the oil, grease, metals and

solvents from the used cleaner by

established techniques.

After treatment, have a lab test the cleaner

to determine if it will meet your sewerage

agency’s requirements for disposal.

Contact your sewerage agency for

permission to discharge.

Your sewerage agency may also require that an

Industrial Wastewater Permit be obtained and

associated permit fees be paid. Since the used

cleaner may be a hazardous waste, you may also be

required to obtain a tiered permit from the state if you

wish to treat your used cleaner for sewer disposal.

It is best to legally haul used cleaner off-site.

However, If you are interested in discharging used

cleaner into the sewer, contact your local sewerage

agency for specific requirements.

In general, you will need to ...

Just as solvent cleaners require proper disposal,

so do water-based cleaners. In order to protect

our environment, used water-based cleaners

must be disposed of in a responsible manner.

Many water-based cleaners are labeled as non-

toxic and bio-degradable as packaged, but once

these cleaners have been used, they will contain

high levels of oils, grease, metals and solvents.

Most used water-based cleaners qualify as

hazardous waste. 

Because of the high levels of pollutants, it is

illegal to discharge used water-based cleaners

into storm drains, gutters, or in the street.

It is illegal to dispose of water-based cleaners

into the sewer system unless you have approval

from your local sewerage agency.

Los Angeles County Sanitation Districts
Industrial Waste Section

(562) 699-7411 ext. 2900

City of Los Angeles
Bureau of Sanitation
Industrial Waste Management Division

(213) 237-0806

Orange County Sanitation Districts
Source Control Division

(714) 962-2411 ext. 3800

Riverside and San Bernardino County Areas
Inland Empire Permit Assistance Center

(909) 391-0723  or  (800) 468-1786

The recommended method of disposal for used

water-based cleaners is hauling by a registered

hazardous waste transporter. It is your shop’s

responsibility to verify if your waste hauler is a

legally registered transporter. Remember to always

maintain waste disposal records in your shop.

Rule 1171 and how to convert to water-based cleaning:

SCAQMD Small Business Hotline
(800) 388-2121

Tiered Permitting or Treatment of Hazardous Waste:

Department of Toxic Substances Control
Southern California Office
(562) 590-4868

Industrial Wastewater Discharge Requirements,

Contact the Sewerage Agency in Your Area:

Did You Know? ...

It is illegal to discharge used water-based cleaners into

storm drains, gutters, or in the street !

Remember ...



El Oceano Empieza

En Su Vecindad

AMARO

IN YOUR

NEIGHBORHOOD

SPILL  RESPONSE  AGENCIES
AGENCIAS  PARA  EL  CONTROL  DE  DERRAMES

RECYCLING  &  HAZARDOUS  WASTE  DISPOSAL
RECICLAGE  Y  DESECHO  DE  DESPERDICIOS  PELIGROSOS

TO  REPORT  ILLEGAL  DUMPING
PARA  REPORTAR  ARROJOS  ILEGALES

TO  REPORT  CLOGGED  CATCH  BASINS
PARA  REPORTAR  DRENAJES  TAPADOS

When changing car fluids, use a drip pan to collect any
spills. If a spill occurs, soak it up using an absorbent
material such as kitty litter or sawdust and dispose of it
properly.
Cuando cambie lubricantes, use un envase debajo del goteo
para contener cualquier derrame. Si un derrame ocurriera,
limpielo usando cualquier material absorbente, como aser-
rín o “kitty litter”, luego deseche de manera apropiada.
Wash your car with biodegradable soap using as little
water as possible. Shut off the hose while washing your
car and then rinse.
Lave su vehículo con jabón biodegradable usando la menor
cantidad de agua posible. Cierre la llave del agua mientras
lo lave y luego enjuágelo.
Keep a trash bag in the car and use it! Do not throw any-
thing out the window.
¡Mantenga una bolsa de basura dentro del carro y úsela! No
arroje nada por la ventana.
Keep up car maintenance to reduce leakage of oil, anti-
freeze and other fluids.
Dé un buen mantenimiento a su carro para reducir der-
rames de aceite, anticongelante u otros lubricantes.
Buy batteries, anti-freeze and motor oil from stores that
will recycle used products,  or
Take these items to a local Household Hazardous Waste
roundup.
Compre baterías, anticongelantes y aceites para motores en
tiendas que reciclen los productos que ha usado,  ó
lleve estos productos a su centro de colección local de dese-
chos domésticos peligrosos.

Automotive
Automóviles

Properly use and store all hazardous household
products, including cleaners, solvents and paints.
Use y almacene de manera adecuada productos domésti-
cos peligrosos, incluyendo limpiadores, solventes, y pin-
turas.
Be an environmentally aware consumer. Buy non-
toxic products for use in your home and garden
whenever possible.
Sea un consumidor consciente del medio ambiente. Compre
productos que no sean tóxicos para su casa o jardin.
Use pesticides, herbicides and fertilizers carefully
and sparingly.
Use pesticidas, herbicidas y fertilizantes cuidadosa-
mente y a la medida justa.
Conserve water and reduce the amount of runoff
by not over-watering your lawn and garden.
Conserve el agua y reduzca la cantidad de derrame no
sobre-regando el y jardin.
Use a broom rather than a hose to clean up garden
clippings, dirt and litter from sidewalks, patios and
driveways.
Use una escoba en vez de la manguera al limpiar tierra y
basura de las aceras, patios y caminos de entrada.
Compost yard trimmings and leaves. Do not sweep
them into the streets or catch basins.
Convierta ramas y hojas en abono. No las barra a la
calle o drenajes.
Divert rain spouts and other sources of runoff onto
grass or vegetation.
Desvie los caños y otros recursos de derrame hacia el
césped o la vegetación.
Dispose of pet waste in trash cans. Leaving it on the
lawn sends harmful bacteria into the storm drains
whenever you water or when it rains.
Deseche el excremento de los animales en botes de basura.
Si se dejan en el césped, estos crearan bacterias dañinas
que iran hacia los drenajes cuando se riege o cuando llue-
va.
Donate unwanted paint, fertilizer, etc. to friends or
community organizations.
Regale pintura, fertilizante, etc. a sus amistades u
organizaciones comunitarias.

Home & Garden
Casa y Jardines

How can you help in your community?
Como puedes ayudar en tu comunidad?

C I T Y  O F  L O S  A N G E L E S

WATERSHED
P R O T E C T I O N

www.LAstormwater.org

Illustration and Design: Oscar Amaro

As a covered entity under Title II of the Americans with Disabilities Act, the City of Los Angeles does not
discriminate on the basis of disability and, upon request, will provide reasonable accommodation to
ensure equal access to its programs, services, and activities.

Printed on Recycled PaperA

City of Los Angeles
Stormwater Program Hotline

(800) 974-9794

City of Los Angeles
Small Business Hazardous Waste Hotline

(800) 98-TOXIC / 988-6942

Los Angeles County
Department of Public Works
(888) CLEAN-LA / 253-2652

Los Angeles County
Department of Public Works

Illegal Dumping Hotline

(888) CLEAN-LA / 253-2652

Los Angeles County
Department of Public Works
(888) CLEAN-LA / 253-2652

City of Los Angeles
Stormwater Program Hotline

(800) 974-9794

City of Los Angeles
Stormwater Program Hotline

(800) 974-9794

Los Angeles County

(888) CLEAN-LA / 253-2652

City of L.A. Recycling
(800) 773-CITY



Unlike the wastewater from inside homes and businesses that
flows to sewers and treatment plants, outside runoff water
flows to the ocean untreated. That's because the storm drain
system was designed to prevent flooding during heavy rains by
quickly diverting billions of gallons of rainwater to the ocean.

Anything carried by this runoff — pesticides, pet waste, oil and
anti-freeze from leaky cars and trucks, foam containers and plas-
tic bags — ends up trashing the beaches, polluting the ocean, and
harming wildlife... and humans. This contaminated flow is the
reason some of our most scenic beaches are closed to the public
after a heavy rainstorm.

For our own protection, and for a cleaner ocean, we need to
keep trash off the streets, out of catch basins, and runoff
water free from pollutants.

How So?

Even during the driest day in Southern California, we produce
tens of millions of gallons of runoff, the result of activities such
as car washing, lawn watering and yard cleanup.

Just one quart of used motor oil dumped into a catch
basin can pollute 250,000 gallons of ocean water!

Cualquier cosa acarreada por este flujo, como por ejemplo
pesticidas, excremento de animales, aceite o anticongelante
derramados de carros y envases plásticos terminan ensucian-
do las playas, contaminando el océano, dañando a la fauna y
al mismo tiempo a los humanos. Este flujo contaminado es
la razón del cierre al público de algunas de nuestras playas
más hermosas luego de una tormenta severa.

De allí, es vaciada al sistema del alcantarillado plu-
vial, el cual es una gran red de tuberías y canales
que eventualmente terminan en el océano.

A diferencia de las aguas que fluyen de las casas y negocios por medio del sistema de
desagüe hacia las plantas de tratamiento, el agua que fluye por las calles va al océano sin
ser tratada. El sistema de drenaje de lluvias es diseñado para prevenir inundaciones
durante tormentas severas. Este sistema recoge rápidamente billones de galones de agua de
las calles llevándolos directamente al océano.

Aún durante el día más seco en el sur de California se producen decenas de millones
de galones de agua que fluyen por las calles como resultado de actividades tales como el
lavado de carros, o riego y limpieza de jardines y patios.

¿Cómo Puede Ser?

Por nuestra propia protección debemos impedir que la basura
llegue a nuestras calles y colectores de lluvia, así como asegurar que
el agua que fluye hacias las calles, esté libre de contaminantes.

El agua que se desborda en jardines, aceras y calles se vierte a
las cunetas, las cuales la transportan hacia las aperturas en las
calzadas llamadas alcantarillas.

¡Basta un cuarto de galón de aceite de automóvil arrojado dentro del
drenaje para contaminar 250,000 galones de agua marina!

Plastic bottle
botella de plástico

450 years

Disposable diaper
pañal desechable

450 years

Polysterene cup
vaso de espuma plástico

50 years

Tin can/lata
50 years/años

Cardboard/cartón
2 months/meses

Newspaper/periódico
6 weeks

Depending upon their composition, products take different
lengths of time to break down (bio-degrade) in the environment.
Here are average times for these products.

Según la composición de los productos, estos varian en la cantidad de
tiempo para descomponerse en el medio ambiente. Los siguientes son
los periodos promedios para esos productos.

• Every year, over 40 tons of trash washes up on our beaches.

• Approximately 80% of that trash could have been recycled.

• An average of 870,000 cigarette butts are tossed into the streets
every month. These eventually wash into the storm drain system
and onto the beaches and ocean. Fish and birds swallow cigarette
butts often mistaking them for food, and die.

• The County of Los Angeles spends an average of $1.3 million clean-
ing the beaches after rainstorms every year. 

BIO-DEGRADATION TIMELINE

The open portions of this system are
called flood control channels.

Water running off your yard, sidewalk or
street flows down gutters to curbside
openings called catch basins.

Paper towel/toalla de papel
2-4 weeks/semanas

Curbside catch basin 

Underground storm drain tunnel 

Flood control channel 

Beach outfall 
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RECORDING REQUESTED BY 
AND MAIL TO: 

 
 

COUNTY OF LOS ANGELES 
DEPARTMENT OF PUBLIC WORKS 
BUILDING AND SAFETY DIVISION 

900 S. FREMONT AVENUE, 3RD FLOOR 
ALHAMBRA, CA   91803-1331 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Space above this line is for Recorder’s use 

 

COVENANT AND AGREEMENT  
REGARDING THE MAINTENANCE OF LOW IMPACT DEVELOPMENT (LID) &  

NATIONAL POLLUTANTS DISCHARGE ELIMINATION SYSTEM (NPDES) BMPs 
 

The undersigned, ________________________________________ ("Owner"), hereby certifies that it owns the real 
property described as follows ("Subject Property"), located in the County of Los Angeles, State of California: 

LEGAL DESCRIPTION 

ASSESSOR’S ID #___________________TRACT NO.___________________LOT NO.__________________________ 

ADDRESS: _______________________________________________________________________________________ 

_______________________________________________________________________________________ 
 
Owner is aware of the requirements of the County of Los Angeles’ Green Building Standards Code, Title 31, Section 4.106.4 and 

Section 5.106.2 (LID), and National Pollutant Discharge Elimination System (NPDES) permit. The following post-construction BMP 
features have been installed on the Subject Property: 

□ Porous pavement 
□ Cistern/rain barrel 
□ Infiltration trench/pit 
□ Bioretention or biofiltration 
□ Rain garden/planter box 
□ Disconnect impervious surfaces 
□ Dry Well 
□ Storage containers 
□ Landscaping and landscape irrigation 
□ Green roof 
□  Other  ______________________________________________________________________________________ 
  ______________________________________________________________________________________ 

The location, including GPS x-y coordinates, and type of each post-construction BMP feature installed on the Subject 
Property is identified on the site diagram attached hereto as Exhibit 1. 

Owner hereby covenants and agrees to maintain the above-described post-construction BMP features in a good and 
operable condition at all times, and in accordance with the LID/NPDES Maintenance Guidelines, attached hereto as 
Exhibit 2. 

Owner further covenants and agrees that the above-described post-construction BMP features shall not be removed from 
the Subject Property unless and until they have been replaced with other post-construction BMP features in accordance 
with County of Los Angeles’ Green Building Standards Code, Title 31 and NPDES permit.   

Owner further covenants and agrees that if Owner hereafter sells the Subject Property, Owner shall provide printed 
educational materials to the buyer regarding the post-construction BMP features that are located on the Subject Property, 
including the type(s) and location(s) of all such features, and instructions for properly maintaining all such features. 

Owner makes this Covenant and Agreement on behalf of itself and its successors and assigns.  This Covenant and 
Agreement shall run with the Subject Property and shall be binding upon owner, future owners, and their heirs, 
successors and assignees, and shall continue in effect until the release of this Covenant and Agreement by the County of 
Los Angeles, in its sole discretion. 
 

Owner(s): 
 

By:_________________________________ Date:_________________________________ 
 

By:_________________________________ Date:_________________________________ 
 

(PLEASE ATTACH NOTARY) 
 

REFERENCE 

PLAN CHECK NO.: ___________________________________ DISTRICT OFFICE NO.:_______________________ 



Attachment F 
Soils Report and Percolation Data 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 











333 South Hacienda Boulevard November 8, 2005 
City of Industry, California Project No. 206512001 
 

APPENDIX E 

BORING LOGS 

206512001 R Phase I 
CONFIDENTIAL ATTORNEY WORK PRODUCT 
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