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LOW IMPACT DEVELOPMENT PLAN CERTIFICATION 
FOR  

Butterfly Gardens  

910 S. Mariposa Street, Burbank, California 91506 

 
I certify under penalty of law that this document and all attachments were prepared under my 
jurisdiction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system or those persons directly responsible for the gathered information, 
to the best of my knowledge and belief, the information submitted is true, accurate, and complete. 
I am aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 
 

                  By:        Date: 5/1/2024  
             Name: James H. Kawamura         
               Title: President          
       Company: KHR Associates         
         Address: 17530 Von Karman Avenue, Suite 200, Irvine, CA 92614    

          Phone Number: (949) 756-6440         
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Section 1  Project Type and Regulations 

Zone: M-1 Limited Industrial (Rancho Master Plan Overlay) 

Project Area: 0.88 acres (38,361 square feet) after dedication (43,689 square feet prior) 

Priority Project Category: Designated Project (Redevelopment Project where 50 percent or more 
of the impervious surface of a previously developed site is proposed to be altered and the 
previous development project was not subject to post-construction stormwater quality control 
measures, and which are developments that result in creation or addition of 5,000 square feet or 
more of impervious surface on a site that was previously developed as described in Section 2-1 
of County of Los Angeles Department of Public Works of Low Impact Development Standards 
Manual dated February 2014.) 

Assessor’s Number: 2443-004-017 

Legal Description:  

THE LAND REFERRED TO HEREIN BELOW IS SITUATED IN THE CITY OF BURBANK, 
COUNTY OF LOS ANGELES, STATE OF CALIFORNIA AND IS DESCRIBED AS 
FOLLOWS: 

THAT PORTION OF BLOCK SIXTY-NINE (69) OF THE SUBDIVISION OF RANCHO 
PROVIDENCIA AND SCOTT TRACT, IN THE CITY OF BURBANK, COUNTY OF LOS 
ANGELES, STATE OF CALIFORNIA, AS PER MAP RECORDED IN BOOK 43, PAGE 47 AT 
ET SEQ. OF MISCELLANEOUS RECORDS, IN THE OFFICE OF THE RECORDER OF SAID 
COUNTY, DESCRIBED AS FOLLOWS: 

BEGINNING AT A POINT IN THE WEST LINE OF SAID BLOCK DISTANT NORTH 23° 
WEST THREE HUNDRED FIFTY-FIVE AND EIGHTEEN HUNDREDTHS (355.18) FEET 
FROM THE MOST SOUTHERLY CORNER OF SAID BLOCK AS SAID CORNER IS 
SHOWN ON A MAP OF TRACT NO. 9766, AS PER MAP RECORDED IN BOOK 137, PAGE 
84, ET SEQ., OF MAPS; THENCE ALONG THE WEST LINE OF SAID BLOCK NORTH 23° 
WEST ONE HUNDRED FORTY-FOUR (144) FEET; THENCE NORTH 74° 10' 45" EAST 
FIVE HUNDRED SEVENTY-SIX AND FIFTY-THREE HUNDREDTHS (576.53) FEET 
FROM THE MOST SOUTHERLY CORNER OF SAID BLOCK; THENCE ALONG SAID 
EAST LINE SOUTH 14° 58' 10" WEST ONE HUNDRED SIXTY-SIX AND TEN 
HUNDREDTHS (166.10) FEET; THENCE SOUTH 74° 08' 17" WEST TWO HUNDRED 
FIFTY-FOUR AND FORTY-NINE HUNDREDTHS (254.49) FEET TO THE POINT OF 
BEGINNING. 

Rain Season: October 1st through April 15th    

Watershed: Los Angeles River Watershed 

Regulations: National Pollution Discharge Elimination System (NPDES) Municipal Separate 
Storm Sewer System (MS4) Permit (CAS004001, Order No. R4-2012-0175); Los Angeles County 
Code Title 12, Chapter 84 

Regulatory Agents: City of Burbank Director of Public Works, their authorized deputy, agent, 
representative or inspector (including other county departments); U.S. Environmental Protection 
Agency; State Water Resources Control Board; Los Angeles County Flood Control District; and 
Los Angeles Regional Water Quality Control Board 
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Section 2  Property Description 
 

2.1 Existing Conditions 
 
The proposed project is located at 910 S. Mariposa Street, in the City of Burbank, California. The 
project site is bounded by a commercial site to the north, a powerline easement then Los Angeles 
Equestrian Center to the east, a horse corral structure, horse trail, and then Los Angeles River to 
the south, and Mariposa Street and single family residential to the west. Appendix 1 illustrates the 
project vicinity and provides an aerial perspective of the project site and immediate surroundings 
 
The project site is currently developed with covered stables, horse corrals, several single story 
structures, and natural ground. The project site’s existing conditions prior to dedication include 
approximately 16,355 square feet (0.37 acres) of impervious surfaces (37%) and 27,334 square 
feet (0.63 acres) of pervious surfaces (63%) on a 43,689 square feet (1.00 acres) site. The project 
site’s existing conditions excluding the dedication area include approximately 15,679 square feet 
(0.36 acres) of impervious surfaces (41%) and 22,682 square feet (0.52 acres) of pervious surfaces 
(63%) on a 38,361 square feet (0.88 acres) site. 
 

2.2 Proposed Conditions 
 
The proposed Butterfly Gardens residential development project entails the construction of a 5-
story multi-family residential building with 40 condominium units and a 47 space partially 
subterranean parking garage on a 0.88-acre (38,361 square feet) site. Stormwater mitigation 
calculations for the proposed site conditions assumed 37,861 square feet (0.87 acres) of impervious 
area (99%) and 500 square feet (0.01 acres) of landscaping as a worst case scenario. The project 
will also include miscellaneous improvements including sidewalks, curb, gutter, utilities, and 
storm drains. 
 
 2.3 Feasibility of Infiltration 
 
According to the information taken from the Geotechnical Investigation by Geocon West, Inc., 
dated January 10, 2023 (see Appendix 7), the site contains artificial fill to depths of 9 feet below 
existing ground surface consisting of sandy silt and silty sand. The alluvium below the fill 
generally consists of brown to grayish brown, gray, or olive brown interbedded silt and sand with 
varying amounts of silt and fine to coarse gravel. Borings B1 and B2 encountered very dense 
poorly graded to well-graded sand at depths below approximately 25 to 26 feet to the bottom of 
borings. The alluvial soils are characterized as slightly moist to moist and very loose to very dense 
or very soft to hard. Groundwater was not encountered in any of the borings to the maximum 
explored depth of 55.5 feet below existing grade. The City of Burbank Safety Element (2013) 
indicates that groundwater levels are expected to remain deeper than 50 feet. 
 
For infiltration feasibility, the project’s subsurface materials shall have a design infiltration rate 
equal to or greater than 0.3 inches per hour. Geocon’s infiltration test performed near the center 
portion of the site resulted in a measured infiltration rate of 10.62 inches per hour at a depth 
between 20-30 feet. To determine the design infiltration rate, the soils engineer recommends a test 
reduction factor (RFt) of 1.0 and a site variability reduction factor (RFv) of 1.0 to be applied to the 
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measured percolation rate with the engineer to determine the appropriate long-term siltation, 
plugging and maintenance reduction factor (RFs). KHR (the design engineer) determined a RFs of 
1.0 is appropriate due to site conditions and pretreatment method. The total RF is 3.0 (Total 
Reduction Factor, RF = RFt + RFv + RFs) making a design infiltration rate of 3.54 inches per hour. 
Due to the feasibility of infiltration on the southerly portion of the site, harvest and use was not 
considered for the project. 
 
Stormwater infiltration has been determined to be feasible for the project. Stormwater infiltration 
practices operate by capturing and temporarily storing stormwater, before allowing it to infiltrate 
into the underlying soil. A solid walled Corrugated Metal Pipe (CMP) is used to store the 
stormwater mitigation volume captured within the project site for infiltration by a drywell into the 
underlying soils. The stormwater will be collected throughout the site by a proposed private storm 
drainage system. The project’s stormwater quality design flow (SWQDF) is diverted to an Aqua-
Swirl Hydrodynamic Separator unit that will be used for pretreatment prior to infiltration. The 
infiltration system will drawdown in approximately 30.79 hours, which is under the maximum 
drawdown rate of 96 hours. A total of 8,900 cubic feet of stormwater can be drawdown by the 
drywell in a 96 hour period. 
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Section 3  Hydrologic Setting 
 

3.1 Watershed (Receiving Water) 
 
The project site is located within the 834 square mile Los Angeles River Watershed. The receiving 
waters directly affected by the proposed development include Los Angeles River (Reaches 4 
through 1), Los Angeles River Estuary, and San Pedro Bay. The Final 2020-2022 California 
Integrated Report (Clean Water Act Section 303(d) list/305(b) Report) has the downstream 
receiving waters impaired for: 
 
Los Angeles River Reach 4 
303d/TMDLs 

 Indicator Bacteria 
 Nutrients (Algae) 
 Toxicity 
 Trash 

Los Angeles River Reach 3 
303d/TMDL 

 Ammonia 
 Copper 
 Indicator Bacteria 
 Nutrients (Algae) 
 Toxicity 
 Trash 

Los Angeles River Reach 2 
303d/TMDL 

 Ammonia 
 Copper 
 Indicator Bacteria 
 Lead 
 Nutrients (Algae) 
 Oil 
 Trash 

Los Angeles River Reach 1 
303d/TMDL 

 Ammonia 
 Cadmium 
 Copper, Dissolved 
 Cyanide 
 Indicator Bacteria 
 Lead 
 Nutrients (Algae) 
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 pH 

 Trash 

 Zinc, Dissolved 

Los Angeles River Estuary (Queensway Bay) 
303d/TMDL 

 Chlordane 
 DDT (sediment) 
 PCBs (Polychlorinated biphenyls) (sediment) 
 Toxicity 
 Trash 

San Pedro Bay/Offshore Zone 
303d/TMDL 

 Chlordane 
 PCBs (Polychlorinated biphenyls) 
 Total DDT (sum of 4,4'- and 2,4'- isomers of DDT, DDE, and DDD) 
 Toxicity 
 

3.2 Existing Drainage Patterns 
 
Runoff from a majority of the site sheet flows easterly into the adjacent property, and runoff from 
the remainder of the site sheet flows westerly to Mariposa Street, which flows to a LACFCD 
maintained catch basin on the westerly side of the street. The catch basin connects to a LACFCD 
maintained 36-inch reinforced concrete pipe (RCP) that discharges into the Los Angeles River. 
 

3.3 Proposed Drainage Patterns 
 
The proposed project site is comprised of a single Drainage Management Area (DMA). The DMA 
totals approximately 38,361 square feet (0.88 acres). Stormwater from the DMA will be collected 
by a private drainage system that diverts the stormwater quality design flow (SWQDF) to an Aqua-
Swirl for pretreatment prior to detention by a corrugated metal pipe (CMP) and infiltration into 
the underlying soils by means of a MaxWell IV drywell. Flows in excess of the stormwater volume 
to be mitigated will bypass the treatment system and be pumped out through a parkway culvert 
into Mariposa Street.  
 
Following is a table that summarize the results of the calculations for sizing of the proposed 
infiltration system, along with the Aqua-Swirl unit used for pretreatment. The volume storage for 
the infiltration system consists of the 6 foot by 95 foot CMP along with the MaxWell IV drywell 
chamber and aggregate (see Appendix 4.1 and 4.3 for manufacture’s literature). The treated flow 
rate for the Aqua-Swirl system is taken from the manufacturer’s literature (see Appendix 4.2). 
Calculations are provided in Appendix 5. 
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LID BMP Summary 

DMA 
Mitigation 
Volume/ 

Flow 

Aqua-
Swirl 

Model/ 
Flow Rate 

CMP 
Size/ 

Volume

MaxWell 
IV 

Volume 

System 
Volume

Design 
Infiltration 

Rate 

Drawdown 
Time 

1 
2,826 cf/ 
0.299 cfs 

AS-2/ 
1.1 cfs 

6’x95’ 
2,691 cf 

163 cf 2,854 cf 3.54 in/hr 30.79 hrs 
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Section 4  Best Management Practices (BMPs)  
 
Best Management Practices (BMPs) describe how the project complies with each post 
construction water quality management practices. Locations of BMPs are shown on plot plan 
in Appendix 2. 

 
Pollutant of Concern Summary Table for Multi-Family 

 
Pollutants of Concern  
Suspended Solids X
Total Phosphorus  
Total Nitrogen  
Total Kjeldahl Nitrogen  
Cadmium, Total * 
Chromium, Total * 
Copper, Total X
Lead, Total  
Zinc, Total X

 
*No available data to determine if these pollutants of concern originate from this land use. 
Pollutant is assumed to be produced by this land use unless otherwise proven by the project 
applicant. 

 
4.1 Project Site Anticipated and Potential Pollutants 

 
Stormwater/urban runoff pollutants associated with the project are as follows: Pollutants such as 
heavy metals, organic compounds, oil and grease, as well as trash and debris, are anticipated due 
to vehicles and people. On-site landscaped areas have the potential for nutrients, pesticides, 
sediments, and oxygen demanding substances and pavement has the potential of bacteria to pollute 
the sites runoff.  
 

4.1.1 Description of Water Pollutants 
 
Bacteria and Viruses – Bacteria and Viruses are ubiquitous microorganisms that thrive under 
certain environmental conditions. Their proliferation is typically caused by the transport of animal 
or human fecal wastes from the watershed. Water, containing excessive bacteria and viruses, can 
alter the aquatic habitat and create a harmful environment for humans and aquatic life. In addition, 
the decomposition of excess organic waste causes increased growth of undesirable organisms in 
the water. 
 
Nutrients – Nutrients are inorganic substances, such as nitrogen and phosphorus.  Excessive 
discharge of nutrients to water bodies and streams causes eutrophication, where aquatic plants and 
algae growth can lead to excessive decay of organic matter in the water body, loss of oxygen in 
the water, release of toxins in sediment, and the eventual death of aquatic organisms. Primary 
sources of nutrients in urban runoff are fertilizers and eroded soils. 
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Metals – Metals are raw material components in non-metal products such as fuels, paints, and 
other coatings. Primary source of metal pollution in stormwater are typically commercially 
available metals and metal products. Metals of concern include cadmium, chromium, copper, lead, 
mercury, and zinc. Lead and chromium have been used as corrosion inhibitors in primer coatings 
and cooling tower systems. At low concentrations naturally occurring in soil, metals are non-toxic. 
However, at higher concentrations, certain metals can be toxic to aquatic life. Humans can be 
impacted from contaminated groundwater resources, and bioaccumulation of metals in fish and 
shellfish. Environmental concerns, regarding the potential for release of metals to the environment, 
have already led to restricted metal usage in certain applications.  
 
Pesticides – Pesticides (including herbicides) are chemical compounds commonly used to control 
nuisance growth or prevalence of organisms. Relatively low levels of the active component of 
pesticides can result in conditions of aquatic toxicity. Excessive or improper application of a 
pesticide may result in runoff containing toxic levels of its active ingredient. 
 
Organic Compounds – Organic compounds are carbon-based. Commercially available or naturally 
occurring organic compounds are found in pesticides, solvents, and hydrocarbons. Organic 
compounds can, at certain concentrations, indirectly or directly constitute a hazard to life or health. 
When rinsing off objects, toxic levels of solvents and cleaning compounds can be discharged to 
storm drains. Dirt, grease, and grime retained in the cleaning fluid or rinse water may also adsorb 
levels of organic compounds that are harmful or hazardous to aquatic life. 
 
Sediments – Sediments are soils or other surficial materials eroded and then transported or 
deposited by the action of wind, water, ice, or gravity. Sediments can increase turbidity, clog fish 
gills, reduce spawning habitat, lower young aquatic organisms survival rates, smother bottom 
dwelling organisms, and suppress aquatic vegetation growth.  
 
Trash and Debris – Trash (such as paper, plastic, polystyrene packing foam, and aluminum 
materials) and biodegradable organic matter (such as leaves, grass cuttings, and food waste) are 
general waste products on the landscape. The presence of trash and debris may have a significant 
impact on the recreational value of a water body and aquatic habitat. Trash impacts water quality 
by increasing biochemical oxygen demand.    
 
Oxygen-Demanding Substances – This category includes biodegradable organic material as well 
as chemicals that react with dissolved oxygen in water to form other compounds. Proteins, 
carbohydrates, and fats are examples of biodegradable organic compounds. Compounds such as 
ammonia and hydrogen sulfide are examples of oxygen-demanding compounds. The oxygen 
demand of a substance can lead to depletion of dissolved oxygen in a water body and possibly the 
development of septic conditions. 
 

4.2 Site Design BMPs 
 
Low-Impact Development (LID) practices control rainfall and stormwater runoff at or close to the 
source protecting surface and groundwater quality, maintaining the integrity of ecosystems, and 
preserving the physical integrity of receiving waters. The techniques focus on mimicking pre-
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development hydrology by retaining, detaining, and/or evaporating runoff on-site minimizing the 
ability for downstream impacts. 

LID goals are to increase groundwater recharge, enhance water quality, and prevent degradation 
to downstream natural drainage courses. This means that development projects shall treat 
stormwater pollutants, reduce stormwater runoff volume, and promote groundwater infiltration 
and stormwater reuse in turn protecting water quality and managing water resources. 
 
Conserving Natural Areas 

The entire project site will be developed for the proposed project. 
 
Minimize Disturbances to Natural Drainage Patterns 

The entire project site will be developed for the proposed project. The proposed storm drain system 
will discharge into the MS4 that accepted the existing discharge.  
 
Minimizing and Disconnecting Impervious Surfaces 

Drive aisles and sidewalks are designed to the minimum widths allowed. 
 
Minimizing Soil Compaction 

Soil compaction rates will be determined based upon jurisdictional codes and regulations.  
 
Directing Runoff from Impervious Areas to Infiltration Areas 

Impervious areas will be collected by area drains/drop inlets and directed to drywell for infiltration. 
 
Trash Storage Areas 

Trash receptacles are located/stored within the parking garage.  
 
Integrated Pest Management (IPM) Principles 

Pesticides are to be used only after monitoring indicates they are needed according to established 
guidelines. Pest control materials are selected and applied in manners that minimize risks to human 
health, non-targeted organisms and the environment. IPM educational materials will be distributed 
to landscapers. Minimally, educational materials must address the following topics: 
 

 Keeping pests out of buildings and landscaping using barriers, screens and caulking 
 Physical pest elimination techniques, such as, weeding, squashing, trapping, washing or 

pruning out pests; 
 Relying on natural enemies to eat pest 
 Proper use of pesticides as a last line of defense. 

 
Efficient Irrigation Systems and Landscape Design 

Rain shut-off devices will be incorporated into the landscape design and attached to all the 
irrigation control systems. Each landscape area will be irrigated according to the specific watering 
needs of the individual vegetation grouped. Flow reducers, shut off valves or similar water pressure 
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based systems will be used and checked yearly to insure they are in proper working order. Broken 
heads or lines will be replaced within a timely manner. 
 
Stormwater Conveyance System Stenciling and Signage 

Stenciling & Signage are required for all new catch basins and inlets proposed. The property owner 
and its responsible party shall perform yearly inspection and re-stenciling if needed. Stenciling 
detail is shown in the BMP exhibit in the appendix of this report. 
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4.3 Source Control BMPs 

Routine Structural BMPs 

Name Included Not 
Applicable 

Reason for N/A 

SD-13 Provide storm drain system stenciling 
and signage. 

X   

Design and construct outdoor material storage 
areas to reduce pollution introduction. 

 X 
The proposed project site does not contain any 
outdoor storage areas. 

SD-32 Design and construct trash and waste 
storage areas to reduce pollution introduction. 

 X 
Trash receptacles are located/stored within the 
private residence of each home. 

SD-12 Use efficient irrigation systems & 
landscape design, water conservation, smart 
controllers, and source control. 

X   

Protect slopes and channels and provide 
energy dissipation 

 X Not necessary for proposed project. 

Dock Areas  X 
The proposed project does not contain any 
dock areas. 

Maintenance Bays  X 
The proposed project does not contain any 
maintenance bays areas. 

Vehicle wash areas  X 
The proposed project site does not contain any 
vehicle wash areas. 

Outdoor processing areas  X 
The proposed project site does not contain any 
outdoor processing areas. 

Equipment wash areas  X 
The proposed project does not contain any 
equipment wash areas. 

Fueling areas  X 
The proposed project site does not contain any 
fueling areas. 

Hillside landscaping  X 
The proposed project site does not contain any 
hillside landscaping. 

Wash water control for food preparation areas.  X 
The proposed project site does not contain any 
food preparation areas. 

Community car wash racks.  X 
The proposed project site does not contain any 
community car wash racks or areas. 

 
Routine Structural BMPs – Detailed Reference Guide  
 
SD-13 Storm Drain Signage/Stenciling 

The on-site proposed paved surface drop inlets, curb inlet, and landscape area drain inlets will use 
City markers that state “No Dumping – Drains to Ocean.” Inspections of drop inlet markers shall 
be done on a bi-annual basis. Re-stenciling shall be done as needed, or at minimum every five 
years, to ensure legibility. See CASQA BMP SD-13 in Appendix 3. 
 
SD-12 Use Efficient Irrigation Systems and Landscaping Design  

Landscaping will consist of drought tolerant or native plants, grouped by similar irrigation needs. 
Any plant materials shall be installed and maintained in a neat, vigorous, and healthy condition. 
Irrigation will be monitored to establish proper time of watering. Rain shutoff devices and shut off 
valves/flow reducers will be used to prevent erosion, over watering, and prolong plant life. The 
irrigation system shall minimize excess irrigation and irrigation runoff throughout the project site. 
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Landscaping and irrigation systems will be inspected monthly and maintained as needed. See 
CASQA BMP SD-12 in Appendix 3. 
  
Routine Non-Structural BMPs – Detailed Reference Guide 
 
Education 

Educational materials for good housekeeping practices, this report, as well as other applicable 
stormwater BMP materials will be distributed by the owner and/or Homeowners Associate (HOA) 
to all employees and contractors that will perform any task affiliated with the BMPs mentioned 
within this report. Materials will be presented upon hire and materials review will be done 
annually. Refer to section 5.4 Post-Construction Best Management Practices for inspection and 
maintenance routine. 
 
Activity Restrictions 

No outdoor storage shall be permitted. 
No hosing down of any paved surfaces will occur where the result would be the flow of non-
stormwater into the street or storm drains. 
No dumping of any waste into drop inlets or catch basins. 
No blowing or sweeping of debris such as leaf litter, grass clippings, miscellaneous litter, etc. into 
catch basins, curb inlets, or streets. 
These and any other restrictions shall be adhered to daily. 
Refer to section 5.4 Post-Construction Best Management Practices for inspection and 
maintenance routine. 
 
Common Landscape Management 

Maintenance shall include trimming, mowing, weeding, removal of litter, fertilizing, water 
conservation, and replacement of dead, diseased, or dying plants. Any plant materials shall be 
installed and maintained in a neat, vigorous, and healthy condition. Irrigation will be monitored to 
establish proper time of watering. Landscape waste will be properly disposed of. Any fertilizer or 
pesticides used will be done so sparingly, according to Federal, State, and County standards, and 
applied in accordance with the directions on the label. Landscape Management shall be performed 
on a monthly basis. Irrigation Management shall be done in accordance with the landscapes 
watering schedule. Refer to section 5.4 Post-Construction Best Management Practices for 
inspection and maintenance routine. See CASQA BMP SC-41 in Appendix 3. 
 
BMP Maintenance 

BMP maintenance refers to the proper inspection and maintenance of all Routine Structural BMPs, 
Non-Structural BMPs, and Treatment Control BMPs mentioned within this report at the 
frequencies specified. Record of inspections and maintenances shall be made and kept on-site. 
BMP Maintenance shall be adhered to on a daily basis. See Appendix 2 for locations of BMPs. 
Refer to section 5.4 Post-Construction Best Management Practices for inspection and 
maintenance routine. 
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Common Area Litter Control 

Routine maintenance shall consist of litter control throughout entire site, closing trash can lids, 
cleaning area around trash can, emptying trash containers throughout the site and inspecting and 
implementing the Best Management Practices. Common Area Litter Control shall be adhered to 
on a weekly basis. Refer to section 5.4 Post-Construction Best Management Practices for 
inspection and maintenance routine. See CASQA BMP SC-34 in Appendix 3. 
 
Common Area Catch Basin Inspection 

Inspection and maintenance of the on-site catch basins shall be performed monthly during the non-
rainy season and after each storm event during the rainy season to prevent any potential debris or 
pollutants from entering into the storm drain system. Refer to section 5.4 Post-Construction Best 
Management Practices for inspection and maintenance routine. See CASQA BMP SC-44 in 
Appendix 3. 
 
Street Sweeping Private Streets and Parking Lots 

Surface inspection of the parking lot area shall be performed at least on a monthly basis. The 
parking lot areas shall be swept and cleaned monthly to prevent potential debris and pollutants 
from entering into storm drain system. Washing of streets and parking lots is prohibited. Refer to 
section 5.4 Post-Construction Best Management Practices for inspection and maintenance 
routine. See CASQA BMP SC-43 in Appendix 3. 
 

4.4 Treatment Control BMPs 
 
Treatment control BMPs are the last ditch effort to remove any pollutants introduced into the 
runoff prior to being discharged from the site. Preventing or stopping pollution at the source is 
more effective than trying to clean up and repair a polluted water body. Refer to Appendix 5 for 
BMP Calculations.  
 
MaxWell IV (Drywell used for Infiltration) 
 
The project site will use a MaxWell IV drywell to direct captured stormwater into the subsoil, 
thereby reducing stormwater volume and pollutants through infiltration. The drywell shall be 
inspected quarterly for accumulated sediment as well as trash and debris. The routine visual 
inspection will help insure the system is cleaned out at appropriate times. Schedules for inspections 
and cleanout will be based on storm events and pollutant accumulation. Accumulation of sediment 
and floatable material captured within the dywell will be recorded in a maintenance log. System 
should be cleaned when inspection reveals that sediment or trash is accumulating over the bottom 
of the system, and at a minimum, within 5 days of October 1st of each year. A truck mounted 
hydro-vactor equipment is typically used to remove the accumulated sediment and debris. The 
geotextile fabric base seals and hydrophobic petrochemical sponges will be removed and replaced 
when performing maintenance. Should it be necessary to get inside the system to perform 
maintenance activities, all appropriate precautions regarding confined space entry and OSHA 
regulations should be followed. Refer to Appendix 4.1 for more product information and 
Appendix 2 for location. 
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Aqua-Swirl (Pre-treatment) 
 
The AquaShield Aqua-Swirl is a hydrodynamic separation device used for pre-treatment of runoff. 
The Aqua-Swirl shall be inspected quarterly to ensure that the unit is functioning properly (no 
blockages or obstructions to inlet and/or separation screen), measuring the amount of solid 
materials that have accumulated in the sump, the amount of fine sediment accumulated behind the 
screen, and determining the amount of floating trash and debris in the separation chamber. This 
can be done with a calibrated “dip stick” so that the depth of the deposition can be tracked. 
Schedules for inspections and cleanout will be based on storm events and pollutant accumulation. 
Accumulation of sediment and floatable material will be recorded in a maintenance log. 
Maintenance is required when the top of the sediment pile is measured to be 30 to 32 inches below 
standing water surface, and at a minimum, within 5 days of October 1st of each year. Free-floating 
oil and floatable debris can be observed and removed directly through the service access riser 
provided. A vacuum truck is typically used to remove the accumulated sediment and debris. Refer 
to Appendix 4.2 for more product information and Appendix 2 for location. 
 
Corrugated Metal Pipe (CMP used for detention of mitigation volume) 
 
The project site will use a CMP (corrugated metal pipe) designed to detain and direct captured 
stormwater to a drywell for infiltration into the subsurface soils. The CMP shall be inspected 
quarterly for accumulated sediment as well as trash and debris. The routine visual inspection will 
help insure the system is cleaned out at appropriate times. Schedules for inspections and cleanout 
will be based on storm events and pollutant accumulation. Accumulation of sediment and floatable 
material captured within CMP will be recorded in a maintenance log. System should be cleaned 
when inspection reveals that sediment or trash is accumulating over the bottom of the system, and 
at a minimum, within 5 days of October 1st of each year. A vacuum truck is typically used to 
remove the accumulated sediment and debris. Should it be necessary to get inside the system to 
perform maintenance activities, all appropriate precautions regarding confined space entry and 
OSHA regulations should be followed. Refer to Appendix 4.3 for more product information and 
Appendix 2 for location. 
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Section 5  Inspection/Maintenance of BMPs 
 

5.1 Inspection and Maintenance Responsibility 
 
On-going inspection and maintenance of all structural, non-structural, and treatment control BMPs 
for this site, as well as funding for the inspection and maintenance program, is the responsibility 
of Butterfly Gardens, LLC, represented by Garen Gozumian, at 625 Hill Street, Suite 249, Los 
Angeles, CA 90014, (747) 271-3545, until a Homeowners Association (HOA) is established for 
the site. In the developed condition, the HOA shall be responsible for the long-term funding, 
maintenance and inspection of the project’s stormwater facilities. Areas within private residential 
lots will be the responsibility of the homeowner.  
 
A qualified and trained representative who can perform and maintain the Best Management 
Practices for the site shall perform inspections and maintenance. Any transfer of ownership does 
not nullify the responsibility of BMP inspections and maintenance. The new owners shall maintain 
the Best Management Practices and their requirements as described in this report. In case of 
emergency, the BMPs representative contact information, with name, number, address and area of 
responsibility will be kept on site. Training documentation is to be provided by the HOA and their 
representative.   
 

5.2 Inspection and Maintenance Arrangements 
 
Inspection and Maintenance Arrangements are the responsibility of the owner. Throughout the 
course of the year, inspection and maintenance of the BMPs shall occur at the times designated 
within this report. During site inspection, any damaged BMPs shall be replaced and/or repaired as 
soon as possible to maintain the BMPs effectiveness. The rainy season for this area is from October 
1st through April 15th.  
 

5.3 Reporting Standards 
 
Attachments, inspection logs and Checklist of Activities are to be used for documentation and 
proof of maintaining the Best Management Practices. As needed, forms can be revised to meet the 
requirements for the County or State agencies. Additionally, Spills and the Material Inventory list 
along with a sampling Event Reporting Form should be used. If requested by the County these 
reporting standards shall be enforced and filed to the State. 
 
All inspections and maintenance required by this report and any LID violations found shall be 
reported and documented for the purposes of maintaining the Best Management Practices and their 
requirements. The inspection and maintenance log shall be kept on-site. The log is critical for 
proving water quality compliance. The log shall be made available on-site and shall be reviewed 
and inspected upon request by governing agencies. Any reports and logs shall be maintained for 
three years and shall include the inspector, date, observation location of best management practices 
and locations of inadequate and improper BMPs, along with any additional BMPs that are used 
and needed. The report shall require the signature of the qualified inspector. 
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5.4 Post-Construction Best Management Practices 
 
Listed on the next page are areas that the Best Management Practices are required to be 
implemented. Locations of BMPs are on plot plan in Appendix 2. Operations and Maintenance 
Plan for LID BMPs can be found in Appendix 6 of this report. 
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BMP Name  
and BMP Implementation, Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency 

and Schedule 

Person or Entity with 
Operation & Maintenance 

Responsibility 

Non-Structural Source Control BMPs 

Education for Property Owners, Tenants and Occupants 
Educational materials for good housekeeping practices, this report, as well as 
other applicable stormwater BMP materials will be distributed by the owner to all 
employees and contractors that will perform any task affiliated with the BMPs 
mentioned within this report. Materials will be presented upon hire and materials 
review will be done annually.  
 

Provide O&M Plan and educational 
materials to Owner upon 
completion. Materials will be 
presented upon hire and a materials 
review will be done annually for all 
employees/contractors that will 
perform any tasks affiliated with 
BMPs mentioned within the LID. 

Owner 

Activity Restriction 
No outdoor storage shall be permitted. 
No hosing down of any paved surfaces will occur where the result would be the 
flow of non-stormwater into the street or storm drains. 
No dumping of any waste into drop inlets or catch basins. 
No blowing or sweeping of debris such as leaf litter, grass clippings, miscellaneous 
litter, etc. into catch basins, area drains, or streets. 
These and any other restrictions shall be adhered to daily. 

Daily basis 

Owner 

Common Area Landscape Management 
Maintenance shall include trimming, mowing, weeding, removal of litter, fertilizing, 
water conservation, and replacement of dead, diseased, or dying plants. Any plant 
materials shall be installed and maintained in a neat, vigorous, and healthy 
condition. Irrigation will be monitored to establish proper time of watering and 
determine if there are any leaks or damage to the system. Any performance 
problems or damage to the irrigation system shall be repaired immediately. 
Landscape waste will be properly disposed of. Any fertilizer or pesticides used will 
be done so sparingly, according to Federal, State, and County standards, and 
applied in accordance with the directions on the label. Landscape management 
and inspection of the irrigation system shall occur on a weekly basis. CASQA BMP 
SC-41 

As required, or monthly at a 
minimum 

Owner 
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BMP Name  
and BMP Implementation, Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency 

and Schedule 

Person or Entity with 
Operation & Maintenance 

Responsibility 
BMP Maintenance 
BMP maintenance refers to the proper inspection and maintenance at specified 
frequencies of all Routine Structural BMPs, Non-Structural BMPs, and Treatment 
Control BMPs mentioned within the project’s LID report. Record of inspections and 
maintenances shall be made and kept on-site. BMP Maintenance shall be adhered 
to as required. 

Daily basis 

Owner 

Common Area Litter Control 
Routine maintenance shall consist of litter control throughout entire site, closing 
trash can lids, cleaning area around trash can, emptying trash containers 
throughout the site and inspecting and implementing the Best Management 
Practices. Common Area Litter Control shall be adhered to on a weekly basis. 
CASQA BMP SC-34 

Weekly sweeping and trash pick-up. 
 
Daily inspection of trash 
receptacles. 

Owner 

Employee Training 
Training will begin with a general review and explanation of stormwater/urban 
runoff and its effect on the environment. Applicable Federal, State, and City 
stormwater requirements will be discussed including stormwater discharge 
prohibitions, and wastewater discharge requirements. New employees/contractors 
are to be given a basic orientation on all aspects of pollution preventative 
measures, and shall begin training immediately after hire (i.e. within 30 days of the 
start date) and shall be required to attend meetings thereafter, as scheduled by the 
property owner. An annual BMP meeting, at a minimum, will be conducted on 
preventative measures, inspection, and maintenance. This LID report shall be 
reviewed at the meetings. Documentation of training as well as the individuals 
responsible for preparation, implementation, and compliance shall be kept on-site. 

Materials will be presented upon 
hire and a materials review will be 
done annually for all 
employees/contractors that will 
perform any tasks affiliated with 
BMPs mentioned within the LID. Owner 

Common Area Catch Basin Inspection 
Storm drainage systems shall be inspected, and if necessary, cleaned (when sump 
is 40% full), repaired, or replaced prior to the start of each rainy season (October 
1st). Area drains shall be cleaned of any obstruction and foreign material every 
three months, within 5 days prior to October 1st, and after every rain event. Repair 
any damage to catch basins or drop inlets. Drainage facilities include catch basins 
(area drains) and retention (infiltration) systems. CASQA BMP SC-44 

Once every three months, once 
within 5 days of October 1st, and 
after every rainstorm event. 

Owner 
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BMP Name  
and BMP Implementation, Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency 

and Schedule 

Person or Entity with 
Operation & Maintenance 

Responsibility 
Street Sweeping Private Streets and Parking Lots 
Surface inspection of the parking lot area shall be performed at least on a monthly 
basis. The parking lot areas shall be swept and cleaned monthly to prevent 
potential debris and pollutants from entering into storm drain system. Washing of 
streets and parking lots is prohibited. CASQA BMP SC-43 

Monthly basis. 

Owner 

Structural Source Control BMPs 

Provide Storm Drain System Stenciling and Signage 
The on-site proposed drop inlets will use markers that state “No Dumping – Drains 
to Ocean.” Inspection of drop inlet markers shall be done bi-annually for legibility. 
Re-stenciling shall be done as needed, with a minimum frequency of every five 
years, to ensure legibility. CASQA BMP SD-13 

Inspect bi-annually. Re-stenciling is 
required, at a minimum, every five 
years. Owner 

Use Efficient Irrigation Systems & Landscape Design 
Landscaping will consist of drought tolerant or native plants, grouped by similar 
irrigation needs. Any plant materials shall be installed and maintained in a neat, 
vigorous, and healthy condition. Irrigation will be monitored to establish proper time 
of watering. Rain shutoff devices and shut off valves/flow reducers will be used to 
prevent erosion, over watering, and prolong plant life. The irrigation system shall 
minimize excess irrigation and irrigation runoff throughout the project site. 
Landscaping and irrigation systems will be inspected weekly and maintained as 
needed. CASQA BMP SD-12 

Inspect monthly and maintain as 
needed. 

Owner 
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Appendix 1 Area/Vicinity Map 
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Vicinity Map  
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Aerial Map   
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Appendix 2 Design Plans & LID Exhibit 
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Appendix 3 Educational Material 

 

 





















































SC-44 Drainage System Maintenance 

6 of 6 California Stormwater BMP Handbook January 2003 
 Industrial and Commercial 
 www.cabmphandbooks.com 
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Appendix 4 LID BMPs 
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Appendix 4.1 MaxWell IV Drywell Information 
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Appendix 4.2 Aqua-Swirl Information  
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AQUA-SWIRL
®
 STATEMENT OF QUALIFICATIONS 

 

1.0 OVERVIEW 

 

1.1 Mode of Operation 

 

The Aqua-Swirl
®
 Stormwater Treatment System (Aqua-Swirl

®
) is a custom engineered, post-construction 

flow-through structure designed to remove sediment, floating debris, trash and free-floating oil by 

utilizing hydrodynamic vortex-enhanced separation (Figure 1). The United States patent, “Drainwater 

Treatment System for Use in a Horizontal Passageway,” U.S. Patent No. 6,190,545 currently applies to 

the Aqua-Swirl
®
.  

 
Figure 1. Diagram of Aqua-Swirl

®
 Stormwater Treatment System showing the circular flow of water 

through the system which encourages settling of sediment and retention of floatable materials. 

 

Aqua-Swirl
®
 technology is a rapid or high flow rate device that has no moving parts and operates on 

gravity flow or movement of the stormwater runoff entering the structure. Operation begins when 

stormwater enters the Aqua-Swirl
®
 by means of its tangential inlet pipe thereby inducing a circular (swirl 

or vortex) flow pattern. The diameter of the swirl chamber represents the effective treatment area of the 

device. Both sediment capture and sediment storage is accomplished within the swirl chamber. A 

combination of gravitational and hydrodynamic drag forces results in solids dropping out of the flow and 

migrating to the center of the swirl chamber where velocities are the lowest. Flow circulates downward 

where water exits the swirl chamber by flowing underneath and upward behind the arched inner baffle. 

The top of the baffle is sealed across the treatment channel to eliminate floatable pollutants from escaping 

the swirl chamber. A vent pipe is extended up the riser to expose the backside of the baffle to atmospheric 

conditions, thus preventing a siphon from forming at the bottom of the baffle. Sediment is stored at the 

base of the swirl chamber while floatables remain captured with the treatment area. 
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1.2 General Equipment Design 

 

A unique quality of the Aqua-Swirl
®
 is its modular design which allows for faster and simpler installation 

on new construction or retrofit projects for existing storm drainage structures. The Aqua-Swirl
®
 can 

operate in either an offline or online configuration. Offline designs rely on the use of a separate external 

bypass structures. The diversion structure directs only the designed water quality treatment flow (WQf) to 

the unit whereby flows in excess of the WQf bypass the Aqua-Swirl
®
. Online Aqua-Swirl

®
 systems utilize 

an internal bypass design (models designated as “BYP”) to allow for the conveyance of both the WQf and 

the bypass flow volumes. Aqua-Swirl
®
 systems provide for equal invert elevations for both the inlet and 

outlet pipe stubouts. No external driving head is needed for operation other than that needed to convey 

flow according to the site design. 

 

The diameter of the swirl chamber’s treatment area varies from 2.5 to 13 feet depending on model size 

necessary to treat the WQf. Table 1 summarizes the available Aqua-Swirl
®
 models, swirl chamber inner 

diameters, and oil/debris and sediment storage capacities. 

 

Table 1. Aqua-Swirl
®
 Models and Storage Capacities 

 

Aqua-

Swirl
®
 

Model 

Swirl Chamber 

Inner 

Diameter 

Water Quality 

Treatment Flow 

Rates 

Oil/Debris 

Storage Capacity 

Sediment Storage 

Capacity 

(ft) (cfs) (gal) (ft
3
) 

AS-2 2.5 1.1 37 10 

AS-3 3.3 1.8 110 20 

AS-4 4.3 3.2 190 32 

AS-5 5.0 4.4 270 45 

AS-6 6.0 6.3 390 65 

AS-7 7.0 8.6 540 90 

AS-8 8.0 11.2 710 115 

AS-9 9.0 14.2 910 145 

AS-10 10.0 17.5 1,130 180 

AS-11 11.0 21.2 1,422 222 

AS-12 12.0 25.2 1,698 270 

AS-13 13.0 29.6 1,986 310 

AS-XX  Custom* 

* Custom designs to meet site-specific criteria, can include multiple (twin) units for  

increased flow and materials storage capacity. 

 

The Aqua-Swirl
®
 is also designed so that it can easily be used for retrofit applications. When the invert of 

the inlet and outlet pipe of the Aqua-Swirl
®
 is positioned at the same elevation the unit can easily be 

connected directly to the existing storm conveyance drainage system. 
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Shop drawings and any other pertinent design drawings are provided on a site-specific basis. Additional 

information on custom designs and detail drawings can be provided on request for each of the 

construction materials available for the Aqua-Swirl
®
 (see Section 2.0 construction materials). Given that 

Aqua-Swirl
®
 systems can be custom designed, a number of offline configurations can be utilized. 

AquaShield
TM

 can assist with facility layouts to minimize an Aqua-Swirl
®
 footprint. 

 

The Aqua-Swirl
®
 has been designed and fabricated as a modular unit with no moving parts or on-site 

assembly required. Since the system is fabricated from high performance, lightweight and durable 

construction materials, the device can be installed without the use of a crane. Lifting supports are 

provided to allow easy offloading and installation with a backhoe or trackhoe. In addition, manufactured 

stubouts for the inlet and outlet piping are provided which allows the installer to simply attach the Aqua-

Swirl
®
 directly to the main conveyance storm pipe with Fernco™ or equivalent couplings. Pick weights 

are available on request. 

 

All Aqua-Swirl
®
 systems are supplied with octagonal base plates which typically extend a minimum of 

six inches beyond the outside diameter of the swirl chamber. The function of the base plate extension is to 

provide additional surface area to counter any buoyant force exerted on the system. The forces created on 

the base plate by the weight of the surrounding fill material offsets the buoyant force generated within the 

system. If needed, concrete can be poured directly onto the base plate to provide additional resistive force. 

AquaShield
TM

 routinely performs buoyancy calculations for all system installations. 

 

1.3 Range of Operating Conditions 

 

Aqua-Swirl
®
 systems have been designed to provide water quality treatment at a range of flow rates. 

AquaShield
TM

 actively assists design engineers to properly size a system to meet site-specific water 

quality design storm. It is important to consider that when two identical Aqua-Swirl
®
 units are installed in 

parallel the operating range can double from that of a single unit such that exceptionally large flow rates 

can be effectively treated. 

 

1.4 Contaminants to be Treated 

 

The primary waterborne contaminants of concern to be treated by the Aqua-Swirl
®
 include: 

 

 Suspended Sediment (commonly referred to as Total Suspended Solids, TSS)  

 Trash/Debris 

 Free-floating oil 

 

The quantities of the COCs to be treated are based on site-specific pollutant loading factors. While the 

Aqua-Swirl
®
 is not specifically designed to function in lieu of an oil-water separator, the device still 

provides treatment against free floating oil when conditions allow. 
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1.5 Inspection and Maintenance 

 

A comprehensive Aqua-Swirl
®
 Inspection and Maintenance Manual is provided for each site delivery for 

end users to understand system operations and track and document system inspection and maintenance 

cycles. AquaShield
TM

 recommends that periodic Aqua-Swirl
®
 system inspections be performed to 

determine whether the disposal of captured material is needed to ensure proper operation of the treatment 

system. It is important to keep in mind that all stormwater control measures (SCMs), including 

manufactured treatment devices (MTDs), require some degree of maintenance. Maintenance cycles are 

ultimately dependent on site-specific pollutant loading conditions. 

 

Upon installation and during construction, AquaShield
TM

 recommends that an Aqua-Swirl
®
 treatment 

system be inspected every three months and the system be cleaned as needed. A typical maintenance 

event for the cleaning of the swirl chamber can be accomplished with a vacuum truck without the need to 

enter the chamber. The Aqua-Swirl
®
 should be inspected and cleaned at the end of construction regardless 

of whether it has reached its capacity for sediment or oil storage. During the first year post-construction, 

the Aqua-Swirl
®
 should again be inspected every three months and cleaned as needed. AquaShield

TM
 

recommends that the system be inspected and cleaned once annually regardless of whether it has reached 

its sediment or floatable pollutant storage capacity. For the second and subsequent years post-

construction, the Aqua-Swirl
®
 can be inspected and cleaned once annually if the system did not reach full 

sediment or floatable pollutant capacity in the first year post-construction. If the Aqua-Swirl
®
 reached full 

sediment or floatable pollutant capacity in less than 12 months in the first year post-construction, the 

system should be inspected once every six months and cleaned as needed. AquaShield
TM

 further 

recommends that all external bypass structures (divergent and convergent) should be inspected whenever 

an inspection and maintenance event is performed. These structures can adversely affect performance and 

functionality if left unchecked. 

 

Essential elements of a swirl chamber inspection include observing floating materials and measuring the 

accumulated sediment at the base of the swirl chamber. These two activities can be performed at the 

ground surface (for a typical subsurface installation) and there is no need to enter the device. Provided 

that there are no significant access restrictions to the facility, it is considered that a system inspection 

should not exceed one half hour. A typical maintenance event includes the vacuuming and disposal of 

floatable pollutants and sediment from the swirl concentrator. Cleaning of the swirl chamber is often 

accomplished by use of a vacuum truck. It is estimated that the on-site activities for maintenance should 

not exceed one hour and can be performed by a one or two man crew. AquaShield
TM

 recommends that if 

entry to the swirl chamber is necessary for any reason, then confined space entry techniques should be 

followed. 

 

Proper health and safety protocols should be followed during all inspection and maintenance events. 

AquaShield
TM

 recommends that all materials removed during the maintenance process be handled and 

disposed in accordance with all applicable federal, state and local guidelines. Depending on the influent 

pollutant characteristics of the system drainage area, it may be appropriate to perform Toxicity 

Characteristics Leaching Procedure (TCLP) analyses on representative samples of the removed material 

to ensure that the handling and disposition of materials complies with all applicable environmental 

regulations.  
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2.0  CONSTRUCTION MATERIALS 

 

The Aqua-Swirl
®
 is available using construction materials of either High Density Polyethylene (HDPE) 

or Polymer Coated Steel (PCS). Unique site conditions may require deviations to standard installation 

specifications. It is recommended that AquaShield
TM

 be contacted prior to extraordinary installations to 

determine the extent to which any deviation, if possible, can be made to ensure that the integrity, 

functionality and product warranty of the device is maintained. Both HDPE and PCS provide high 

structural integrity for both long term durability and traffic loading conditions. Material specifications can 

be provided on request. 

 

3.0  USE APPLICATIONS 

 

Aqua-Swirl
®
 technology can be applied to a wide variety of land uses and facilities. Common system 

applications include, but are not limited to, the following types of settings: 

 

 Retail/Commercial Developments 

 New and Existing Industrial Facilities 

 Highway Construction 

 Transportation facilities 

 Watershed Protection 

 Redevelopment/Retrofit Sites 

 Government Facilities 

 Military Installations, Bases and Berthing Wharfs 

 Vehicle and Equipment Wash Rack Areas 

 Fueling Centers and Convenience Stores 

 Fast Food Restaurants 

 Office Complexes 

 Religious Centers 

 Educational Facilities 

 Residential Developments (single and multi-family) 

 Coastal Zone Management Communities 

 Drinking Water Well-head Protection Areas 

 

Thousands of Aqua-Swirl
®
 systems have been installed throughout the United States including the 

Commonwealth of Puerto Rico and the Territory of Guam. Aqua-Swirl
®
 systems are also installed in 

Brazil, Canada, Hong Kong, India, the Middle East, Russia, South Korea and United Kingdom. Climatic 

conditions for Aqua-Swirl
®
 installations range anywhere from sub-arctic (e.g., central Alaska) to sub-

tropical locales. Information concerning domestic and international projects can be provided on request. 

 

4.0  PERFORMANCE TESTING 

 

The Aqua-Swirl
®
 has completed comprehensive, independent full scale model testing in both laboratory 

and field settings. Summaries of both testing programs are provided in the following two sections. 
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4.1 Laboratory Testing 

 

Independent performance testing of an Aqua-Swirl
®
 Model AS-3 was conducted by the Department of 

Civil and Environmental Engineering at Tennessee Tech University (TTU), Cookeville and is described 

in the findings report, Laboratory Evaluation of TSS Removal Efficiency for Aqua-Swirl
®
 Concentrator 

Stormwater Treatment System. The test parameters included loading rates, sediment concentrations, 

specific gravity, head loss, and particle size distribution. The test sediment was OK-110 manufactured by 

U.S. Silica, having a specific gravity of 2.65. The test material has a particle size range of approximately 

50 to 150 microns (µm), representing the finest fraction of sand particulate. The test sediment 

manufacturer reports a median (d50) particle size of 110 µm. However, other independent laboratory-

specific testing programs performed in association with Aqua-Swirl
®
 product development actually 

demonstrated a d50 of 90 to 95 µm. Note that OK-110 is no longer manufactured due to the 

manufacturer’s inability to consistently meet the product specification.  

 

Total suspended solids (TSS) concentrations were determined by the Suspended Sediment Concentration 

(SSC) analytical method consistent with ASTM D3977. The SSC method differs from the commonly 

cited TSS analytical method, EPA 2540D (formerly EPA 160.2) such that the SSC analysis is a whole 

sample TSS procedure. The analytical results of influent and effluent sample pair concentrations were 

used to calculate SSC removal efficiencies for each run at the target loading rates and concentrations. 

This study concluded that Aqua-Swirl
®
 achieves an SSC removal efficiency of 91% on a net annual basis.  

 

The results of this laboratory testing program have been independently verified by the New Jersey 

Corporation for Advanced Technology (NJCAT). The Washington State Department of Ecology has also 

assigned the General Use Level Designation (GULD) for Pretreatment (TSS) for the Aqua-Swirl
®
. 

 

4.2 Field Testing 

 

An Aqua-Swirl
®
 Model AS-5 completed a 27 month independent field testing program in accordance 

with the Technology Acceptance Reciprocity Partnership (TARP) Tier II Field Testing Protocol. A total 

of 18 storms and 15.16 inches of rain were sampled between March 2009 and June 2011, demonstrating 

that the Aqua-Swirl
®
 achieved 86% and 87% TSS and SSC removal efficiency, respectively. AECOM of 

Philadelphia, Pennsylvania served as the independent field testing organization. The test site is an asphalt 

covered parking lot with landscaped areas at the urban retail center in Silver Spring, Maryland (metro 

Washington D.C.). All samples were collected using ISCO autosamplers positioned at the influent and 

effluent pipe connections. ISCO area-velocity modules were used to gauge influent and effluent flow 

conditions. Suspended sediment analyses were performed by both the TSS and SSC Methods as cited 

above. Particle size distribution (PSD) was determined by serial filtration. Average influent PSD data 

indicates that 86% of the particulate is <125 µm and 72% of the particulate is silt (1.5 to 63 µm). The test 

site particulate is classified as a clay loam textured sediment. The target NJDEP PSD is to exhibit a 

particulate range of 1.0 to 1,000 µm and a d50 of 67 µm. Figure 1 illustrates the influent PSD curve for the 

AS-5 and includes the NJDEP PSD standard. All field test analyses were performed by Test America, Inc. 

of Burlington, Vermont, a NELAP and New Jersey certified facility. 
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Figure 2. Particle size distribution for AS-5 Field test  

versus NJDEP laboratory test sediment particulate distribution. 

 

Table 2 summarizes TSS and SSC removal efficiencies, storm durations, storm sizes, peak intensities, 

peak loading rates and percentage TVSS of TSS. Cumulative average sediment removal efficiencies for 

TSS and SSC are 86 and 87%, respectively. Cumulative average influent TSS and SSC concentrations are 

132 and 145 mg/L, respectively. Storm sizes range from 0.11 to 4.4 inches with storm intensities ranging 

from 0.15 to 5.49 in/hr. Influent loading rates range from 1.9 to 35.4 gpm/ft
2
.  

 

The AS-5 field testing results have also been independently verified by NJCAT to achieve 86% TSS 

removal on an annual basis, consistent with the laboratory findings. The Washington State Department of 

Ecology subsequently issued Conditional Use Level Designation (CULD) for the Aqua-Swirl
®
 based on 

the results of the AS-5 field test.  

 

5.0  REGULATORY APPROVALS 

 

The approval lists included herein are not intended to represent all Aqua-Swirl
®
 approvals or installation 

locations. Instead, the listings represent regulatory agencies that have some recognized measure of 

technology review in association with their local approval process for manufactured stormwater treatment 

devices (MTDs). Given that there are a number of scenarios that can be followed in order to gain a 

regulatory approval, the lists included below provide a high level of credibility toward the approval of the 

Aqua-Swirl
®
 in a variety of regional and regulatory diverse settings. Additional information can be 

provided regarding regulatory approvals and installation locales. 
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Table 2. Summary of Sediment Removal Efficiency and Storm Characteristics 

 

# 

Sample 

Date 

TSS 

RE 

(%) 

SSC 

RE 

(%) 

Storm 

Duration 

(hr:min) 

Storm 

Size 

(in) 

Peak 

Storm 

Intensity 

(in/hr) 

Peak 

Loading 

Rate 

(gpm/ft
2
) 

% 

TVSS 

of TSS 
 

1 3/14/2009 98.3 99.3 0:30 0.11 0.26 4.1 NA 

2 4/1/2009 86.8 82.7 0:50 0.18 0.46 8.1 NA 

3 4/6/2009 82.5 85.5 2:00 0.15 0.26 4.8 NA 

4 12/25-26/2009 99.0 99.5 11:45 0.56 0.38 4.8 NA 

5 1/17/2010 94.8 96.3 4:48 0.59 0.42 10.4 NA 

6 7/25/2010 94.1 96.5 0:46 0.55 1.21 16.9 38.8 

7 8/12/2010 63.9 68.0 3:00 1.82 5.49 30.9 22.3 

8 9/12/2010 96.5 96.6 3:45 0.61 0.49 13.1 31.0 

9 9/29-30/2010 59.9 57.4 12:05 4.40 2.56 35.4 20.9 

10 12/1/2010 89.1 86.9 6:20 0.71 1.82 4.1 16.7 

11 12/11/2010 96.1 97.7 3:40 0.72 0.58 2.3 29.2 

12 2/25/2011 73.0 72.8 2:15 0.29 0.25 4.1 29.0 

13 3/6/2011 86.1 92.5 4:50 1.42 0.46 11.0 25.4 

14 3/15-16/2011 88.1 91.7 5:06 0.42 0.35 1.9 24.4 

15 4/8/2011 94.1 95.8 3:55 0.52 0.15 3.4 25.2 

16 4/28/2011 80.4 82.0 2:19 0.23 0.23 12.5 71.4 

17 5/14/2011 90.6 90.3 3:05 0.85 0.47 5.7 48.9 

18 6/16/2011 74.3 82.7 3:20 1.03 0.91 13.1 48.9 

 Average 86.0 87.3  0.84 0.93 10.4 33.2 

    Total 15.16    

 

 

 

5.1 States and Provinces  

 

The following states and Ontario are recognized to issue use level designation for MTDs. Both NJDEP 

and Washington State administer the most widely recognized stormwater management programs 

throughout the U.S. 

 

State / Province Agency Aqua-Swirl
®
 Approval Status 

New Jersey Department of Environmental Protection  
Field Test Certification 

Laboratory Test Certification 

Washington 
Department of Ecology 

 

General Use Level Designation for 

Pretreatment (TSS) 

Conditional Use Level Designation for 

Basic (TSS) Treatment 

Maryland Department of the Environment Approved 

Virginia Department of Environmental Quality Approved (Total Phosphorus 20%) 

Wisconsin Department of Commerce. Approved 

Ontario Ministry of the Environment Certificate of Technology Assessment 
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5.2 State Departments of Transportation  

 

Several states utilize their respective Departments of Transportation as a regulatory agency to administer 

the MTD approval process. These approvals can include use level designations specific to highway 

projects and can extend to most other installation applications for which MTD technologies can be 

utilized. It should also be kept in mind that a number of local jurisdictions also rely on their state’s DOT 

for MTD approvals. The table below lists state DOTs that have approved the Aqua-Swirl
®
. 

 

State DOT Aqua-Swirl
®
 Designation 

California Approved 

Michigan Approved 

New Jersey Approved 

North Carolina Provisional Use 

Ohio Qualified Products List 

Rhode Island Approved 

Texas Approved 

Utah Approved 

 

5.3 Regional Planning Authorities / Water Use Districts 

 

The Aqua-Swirl
®
 maintains several approvals at the regional planning authority or water use district 

levels such that municipalities within those jurisdictions typically adopt these MTD approvals. Examples 

of such jurisdictional approvals for which the Aqua-Swirl
®
 are cited below. 

 

Jurisdiction Example Municipality(s) 

Northwest Florida Water Mgmt. District Tallahassee 

Nashville, TN Metro Water Services Nashville, Brentwood, Franklin 

Puerto Rico Electric Power Authority Island  

St. Louis, MO Metro Sewer District St. Louis and surrounding municipalities, Missouri 

Tahoe Regional Planning Agency Lake Tahoe Basin, Nevada and California 

 

 

5.4 Counties 

 

Aqua-Swirl
®
 approvals have also been issued through several counties that administer stormwater 

management programs that include an MTD approval process. These approvals may be implemented such 

that an MTD can be installed at locations only outside of an incorporated municipality in that county (e.g., 

Montgomery County). Or, the county approval can be used such that an Aqua-Swirl
®
 can be installed at 

any location within the county (e.g., Whitfield County). The Aqua-Swirl
®
 is approved at the following 

county levels: 
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County State Example Municipality(s) w/in County 

Ada, Highway District Idaho Boise 

Hamilton Tennessee Chattanooga 

Knox Tennessee Knoxville 

Los Angeles California Greater Los Angeles area 

Montgomery Maryland Unincorporated areas  

San Diego California San Diego 

Whitfield Georgia Dalton 

 

5.5 Municipalities 

 

A representative list of municipalities that have required some degree of Aqua-Swirl
®
 evaluation and 

approval is provided below. It should again be kept in mind that this list does not include every locale 

where either approvals or installations have occurred. 

 

State / Province Municipality State / Province Municipality 

Alabama Mobile North Carolina Hendersonville 

California 
Santa Monica 

Ontario 

Hamilton 

Stockton Oshawa 

Georgia Alpharetta Ottawa 

Hawaii Honolulu Simcoe 

Idaho 

Boise Toronto (pending) 

Caldwell 
Oregon 

Eugene 

Meridian Prineville 

Indiana 

Auburn 

Quebec 

Montréal 

Fishers Port de Tois-Rivières 

Indianapolis Quebec City 

Maryland 

Rockville Lac Mégantic 

Bethesda 

Tennessee 

Chattanooga 

Laurel Knoxville 

Waldorf Murfreesboro 

Michigan 

Farmington Hills 

Utah 

Salt Lake City 

Fenton South Jordan 

Novi Vernal 

Montana 

Billings Washington (Eastern) Spokane 

Bozeman Washington D.C. District of Columbia 

Butte Wyoming Jackson Hole 

 

 

 

6.0  LIMITED WARRANTY 

 

An Aqua-Swirl
®
 one year limited warranty comes standard with each device and covers against failure 

due to improper workmanship or defective materials for one year from delivery date. Liability limitations 

are described in the warranty which is available on request. 
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AquaShield™, Inc  

Stormwater Treatment Solutions 
 
 
The highest priority of AquaShield

TM
, Inc. (AquaShield™) is to protect waterways by providing 

stormwater treatment solutions to businesses across the world. These solutions have a reliable 

foundation based on over 20 years of water treatment experience.  

Local regulators, engineers, and contractors have praised the AquaShield™ systems for their 

simple design and ease of installation. All the systems are fabricated from high performance, 

durable and lightweight materials. Contractors prefer the quick and simple installation of our 

structures that saves them money.  

The patented line of AquaShield™ stormwater treatment products that provide high levels of 

stormwater treatment include the following: 

 Aqua-Swirl
®
 Stormwater Treatment System:  hydrodynamic separator, which 

provides a highly effective means for the removal of sediment, floating debris and free-

oil.   

 

 Aqua-Filter
TM

 Stormwater Filtration System:  treatment train stormwater filtration 

system capable of removing gross contaminants, fine sediments, waterborne 

hydrocarbons, heavy metals and total phosphorous. 

 
 

    

Aqua-Swirl® Stormwater 

Treatment System 

 Aqua-Filter™ Stormwater 

Filtration System 

 

 

 

























28 

Appendix 4.3 Corrugated Metal Pipe (CMP) Information 
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Appendix 5 Calculations
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Appendix 6 Operations & Maintenance Documents 

 

To Be Provided With Final LID Report
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Appendix 7 Geotechnical Investigation 
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