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GENERAL USE LEVEL DESIGNATION FOR 

BASIC TREATMENT  

 
For 

 

AquaShield™, Inc.’s Aqua-Filter™ Stormwater Filtration System 

Using Coarse Perlite Filter Media 

 
Ecology’s Decision 

 

Based on AquaShield™, Inc.’s application submissions for the Aqua-Filter™ Stormwater Filtration 

System using Coarse Perlite Filter Media (Aqua-Filter), Ecology hereby issues the following use 

level designation: 

 

1) General Use Level Designation (GULD) for Basic Treatment: 

• This designation applies only to the two-component Aqua-Filter which includes a 

hydrodynamic separator installed as pretreatment upstream of a filtration 

chamber. 

• The filtration chamber component must be sized at a hydraulic loading rate of no 

more than 15 gallons per minute (gpm) per square foot (sq ft) of media surface 

area. 

• The hydrodynamic separator component must be sized per the table below. 

 

Model Diameter 

(ft) 

WQF 

(cfs)1 

HDS-2 2.5 0.25 

HDS-3 3.5 0.64 

HDS-4 4.5 1.31 

HDS-5 5.5 2.33 

HDS-6 6.5 3.75 

HDS-7 7.5 5.64 

HDS-8 8.5 8.05 

HDS-9 9.5 11.06 

HDS-10 10.5 14.71 

HDS-11 11.5 19.06 

HDS-12 12.5 24.17 

HDS-13 13.0 27.03 
1 WQF (cfs) = 0.25 (D(ft)/2.5)2.85 

 

 

 



 

 

2) Maintenance data collected during the initial TAPE GULD testing and the post GULD 

maintenance assessment demonstrated the system was able to treat the following percentage of 

a water year before needing maintenance: 

 Site Location Land Use Average TSS 

(mg/L) 

D50 PSD 

(µm) 

Maintenance Cycle1 

(% water year) 

GULD Testing University of 

New Hampshire 

Commercial 
218 >2502 100 

Maintenance3 

Assessment 

     

1 
Ecology recommends considering maintenance cycle information when sizing the system. Sizing may need to be 

increased to meet the project, permit, or jurisdiction maintenance cycle. 
2 D50 PSD was not reported. On average 16% of the influent particles were less than 62.5 µm and 35% of the particles 

were less than 250 µm. A D50 of less than 62.5 µm (meaning greater than 50% of particles are less than 62.5 µm) is 

considered representative of Pacific Northwest stormwater. 
3 Maintenance assessment data are collected after issuing of the GULD. Maintenance assessment shall be completed by 

February 28, 2028. 

 

3) Ecology approves the Aqua-Filter at the hydraulic loading rate listed above, to 

achieve the maximum water quality design flow rate. The water quality design flow 

rates are calculated using the following procedures: 

• Western Washington:  For treatment installed upstream of detention or retention, 

the water quality design flow rate is the peak 15-minute flow rate as calculated 

using the latest version of the Western Washington Hydrology Model or other 

Ecology- approved continuous runoff model and as described in section III-2.6 of 

the 2024 Stormwater Management Manual for Western Washington 

(SWMMWW). 

• Eastern Washington: For treatment installed upstream of detention or retention, 

the water quality design flow rate is the peak 15-minute flow rate as calculated 

using one of the three methods described in Chapter 6.5.1 of the 2024 Stormwater 

Management Manual for Eastern Washington (SWMMEW) or local manual. 

• Entire State: For treatment installed downstream of detention, the water quality 

design flow rate is the full 2-year release rate of the detention facility. 
 

4) The GULD has no expiration date but may be amended or revoked by Ecology and is 

subject to the conditions specified below. 

 

Ecology’s Conditions of Use 

Aqua-Filter systems shall comply with these conditions:  

1. Applicants shall design, assemble, install, operate, and maintain the Aqua-Filter installations in 

accordance with AquaShield’s applicable manuals and documents and the Ecology Decision.  

2. Aqua-Filter Coarse Perlite Media shall conform to the specifications submitted to, and 

approved by, Ecology. 

4. Maintenance: The required inspection/maintenance interval for stormwater treatment devices is 

often dependent on the efficiency of the device and the degree of pollutant loading from a 

particular drainage basin. Therefore, Ecology does not endorse or recommend a “one size fits 

all” maintenance cycle for a particular model/size of manufactured treatment device. 

• AquaShield designs Aqua-Filter systems for a target maintenance interval of 12 months in 

the Pacific Northwest. Typical maintenance includes replacement and disposal of the filter 



media containers, as well as vacuuming of floatables, oil and sediment from the swirl and 

filtration chambers. 

• Owners/operators must inspect Aqua-Filter systems for a minimum of twelve months from 

the start of post-construction operation to determine site-specific inspection/maintenance 

schedules and requirements. Owners/operators must conduct inspections monthly during 

the wet season, and every other month during the dry season (According to the 

SWMMWW, the wet season in western Washington is October 1 to April 30. According to 

the SWMMEW, the wet season in eastern Washington is October 1 to June 30). After the 

first year of operation, owners/operators must conduct inspections based on the findings 

during the first year of inspections. 

• Conduct inspections by qualified personnel following manufacturer’s guidelines. 

5. Install the Aqua-Filter in such a manner that you bypass flows exceeding the maximum 

operating rate and you will not resuspend captured sediment.  

6. Discharges from the Aqua-Filter shall not cause or contribute to water quality standards 

violations in receiving waters.  

 

 

Applicant: AquaShield™, Inc. 

 

Applicant’s Address: 2733 Kanasita Drive, Suite 111 

 Chattanooga, TN 37343 

 

Application Documents: 

 

Addendum to the Technical Evaluation Report, Aqua-Filter™ Stormwater Filtration System, 

Prepared for AquaShield™, Inc., Prepared by University of New Hampshire Stormwater Center 

(November 2023) 

 

Technical Evaluation Report Aqua-Filter™ Stormwater Filtration System, Prepared for 

AquaShield™, Inc., Prepared by University of New Hampshire Stormwater Center (June 2023) 

 

Quality Assurance Project Plan for Testing: The University of New Hampshire Stormwater 

Center, Prepared by UNH Stormwater Center (January 2019) 

 

NJCAT Technology Verification for Aqua-Filter™ Model AF-5.3 Stormwater Filtration System 

(November 2013) 

 

Verification Testing of the Gravity-Flow Aqua-Filter™ Filtration Cartridge with Sil-Co-Sil 106, 

Alden Research Laboratory, Inc. (November 2006) 

 

Aqua-Filter™ Stormwater Treatment System, Application for Stormwater Quality Treatment 

Conditional Use Level Designation for Basic and Treatment Train in Western Washington, 

submitted to Washington State Department of Ecology (July 2006) 

 

NJCAT Technology Verification for Aqua-Swirl™ Concentrator and Aqua-Filter™ Stormwater 

Treatment System (December 2005) 

 

  



Aqua-Filter™ Stormwater Treatment System, Application for Stormwater Quality Treatment Pilot 

Use Designation (Short-Term) for Basic, Enhanced, Oil, and Treatment Train Treatment in 

Western Washington, submitted to Stan Ciuba, Washington State Department of Ecology (August 

2003) 

Applicant’s Use Level Request: 

 

• General use level designation as a Basic treatment device in accordance with Ecology’s 

Stormwater Management Manual for Western Washington 

 

Applicant’s Performance Claims: 

 

• Based on field testing, the Aqua-Filter™ System using Coarse Perlite Filter Media is 

able to meet TAPE performance goals for TSS at a hydraulic loading rate of 15 

gpm/sq ft of media surface area. 

 

Ecology’s Recommendations: 

 

Ecology finds that: 

 

• AquaShield has shown Ecology, through laboratory and field testing, that the Aqua-

Filter System using Coarse Perlite Filter Media is capable of attaining Ecology’s 

Basic treatment goals. 

 

Findings of Fact: 

 

Field Testing 

• The University of New Hampshire (UNH) conducted monitoring of the Aqua-Filter™ 

System using Coarse Perlite Filter Media at the University of New Hampshire Stormwater 

Center between August 2021 and October 2022. UNH collected flow-weighted composite 

samples during 20 separate storm events.  

o Particle size distribution analysis showed 16% of the influent particulate finer than 

62.5 microns (µm). 

o Influent TSS concentrations ranged from 36 mg/L to 1400 mg/L, with a mean 

concentration of 277 mg/L. For samples with an influent concentration between 20 

mg/L and 100 mg/L (n=9) the upper 95 percent confidence limit of the mean TSS 

effluent concentration was 16.5 mg/L. For samples with an influent concentration 

greater than 100 mg/L (n=11) the lower 95 percent confidence limit of the mean TSS 

reduction was 87.7 percent. Influent concentrations greater than 200 mg/L (the upper 

end of the TAPE influent concentration range) were capped at 200 mg/L before 

calculating the pollutant removal efficiency. 

o The system was sized at a hydraulic loading rate of 15 gpm/sq ft of media surface 

area which resulted in a design flow rate of 1260 gpm. Flows through the system 

never reached the design flow, so the approved hydraulic loading rate of 6.75 gpm/sq 

ft was determined using the peak sampled flow observed during the test period.  

o Maintenance was not needed or performed during the 15-month long test period. 

• The University of New Hampshire (UNH) conducted supplemental monitoring of the Aqua-

Filter™ System using Coarse Perlite Filter Media at the University of New Hampshire 

Stormwater Center between August 30 and October 2023. This monitoring was conducted 

on the same unit tested between August 2021 and October 2022 in an attempt to demonstrate 

performance at a hydraulic loading rate of 15 gpm/sf.  

  



o An internal weir was installed to shorten the filter bed, reducing the effective 

filtration area to 36 sf. Sized at a hydraulic loading rate of 15 gpm/sf, this resulted in 

a design flow rate of 540 gpm.  

o Maintenance was not performed prior to the start of the supplemental monitoring. 

The last maintenance was completed prior to August 2021. 

o UNH collected flow-weighted composite samples during 5 storm events, targeting 

three storms with a peak flow greater than 75% of the design flow rate and two 

storms with a peak flow greater than 100% of the design flow rate. Peak flows 

through the system reach 104%, 87%, 93%, 101%, and 90% of the design flow.  

o Influent TSS concentrations ranged from 172 mg/L to 1994 mg/L, with a mean 

concentration of 696 mg/L. TSS reduction ranged from 85.5 percent to 97.4 percent, 

with a mean reduction of 91.9 percent. Influent concentrations greater than 200 mg/L 

(the upper end of the TAPE influent concentration range) were capped at 200 mg/L 

before calculating the pollutant removal efficiency. 

o The system did not experience bypass during any of the storm events. 

o Maintenance was not needed or performed before or during the supplemental 

monitoring period. 

• AECOM conducted field testing of an Aqua-Filter™ Model AF-5.3 in Silver Springs 

Maryland between March 2011 and May 2013. The monitoring followed the Technology 

Acceptance Reciprocity Partnership (TARP) Tier II field test protocol, per the guidelines for 

the New Jersey Department of Environmental Protection (NJDEP). The New Jersey 

Corporation for Advanced Technology (NJCAT) verified the AF-5.3 field test in November 

2013. In November 2015 the NJDEP revised the Field Certification for the Aqua-Filter™ 

Stormwater Filtration System for 80% TSS removal. The AF-5.3 was evaluated at a 

maximum operating rate (defined by TAPE as 125% of the design operating rate) of 17.5 

gpm/sq ft of media surface area. 

o Influent and effluent samples from 21 storm events showed an average TSS removal 

of 91.9%. Influent concentrations ranged from 27.8 to 419 mg/L with an average of 

134.9 mg/L. All effluent samples had concentrations less than 20 mg/L. 

o Influent and effluent samples from 13 storm events showed an average phosphorus 

removal of 68.5%. Influent concentrations ranged from 0.5 mg/L to 1.10 mg/L, with 

an average of 0.36 mg/L. 

o Particle size distribution analysis was conducted on influent samples collected during 

3 storm events. Results averaged from the 3 samples showed 70.39% of the influent 

particulate finer than 125 µm and 63.3% of the influent particulate finer than 63 µm. 

 

Laboratory Testing 

• Tennessee Tech University completed laboratory testing for US Silica OK-110 silica using 

an Aqua-Swirl™ Concentrator Model AS-3. Laboratory results for this 50 to 125-micron 

silica showed 80% removal at about 28.3 gpm/sf operating rate. Estimated annual TSS 

removal efficiency, based on Portland, ME rainfall, is 91%. 

• Analytical Industrial Research Laboratories, Inc. completed laboratory testing on perlite 

media filters. Laboratory results showed an 80.5% removal of Sil-Co-Sil 106 at an 

operating rate of 5 gpm/sq ft per filter. 

• Alden Research Laboratory, Inc. completed laboratory testing on coarse perlite media 

filters. Laboratory results showed a 69.2% mean corrected removal (65.1% uncorrected) of 

Sil-Co-Sil 106 at an operating rate of 16.5 gpm/sq ft per filter for influent concentrations 

ranging from 82 to 206 mg/L. 

 

  



Other Aqua-Filter™ matters Ecology recommends that AquaShield address: 

 

1. Conduct hydraulic testing at one site in the Pacific Northwest as outlined in the 2024 TAPE 

Guidance Document to obtain information about the maintenance longevity and requirements. 

Complete testing by February 28, 2028. 

 

 

Technology Description:  

 

Download at https://www.aquashieldinc.com/--aqua-filter.html 

 

Contact Information: 

 

Applicant: Mark Miller 

 AquaShield™, Inc. 

 (888) 344-9044 

 mmiller@aquashieldinc.com  

 

Applicant website: http://aquashieldinc.com   
 

Ecology web link: https://ecology.wa.gov/Regulations-Permits/Guidance-technical-  

assistance/Stormwater-permittee-guidance-resources/Emerging-stormwater-treatment-   

technologies 

 

Ecology: Douglas C. Howie, P.E. 

Department of Ecology 

Water Quality Program 

(360) 870-0983 

douglas.howie@ecy.wa.gov 
 

 

Revision History 

Date Revision 

December 2003 Original Pilot Use Level Designation 

December 2006 Revised Completion Dates 

December 2009 Revised Ecology Contacts and replaced TRC with BER 

June 2012 Revised Completion Dates for QAPP, TER, and final decision 

December 2012 Modified Design Storm Description, added Revision Table 

November 2014 Revised Completion Dates for QAPP, TER, and expiration 

February 2015 Revised Completion Dates for QAPP, TER, and expiration 

November 2016 Updated PULD to a CULD and updated operating rate for Aqua-Filter™ 
systems using Coarse perlite filter media 

April 2020 Updated to remove PULD for the Aqua-Filter™ system using 
AquaBlend™ C Filter Media and updated the operating rate for the 
AquaShield Hydrodynamic separator component. 
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November 2021 Revised TER due date and expiration date 

June 2023 Revised expiration date 

August 2023 GULD granted for Basic treatment 

December 2023 GULD updated with 15 gpm/sf hydraulic loading rate 

December 2024 GULD updated to specify loading rate for the HDS component 

February 2025 Added requirement for maintenance assessment 

March 2025 Updated sizing information for HDS component 

 


