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1. DESCRIPTION OF TECHNOLOGY  

The Filterra® HC (High Capacity) Bioretention System (Filterra HC) is an engineered, bioretention 

system (Figure 1). It is typically installed as a standalone, pre-constructed unit (or contractor 

provided vessel/basin, i.e., Filterra HC Bioscape) designed to treat contaminated runoff in the 

urban landscape. The Filterra HC utilizes the same engineered biofiltration soil media as the 

previously certified Filterra configuration, but the Filterra HC was tested with an 18ò deep media 

layer vs the 21ò deep media tested previously and the Filterra HC was tested at 300 in/hr MTFR 

vs 140 in/hr MTFR for the previous Filterra certification.  The ñHCò designation is being added to 

distinguish this configuration from the one previous certified in 2014.   

Filterra HC is similar in concept to traditional bioretention systems in its function and applications, 

however its high flow engineered biofiltration soil media allows for a reduction in footprint. 

Filterra HC provides an effective Low Impact Development (LID) solution for tight, highly 

developed sites such as urban development projects, commercial parking lots, residential streets, 

and streetscapes. 

Stormwater enters the Filterra HC through a pipe, curb inlet, or sheet flow and then ponds over the 

pretreatment mulch layer, which captures heavier sediment and debris. The media (Figure 2) 

provides finer level treatment. Once the stormwater runoff flows down through the media it 

continues into an underdrain system where the treated water is discharged. Where feasible, the 

Filterra HC can also be configured to infiltrate runoff into the native soils.  Higher flows in excess 

of the water quality event bypass the Filterra HC via upstream flow control or a downstream inlet 

structure, curb cut or other appropriate relief.  

The Filterra HC is available in a variety of precast configurations, and can also be configured as a 

Filterra HC Bioscape, an open top configuration which can be installed directly into an excavated 

basin, for better aesthetics and effective infiltration into the soil when native soils allow.  Both 

precast and Bioscape configurations are identical in form and function with the exception of the 

use of a vault in precast systems.  Filterra HC can be configured in many ways to enhance site 

aesthetics, integrate with other LID practices, or increase runoff reduction through infiltration 

below or downstream of the system. 

 

Figure 1: Typical Filterra HC Configuration 
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Figure 2: Internal Filterra HC Components (Replicated to show differing plant options) 

 

2. L ABORATORY TESTING 

All testing disclosed in this report was performed in accordance with the New Jersey Department 

of Environmental Protection (NJDEP) Laboratory Protocol to Assess Total Suspended Solids 

Removal by a Filtration Manufactured Treatment Device (NJDEP Protocol) dated January 25, 

2013.  

All removal efficiency and sediment mass loading capacity testing for this project was carried out 

at Contechôs Ashland, Virginia laboratory beginning in July 2020. Independent third-party 

observation for all testing was provided by Don Rissmeyer, P.E. from A. Morton Thomas and 

Associates, Inc. in Richmond, VA.  Don Rissmeyer has an extensive background in stormwater, 

and no conflict of interest that would disqualify him from serving as an independent third-party 

observer during this testing process.  

Test sediment blended for compliance with the NJDEP particle size distribution (PSD) 

requirements was provided by Good Harbour Laboratories in Mississauga, ON. Prior to testing, 

samples for PSD analysis were sent to Apex Laboratories in Tigard, OR, an independent analytical 

laboratory, for processing according to ASTM D422 Standard Test Method for Particle-Size 

Analysis of Soils to confirm it met the specification in accordance with the NJDEP Protocol. Test 

sediment samples for moisture content were also analyzed by Apex Laboratories in Tigard, OR 

according to ASTM D2216 Standard Test Methods for Laboratory Determination of Water 
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(Moisture) Content of Soil and Rock by Mass. Samples for suspended solids concentration (SSC) 

analysis were sent to Analytics Laboratory in Ashland, VA, an independent analytical laboratory, 

for processing according to ASTM D3977 Standard Test Methods for Determining Sediment 

Concentration in Water Samples.  

2.1. TEST UNIT  

Laboratory testing was completed on a full-scale, commercially available Filterra HC Unit 

deployed in an Offline - Pipe configuration (Figure 3). A piped inlet was used to deliver influent 

to the test unit during testing.  The Filterra HC components as shown in Figure 2 were housed in 

a 4 ft long, 4 ft wide and 3.4 ft (41in.) tall aluminum test box. The bottom of the Filterra HC system 

contained an underdrain system consisting of a perforated 6 in. diameter PVC pipe surrounded by 

¾ in. stone, which is connected to a clean out via a 90-degree elbow. Above the underdrain system 

lies 18 in. of engineered Filterra media, and over top of the media is 3 in. of shredded mulch. 

Dissipation stone consisting of 3-6 inch diameter washed stones or cobbles (Figure 5) over tops 

the mulch surrounding the inlet. The test box has a depth of 31 in. from floor to inlet pipe invert. 

The inlet pipe invert is 7 in. above the media surface (4 inches above the mulch layer), representing 

a typical inlet invert elevation between 3 in. and 9 in. above the media surface, 9 inches 

representing the maximum available driving head (ponding depth). The effective treatment area is 

16 ft2. The approximate operation volume of 21.5 ft3 was used to calculate the detention time.  

 
 

Figure 3: Filterra HC Offline ï Pipe Test Box Detail 
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2.2. TEST SETUP 

The Filterra HC was tested on a recirculating test loop (Figure 4). The test box was raised off the 

floor by a test platform to allow discharge to be collected in the 300 gal effluent tank (Figure 6). 

During removal efficiency and sediment mass loading capacity tests, clean and filtered tap water 

was drawn from a 2,500 gal source water tank using a 3/4 HP, submersible pump (Pump 1, Figure 

4), and delivered to the test box through 6 in. PVC piping. Flow from Pump 1 was controlled 

manually with a 2 in. globe valve and measured by a factory-calibrated Seametrics EX810 

electromagnetic flowmeter and logged at a minimum of 1 min intervals. The logged flow data was 

used to determine test water volume and to verify that each trial was conducted at the target flow 

rate.  

Influent water then traveled into 6 in. influent piping where background SSC samples were taken 

from a 3/4 in. PVC pipe sampling port at the bottom of the influent pipe, upstream of the sediment 

injection point. Influent water was then dosed with sediment at the crown of the pipe from an 

Acrison 105X volumetric sediment feeder upstream of the test box, located 17.75 in. upstream of 

the test box. The sediment feeder was stationed on an Ohaus Defender 5000 scale with digital 

output for determining sediment mass before and after each test. Influent water entered the test 

box via the 6 in. influent piping where water surface level (WSL) was measured and logged at 10 

sec intervals by a calibrated Krohne OptiSound VU31 ultrasonic level sensor. The level sensor 

was installed in a perforated standpipe positioned on top of the media surface and connected to a 

Lascar Electronics EL-USB-4 Data Logger. There is minimal driving head required in a clean 

Filterra HC system and it increases as media occlusion begins to occur. Water was treated by the 

Filterra HC and exited the system via the underdrain system. Water exited the effluent pipe in a 

free-fall stream (end of green pipe Figure 7), where effluent SSC grab samples were taken by 

making a single sweeping pass through the cross section of the effluent stream before it entered a 

300-gal effluent tank equipped with a submersible pump (Figure 4 and Figure 6). Note. White 

pipe shown in Figure 7 was used to transfer drawdown volume not sampled into an isolated tank.  

Effluent water was transferred to the source water tank to maintain water balance in the source 

water tank. Effluent water was pumped through a cartridge filter housing using a 3/4 HP, 

submersible pump (Pump 2, Figure 4). The filtered effluent was discharged into the source water 

tank for re-use. When necessary, clean water was brought into the source water tank for dilution. 

Flocculants were not used to reduce background SSC at any time. Influent water temperature was 

monitored with an Extech PH100 meter and did not exceed 80 degrees Fahrenheit.  
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Figure 4: Lab Setup for Removal Efficiency and Sediment Mass Determination 

 

Figure 5: Photo of the Filterra HC Test Unit and Upstream Test Loop in Operation 
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Figure 6: Laboratory Layout - Sampling and Control Locations 

 

 

Figure 7: Photo of Test Loop Downstream of the Test Unit 






















































