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INTRODUCTION 

As the stormwater industry has matured there has been an ever-increasing movement toward the 
implementation of Low Impact Development (LID) products and practices as the preferred means to 
implement stormwater control measures within “green infrastructure” (GI) stormwater management 
programs. The Aqua-Ponic™ Stormwater Biofiltration System is now offered by Komline-AquaShield to 
meet the design challenges of LID principles along with enhanced aesthetics in an urban environment.  

This Inspection & Maintenance (I&M) Manual includes information to better assist stakeholders with 
understanding the importance of implementing an effective program to ensure long-term functionality 
of an Aqua-Ponic™ system installation. The following aspects of an Aqua-Ponic™ system are described 
in this I&M manual: 

• Aqua-Ponic™ Basics 
• Mode of Operation 
• Inspection and Maintenance. 

AQUA-PONIC™ BASICS 

Aqua-Ponic™ technology is a modular proprietary, permanent, post-construction biofiltration system 
designed to remove sediments, nutrients, and associated contaminants from stormwater runoff. A 
distinguishing feature of the Aqua-Ponic™ is its combination of filtration with the principles of 
hydroponics - a method of hydroculture for growing plants without soil by instead using mineral nutrient 
solutions in a water solvent. That is, the Aqua-Ponic™ uses stormwater runoff as a nutrient asset 
instead of a liability. Terrestrial plants are grown with only their roots exposed to nutrient liquid while 
being physically supported by a plant stabilization filter medium. The hydroponic design provides a 
sustainable water supply to the vegetation during those periods of time when hot and/or dry conditions 
may prevail. 

The Aqua-Ponic™ system utilizes hardy low-profile perennial vegetation such as native grasses, shrub 
grasses and/or ornamental flowering plants. A facility can utilize a single type or multiple types of 
plants to enhance the viewscape. It is important to specify plants that demonstrate viability within the 
climatic zone of a site installation.  

MODE of OPERATION 

The minimum 12-inch plant stabilization media layer within the Aqua-Ponic™ serves three operational 
roles by providing (1) pollutant filtration, (2) plant stabilization and (3) nutrient uptake. Figure 1 is an 
illustration of the Aqua-Ponic™ Biofiltration System. Design elements include a three (3)-inch top layer 
of pea gravel underlain by the plant stabilization filter bed. Water enters the system as sheet flow and 
then flows downward under gravity flow conditions through the pea gravel, filter bed and the 
associated root systems of the vegetation. The pea gravel layer serves to protect the underlying plant 
stabilization filter bed while dispersing the influent stormwater runoff across the treatment area. The 
filtered water then percolates further downward into the underlying water sump. A supporting and 
removeable perforated stainless-steel sheet underlies the filter bed. A post-filtration flow control orifice 
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is placed across the outlet pipe opening to facilitate an even distribution of influent runoff across the 
filter treatment area. Crushed recycled landscaping glass can be used as an alternative to the top pea 
gravel layer which further enhances colorful viewscape options for the Aqua-Ponic™.  

 

Figure 1. Diagram of Aqua-Ponic™ Biofiltration System showing the top pea gravel layer, plant 
stabilization filter media, wicks, sump, effluent stubout pipe, and observation port.  

The sump serves as a water reservoir for the vegetation during quiescent periods. A series of wicks 
are suspended from the base of the plant stabilization bed via rubber grommets (eyelets). The wicks 
extend downward to near the base of the sump. Using capillary action, water is wicked up to the plant 
stabilization filter bed which serves to provide a sustainable supply of water and any soluble nutrients 
and metals not trapped in the filter bed during a runoff event. Treated water in excess of the sump 
storage volume exits the system via the outlet opening just below the base of the filter bed.  

Each Aqua-Ponic™ unit is constructed of lightweight and durable Polymer Coated Steel (PCS) to provide 
long term operational and structural functionality. Aqua-Ponic™ units are shipped with all internal 
components in place according to the model size. For aesthetic reasons it is the responsibility of others 
to choose either the pea gravel or any recycled glass landscaping stone for the top bed layer. It is also 
the responsibility of others to specify, acquire and plant the vegetation. AquaShield™ does not specify 
the plants for Aqua-Ponic™ systems but can assist where warranted. 

INSPECTION & MAINTENANCE 

Maintenance frequency for the Aqua-Ponic™ will ultimately be determined by site-specific pollutant 
loading conditions. Inspections of plants, top gravel layer and the upper portion of the plant 
stabilization filter media can be accomplished from the surface without special tools. It is 
recommended that periodic inspections following installation determine a site-specific maintenance 
cycle to ensure functionality of the media and the vegetation.  
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We recommend that periodic system inspections be performed to determine the pollutant and trash 
loading characteristics. In general, quarterly inspections should be performed during the first year of 
operation to better anticipate maintenance frequency in the first year and subsequent years of 
operation. 

An Aqua-Ponic™ maintenance event should first determine any obvious signs of degradation, 
displacement, sediment or trash accumulation, or oil in the upper layers of the unit. The top gravel 
layer should be completely replaced and can be removed by shoveling or vacuuming. The top several 
inches of the underlying plant stabilization filter media may be replaced at the same time if warranted. 
Care should be taken not to damage the plants or disturb rootballs during limited media replacement. 
Care should also be taken when replacing a plant to avoid disturbing remaining plants.  

Depending on site conditions, it may be necessary to remove all the media and all the plants and 
completely replace these components of the system. It is recommended that the wicks be replaced if 
the system is fully replaced with stabilization media and plants. 

Sediment can accumulate in the base of the water supply sump over time. After removing the pea gravel 
layer, the plants and the plant stabilization filter media bed, the perforated metal plate should be 
removed to access the water supply sump from the surface for the purpose of vacuuming water and 
any accumulated sediment. The wicking ropes should also be replaced at this time. The perforated 
metal plate with the new wicking ropes should be set in place prior to installing the plant stabilization 
filter media on top of the plate. 
 
Komline-AquaShield can provide plant stabilization filter media, wicks and any associated grommets. 
Although unlikely, the supporting stainless-steel plate can also be supplied by Komline-AquaShield. 
While we recommend that the pea gravel be replaced as warranted, it may be feasible to wash the 
gravel during a maintenance event. However, in most cases it is more efficient to replace the pea 
gravel or any landscaping glass to avoid disposal of water that was used to clean either of those 
materials. 

All I&M activities can be performed from the surface without the need for Komline-AquaShield 
personnel to be present. We recommend that all materials removed during the maintenance process 
be handled and disposed of in accordance with all applicable federal, state and local guidelines. 
Depending on the influent pollutant characteristics of the facility drainage area, it may be appropriate 
to perform Toxicity Characteristics Leaching Procedure (TCLP) analyses on representative samples of 
the spent filter media to ensure that the handling and disposition of materials complies with any 
applicable environmental regulations and practices.  

Attached is a two-page Aqua-Ponic™ I&M Log to document service provider(s), activities and 
scheduling.  

 

 

Next two pages include I&M Logs 
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AQUA-PONIC™ INSPECTION & MAINTENANCE LOG 

MAINTENANCE COMPANY INFORMATION 

 

Company Name:            

Street Address:            

City:       State/Prov.:   Zip/Postal Code:    

Contact:         Title:      

Office Phone:       Cell Phone:       

ACTIVITY LOG 

 

Date of Cleaning:        

Time of Cleaning: Start:      End:      

Date of Next Inspection:     

Floatable debris present:  Yes  No Action taken:      

             

Oil present:    Yes  No Action taken:        

Filter Media Needs Replacement: Yes  No  

Structural damage: Yes No Where:         

Clogging: Yes No Describe:          

Additional Comments and/or Actions to be Taken Time Frame 
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Inspection & Maintenance Schedule Log 

First Year Post-Construction 

 

Date Installed/Activated:           

 Month 

Activity 1 2 3 4 5 6 7 8 9 10 11 12 

Inspect and 
Clean  

as needed 
  X   X   X   X 

Inspect Bypass 
and maintain as 

needed 
  X   X   X   X 

Clean System*            X 

 

 

Second and Subsequent Years Post-Construction 

 

 Month 

Activity 1 2 3 4 5 6 7 8 9 10 11 12 

Inspect and 
Clean  

as needed 
           X 

Inspect Bypass, 
maintain as 

needed 
           X 

Clean System            X 
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