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Fall 2014 saw the expansion of the aquaponics team at the Office for Sustainability. 

This allowed for specific and individualized research into key components of aquaponics. My 

research focused on solids filtrations in aquaponics. This report is the result of that research, 

examining solids filtration as a general design component and analyzing best practices. Four 

criteria were used to determine the best techniques: cost, efficiency, practicality, and 

accessibility. 

The removal and conversion of fish waste in aquaponics is essential to maintaining a 

healthy system. There are two primary factors to consider when managing waste from 

aquaculture systems: removal of solids from the water column and conversion of ammonia 

into nitrates. Solids can be removed mechanically or biologically through detritivores, 

organisms that consume decaying organic matter. Bacteria convert the remaining suspended 

solids and total ammonium nitrogen (TAN) into harmless nitrates, a key nutrient for plants. 

Inadequate solids removal can result in two, distinct problem scenarios. Either aerobic 

bacteria will compete with fish for available oxygen, or anaerobic bacteria will break down 

the organic matter, releasing volatile compounds that can harm fish, and raise pH to 

unhealthy levels.  

Through research and experimentation, two primary ways of dealing with the excess 

waste were found: static ponds and flow-through systems. Static ponds are earthen ponds 

where naturally occurring micro-flora break down organic matter into harmless dissolved 

nutrients, which are then utilized by organisms in and around the pond. This type of system 

has to keep a low fish stocking density, or the excess nutrients will result in poor water 

quality. Flow-through systems in aquaculture exchange water at a high rate to remove waste 
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quickly and keep water clean. This allows for higher stocking densities with high water 

quality. This semester’s research focused on flow-through systems. 

Four criteria were considered in mechanical filtration research for the Gibbs House 

design. First, repair and replacement cost were kept low, allowing the design to be replicated 

at a low price point. Second, the system requires high efficiency solids removal to keep cost 

and operational energy inputs low. Third, the design had to be practical in terms of 

feasibility, cost, infrastructure, and operational difficulty. Finally, accessibility was 

considered to make the design economically, socially, and environmentally sustainable. The 

design uses materials that can be purchased locally in Kalamazoo and around the globe, 

making this technology scalable.    

A swirl filter will be used to remove solids in the Gibbs House design. This is a 

sedimentation filter that allows water to enter through 

a series of positioned PVC pipes, creating a swirling 

effect. This centrifugal process forces solids to settle 

at the bottom, while allowing clean water to leave via 

surface exit pipe. The materials used are food-grade, 

55-gallon barrels. A local supplier will provide barrels 

at a low cost, and the remaining materials can be 

found at local hardware stores, keeping costs down. 

The design uses an airlift pump system, a water 

transport technique that allows for efficient water exchange and flow rates. The space-saving 

nature of the barrels and low-cost, and infrastructure inputs make this design feasible and 

practical. Food-grade, 55-gallon drums are used to transport goods globally and reach every 

continent. This makes our design accessible and scalable in any location across the globe. 

  Swirl-filter design concept 


