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NITROGEN REMOVAL  

Over 7000 lagoon systems are used in the United States for the 

treatment of municipal and industrial wastewater, under a 

wide range of weather conditions; 

 

 
Nitrogen removal capability of wastewater lagoons has been 

given little consideration in system designs until the past 10 

years or so; ammonia is toxic to fish and nitrate in effluent 

can limit spray irrigation; 

Ammonia-N removal in facultative wastewater stabilization 

lagoons can occur through the following three processes: 

•   Gaseous ammonia stripping to the atmosphere, 

•   Ammonia assimilation in algal biomass, and 

•   Biological nitrification. 



AMMONIA VOLATIZATION 
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Ammonia/Ammonium Equilibrium 

At typical operating pH of 8.0, 95% of ammonia-N is 

in the form of ammonium, and hence volatilization 

losses are low 



NITROGEN REMOVAL MODELS 
Ammonia nitrogen assimilation into biomass depends upon the 

biological activity in the system and is affected by several factors 

such as temperature, organic load, detention time and wastewater 

characteristics; 

 

In lagoons with sludge depths above 2 ft, anoxic decomposition of 

sludge at the bottom of Lagoon releases Volatile Fatty Acids 

(VFAs) and ammonia into lagoon water; VFAs contribute to 

cBOD in the lagoon effluent; Dredging is expensive and generates 

substantial waste material; 



WAVING BIOMEDIA  IN LAGOONS 

Flotation Foam to ensure that biomedia  
stays buoyant in the water, even after  
biofilm growth 
 
Biomedia waves around in the water; 
High surface area, coated to allow 
rapid growth of active biofilms; treats 
BOD and denitrifies Nitrogen content in  
wastewater 

Weighted down to keep biomedia in 
place 



In-Situ Water Treatment is achieved with no water pump around system. 

 

Media stack waves around in the water, but stays in place, as the water moves 

around it, and gets treated by the active biofilms on the surface of the biomedia 

 

The air is injected in the form of microbubbles at the bottom of the Biomedia 

stack,  and provides dissolved oxygen in the recirculating water 

 

Several Biomedia stacks in one lagoon can effectively treat the water 

 

The air blower is kept outside the water for easy access. 

 

 

 

IN-SITU  LAGOON WATER TREATMENT 
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NITRIFICATION/DENITRIFICATION 
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FOAM USED IN WAVING BIOMEDIA 

Waving Biomedia increases active biomass concentration from 

200 – 500 mg/L in facultative lagoons and 1,200 – 2,000 mg/L 

in aerated lagoons, to 14,000 – 16,000 mg/L, thereby increasing 

biotransformation rates; 

Waving Biomedia retains nitrifiers and denitrifiers; and 

Increases sludge retention time (SRT), which allows biomass 

to decay and not accumulate in lagoon. 

 



MICROBUBBLE  AERATION 



APPLICATION OF WAVING BIOMEDIA AND  

MICROBUBLE AERATION IN LAGOONS 



LAGOON PERFORMANCE SIMULATION 



LAGOON PERFORMANCE SIMULATION 



LAGOON PERFORMANCE SIMULATION 



LAGOON PERFORMANCE SIMULATION 



CONCLUSIONS 
Facultative and aerated lagoons are unable to remove nitrogen 

effectively, due to limited concentrations of Nitrifiers and 

Denitrifiers, lack of dissolved oxygen and low temperature, 

in winter; 

 

Use of Waving Biomedia retains and increases concentration of 

active biomass, including nitrifiers and denitrifiers, thereby 

reducing total nitrogen concentrations in the effluent; spray 

irrigation of lagoon effluent requires low nitrate levels; 

 

Microbubble aeration increases dissolved oxygen levels and 

mixing levels in the lagoon, thereby improving lagoon effluent 

quality; and 

 

Lagoon computer simulation program, allows treatment levels 

to be determined with and without Waving Biomedia and  

microbubble aeration. 


