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Algal biotechnology for urban wastewater treatment

Public Wastewater Utilities in the US are required under the National Pollution Discharge & Elimination System (NPDES) 
permits to control the discharge of dissolved organic carbon (DOC), nitrogen (N), phosphorus (P), and pathogens in their 
effluent before discharge into receiving waters. Currently, removal of these pollutants is achieved through a sequence of 
treatment processes that are energy- and resource-intensive. Examples include the activated sludge for removing DOC, the 
nitrification/denitrification for removing N, and the disinfection for pathogen control. In this paper, a single-step, energy-
positive algal-based process is demonstrated as an alternate to the traditional practice. Reduction of DOC, N, and P to the 
NPDES discharge standards, as well as of pathogens by significant log units has been documented. Additionally, this process 
enables recovery of energy- and nutrient-contents of the wastewater for beneficial reuse. 
This paper will present the details of a pilot scale algal system deployed at a local wastewater treatment plant. Results will 
be presented to show that this system can meet the NPDES discharge permits for DOC, N, and P in a batch process time of 
<5 days and fed-batch process time of <3 days; and that it could eliminate total and fecal coliform within one day of batch 
processing. Results of qPCR tests suggest that the system could remove 98% of total bacteria in 5 days. While bacterial diversity 
was low in the algal-effluent (2 phyla), no pathogenic bacterium was observed. These results suggest that the algal system could 
be engineered for sustainable wastewater treatment.
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