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Wastewater as a resource.
Effective utilization of wastewater via microbial management..



Introduction & The Invisible Workers

• The living ecosystem.

• The challenge: are we managing our microbes effectively?

• The Solution: microbial metagenomics and culturomics.

• The application: hollow ceramic beads











Monitoring microbes
Conventional culture dependent methods







Culture Independent Methods
Metagenomics, Shotgun sequecning, Culturomics, Metabolomics





How do we interpret data?

• Microbial diversity

• Microbial DNA barcodes

• Copy number

• Changes in copy number across an ETP

• Changes in composition across an ETP

• Associations with water quality.



A typical profile of microbial diversity in a single water sample.



The story…
What do microbes tell us about the health of an WTP











Application
Hollow Ceramic Beads











Microbial viability in the Test (T) and Control (C) after 72 hours



Quantitative Real Time Polymerase Chain Reaction (qRT-PCR)



Microbes remain viable one week after incorporation into the system 



Microbes remain viable 72 hours after incorporation into the system 





Summary

• Improvement in water quality parameters.

• Maintenance of a viable bacterial culture via incorporation 

into porous ceramic beads.

• Simulated the activated sludge.



Conclusion

The future of clean water relies on looking at the microscopic 

level. By understanding and partnering with microbes, we can 

build a truly circular, zero-waste society.
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