Model of tank-based Living Machine and/or Restorers in Lagoons

In the past year we have developed two basic frameworks. One is applicable for tank-based Living Machines and the other is for Restorers used in lagoons or canals.  Oxygen, water, carbon, and nitrogen are traced through the various components of the system and the model connects the multiple relationships between these parameters.  

Our next step is to plug in complete data sets to see how the models run. Data from the South Burlington VT system will be used for the Living Machine model and data from the Restorer Lagoon at Tyson Foods are being used for the Restorer model. Once this is done, we can begin creating the user-friendly interface, which will be useful for education and for better understanding the way these two systems operate.  

We could also add more parameters to these models.  I have daily/weekly data recorded electronically for the South Burlington Living Machine and the Providence, RI facility.  The Providence system might be more interesting since it includes data on metals and has more types of ecological cells (wetlands, algae, fish, and open aerobic cells).  Data is available for other projects but it is currently not electronic. I have monthly data for these systems. Our data is primarily water chemistry; there is very little information on the biology in each system. This makes it hard to model the ecological dynamics in the system except through their effect on water chemistry.  To do this would require someone that was present during operations to note on the data when certain biological phenomena took place. There is a good report on this (written by John Todd) for the Providence facility.

We could also use models for the comparative study.  Perhaps the modelers can help model a conventional facility so that we can compare the performance and environmental costs to a living machine system and a constructed wetland.   The parameters we have been using for comparing treatment systems include:

· Treatment performance (BOD, COD, TSS, NH3, NO3, NO2, TP, Fecal coliforms, metals, toxins)

· Energy Used or Produced (i.e. anaerobic digesters produce some energy)

· Sludge Produced

· Footprint

· Reaction Rate Constants

· Useful By-products from system

· Gas emissions

· Robustness (reliability curves for treatment)

· Chemicals Required (imbedded energy added above)

· Longevity
We have found that the most appropriate way to compare natural treatment systems with conventional is by determining the goal and limitations of the treatment system and then selecting the optimal natural treatment and conventional approaches. This is more appropriate than just comparing 10 different treatment technologies as each technology is most appropriate in a given circumstance.






