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The potential for an Ecological Treatment System (ETS) to improve water quality of highly concentrated dairy wastewater is supported by the effective treatment of municipal wastewater by previous ecological systems such as Living MachinesTM, algal scrubbers, and treatment wetlands.  This study utilized a lab-scale ETS which consisted of six components; three vegetative tank, one anaerobic tank, one clarifier, and one wetland mesocosm, resulting in a total water volume of 880 L.  This system treated dairy wastewater added in increments of 7.5, 15, and 22.5 L every three days.  The influent CBOD5 of the waste averaged 1490.46 mg/L for all waste levels.  The system consistently reduced CBOD5 concentration to greater than 99%.  Reductions for the following parameters were not affected by the different loading rates; TSS(96.5%), PC (99.5%), POC (99.2%), and TN (87.1%).  However, there was a significant difference (ANOVA, p-value < 0.05) for the effluent concentrations corresponding to different loading rates for TC, TOC, DC, DOC, NH4, PO4, and TP.  High reduction rates were measured for NH4, TP, and TSS for all loading rates.  However, TSS and NH4 did not meet effluent discharge goals of 10 mg/L and 0.1 mg/L, respectively, at 22.5 L, and TP did not meet the effluent discharge goal of 1 mg/L for any of the loading rates.  The effectiveness of the system to remove NO3 was limited by the bioavailability of carbon.  At the lowest loading rate (7.5 L), there were no reductions in concentrations of NO3 measured.  However, at the highest loading rate (22.5 L) the NO3 was reduced to zero during the first 3 hours of treatment.  This finding was supported by an inverse relationship (r2=0.77) between PC and nitrate at the highest loading rate.

