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The City of Pelican Rapids, Minnesota operates a 771,000 gpd mechanical wastewater treatment plant that treats 335,000 gpd of domestic wastewater and 435,000 gpd of pretreated industrial wastewater.  Secondary treatment is accomplished with a combined trickling filter (TF) / rotating biological contactor (RBC) process.  The treatment plant was built in 1988 and has had two upgrades.  The plant has a long history of TSS removal problems and since the last upgrade (February, 1996), has failed to meet its National Pollutant Discharge Elimination System (NPDES) permit discharge requirements for TSS. 

The objectives of this study were to identify and correct the performance limiting factors contributing to effluent TSS permit violations.  The overall objective was to bring the plant into compliance with its discharge permit limits without major new construction.

Both full-scale plant and laboratory bench-scale testing were conducted to determine the cause of the poor solids removal efficiency.  Treatment processes were taken off-line and temporary piping changes were made to allow full scale testing of modified treatment processes.  The clarifiers were dye tested and various settling tests were conducted with the influent to the clarifiers. Tracer testing confirmed severe short-circuiting in the final clarifiers.  Settling tests confirmed that lower effluent TSS could be achieved by improving the flocculation characteristics of the secondary solids.

The most recent upgrade included a new trickling filter just ahead of the secondary clarifiers.  This process was suspected of degrading the settling characteristics of the solids by causing additional floc shear ahead of the final clarifier.  Tests confirmed that the settling characteristics of the solids deteriorated after passing through the new trickling filter.

 A major process modification, a RBC/Solids Contact process has been in operation for approximately one month.  The clarifiers have been upgraded to improve the hydraulic characteristics and flocculation.  The new trickling filter has been off line for nearly one year.  Solids removals have improved and the treatment plant is now in compliance with its NPDES permit limits.
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