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Miami-Dade County Water and Sewer Department (MDWASD) injects on average 97 million gallons per day (MGD) of treated municipal and industrial wastewater effluent to depths of approximately 2,600 to 3,300 feet below land surface. This depth corresponds to the saline Boulder Zone, a highly permeable fractured dolomite unit located at the base of the Lower Floridan aquifer. Although the Lower Floridan aquifer is hydraulically separated from the Upper Floridan aquifer by the Middle Confining Unit, the presence of ammonia above background levels in the brackish water of the Upper Floridan aquifer has been observed in southern Florida. The source of the ammonia has been attributed to the upward leakage of injected wastewater. 

This study proposes developing a geochemical model to trace and date injectate fluid migration using geochemical parameters and natural isotope tracers. The first phase of the study will develop an unaltered fluid formation chemical model, based on water quality data obtained on site from a period of record of 21 years, and water quality data from hydrogeologically similar areas in south Florida. The second phase will develop the injectate fluid model, including evaluation of ammonia as a conservative tracer of injected fluids.  A stable isotope study will be incorporated to assess groundwater movement and age. 

Possible mechanisms have been suggested for the presence of ammonia concentrations above background levels in the Upper Floridan aquifer. One suggested mechanism is the flow of treated wastewater upward around poorly cemented well casings. Another possible mechanism is that the Middle Confining Unit located between the Upper and Lower Floridan aquifers does not provide enough confinement to restrict the upward movement of injected waters.  Conclusions of the geochemical study are anticipated to identify the predominant mechanism for migration of injected wastewater. The conclusions will have implications for management of the deep well injection in south Florida.   

