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Abstract: As part of a large multi-entity, multi-year effort to address 
environmental contamination in a portion of the Tri-State Mining District, we 
conducted regular water quality and quantity evaluations of several hard-rock 
mine drainage discharges and in-stream locations for the main stem of Tar Creek, 
its tributaries and streams in adjacent watersheds.  Metals (Al, As, Ca, Cd, Co, Cr, 
Cu, Fe, K, Mg, Mn, Na, Ni, Pb, and Zn), anions (sulfate, nitrate, nitrite, 
phosphate, chloride, fluoride and bromide) and physical parameters (pH, Eh, T, 
SC, DO, turbidity, alkalinity), along with volumetric discharge rates, were 
monitored monthly from October 2004 to October 2007.  Mine drainage 
discharges were determined to be net-alkaline with elevated Fe, Zn, Pb, Cd and 
sulfate concentrations and were typically characterized by elevated pCO2 and 
seasonal hydrologic variability.  Discharges were prioritized for passive treatment 
based upon contaminant loading to receiving waters and the likelihood of 
significant watershed-scale improvements.  Conceptual passive treatment designs 
were developed for eight discharges and final engineering plans were completed 
for two discharges.  All designs incorporate oxidative iron removal via aerobic 
mechanisms, and trace metal removal via reductive microbial and geochemical 
precipitation processes.  Multiple process units in parallel trains allow for 
manipulation of system hydrology and sequential treatment options. Watershed-
scale implementation requires meeting both technical and non-technical 
challenges. 
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