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Abstract: The release of heavy metals at low levels in mine drainage, mine tailings leachate, and industrial wastewater is a national issue.  In Missouri, the legacy of lead mining during the last 130 years includes several NPL sites. Constructed wetlands pose a passive treatment system that may provide sustainable treatment for long periods.  Laboratory scale wetlands have been operating for 6 years, sustaining efficient removal of lead and zinc and reducing toxicity to acceptable levels.  Removal mechanisms include: sorption to the wetlands media, precipitation as metal sulfides, and co-precipitation with iron oxy/hydroxides.  Any of the three mechanisms can dominate under different design and operating conditions.  Tests on the wetland media following years of metals accumulation show that fractions of the metals can be remobilized under certain conditions.  Physical disturbance of the media resulted in elevated metals being released in a colloidal fraction, whereas a drying period resulted in an increase in the soluble metals being released, likely do to oxidation of metals sulfides. Findings overall show that constructed wetlands can efficiently and effectively treat alkaline mine drainage and process waters, and design and operations are important in optimizing treatment and long-term stability.

