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Abstract:
[bookmark: _GoBack]The Copper Cliff tailings impoundment area located in the Greater City of Sudbury is, at approximately 2500 hectares, one of the largest such facilities in North America.  The tailings, a fine-grained pyrrhotitic waste rock, consist primarily of quartz, plagioclase and potassic feldspar, amphibole, mica, and pyrrhotite, with minor chlorite, gypsum, pyrite, chalcopyrite, and magnetite.  The near-surface oxidized zone of the tailings is characterized by secondary mineral replacement of the sulfides, primarily by jarosite, schwertmannite, and minor goethite, with relict grains of the potassic feldspars and mica. The distinct weathering front “hardpan” forms a boundary between the oxidized and reduced zones.   
The trace metal rich sulfide minerals contain approximately 5000 ppm Ni and 3000 ppm Cu, with lesser amounts of other trace metals (such as Co, As, Cd, Pb, and Se).  The biogeochemical weathering/oxidation processes active in the tailings release these trace metals to the tailings pores where, with hydration events such as rain or spring run-off, the metal-laden acid mine drainage (AMD) can enter surrounding environments or groundwater.  Evaporation or stagnation of the pore fluids associate with poor internal tailings material drainage promotes formation of secondary sulfate minerals such as schwertmannite and jarosite as coatings on silicate grains to forming a matrix cement binding the primary mineral grains in the oxidized tailings zone.  The schwertmannite forms a coating on mineral grains, typically a few microns in thickness, while the jarosite forms in thicker secondary layers and pore space infill.  Laser ablation analyses of these coatings indicate that a large portion of the trace metals in the oxidized near-surface tailings are contained in the schwertmannite phases, with lesser amounts in the jarosite and associated hydroxy iron sulfates.  These secondary minerals thus act as a sink for trace metals released from the dissolution of sulfide grains, with hydration events solubilizing these secondary phases in acidic solutions, to effectively produce a flush of metal-rich pore fluids. 
Deep organic papermill sludge covers (~100 cm) have been spread as plant growth media and oxidation barriers to minimize water entry and ongoing alteration of the tailings materials, with the impact being the subject of ongoing research to define the biogeochemical processes dominant in the narrow interfacial zone.  
