
A STAGED WETLAND TREATMENT SYSTEM FOR MINE WATER WITH LOW pH AND HIGH METAL CONCENTRATIONS 

Demko, T. M. (1) and Pesavento, B. G. (2). ((1) Geologist, P&N Coal Co. Inc.; 21to West Mahoning st., 
Punxsutawney, PA. 15767 ahd (2) Consultant, Environment Analytic Service, Biological Filter Destgners, 
Fredonia, PA). The use of man-made wetland ecosystems to renovate mine discharges has mainly been 
limited to low to moderate concentrations (10-100 mg/L) of iron, manganese, and aluminum. In order to 
study such a system under more adverse conditions, a wetland ecosystem complex has been designed and 
constructed to treat a mine discharge in western Elk County, PA, which is characterized by high 
concentrations of iron (100-400 mg/L), manganese (150-550 mg/L), aluminum (50-200 mg/L), and sulfate 
(8,000-12,000 mg/L), and a low pH (2.5-3,2). The flow rate varies seasonally and reacts quickly to 
precipitation and snow melt events, but averages 12 gal/min. The wetland ecosystem complex was designed 
to remove the high metal loadings by three mechanisms or groups of mechanisms: (1) the staged, bio-
catalyzed oxidation/precipitation of the metal ions and complexes in solution; {2) co-precipitation 
(adsorption, chelation, ion-exchange) of metal ions and complexes by iron, manganese, and aluminum oxides 
and hydroxides; and {3) inorganic geochemical precipitation. The wetland complex consists of six stages 
separated by flow and level control structures and aereation drop structures. The stages are, in down-
stream order: an algae and moss pool, four separate typha-algae cells, and finally, a polishing pond. 
Preliminary results from the first year of treatment have shown that the acidity of the discharge has been 
reduced by two-thirds (2,500 mg/L to 850 mg/L) and the iron concentration has been reduced by three-
fourths {400 mg/L to 100 mg/L). The transplanted and volunteer wetland vegetation have flourished in the 
lower two-thirds of the wetland during the first growing season. Metal precipitates have accumulated to 
depths of 1 ,5 inches in the upper portion of the wetland. Flow has been reduced by one-fifth by 
evapotranspiration during the summer and early fall. Data from the second growing season are now being 
collected, and increased efficiency of treatment is expected, 
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CONSTRUCTION OF A WETLAND DEMONSTRATION SITE FOR A METAL-MINE DRAINAGE 

Wildeman, T. R. (1), Lauden, L. s. (2), and Howard, E, A. (3). ((1) and (2) Department of Chemistry and 
Geochemistry, Colorado School of Mines, and (3) Department of Environmental Sciences and Engineering 
Ecology, Colorado School of Mines). At the Big Five Tunnel in Idaho Springs, CO, an EPA Superfund Site, a 
model wetlands ecosystem has been built. The project is sponsored by the EPA Region VIII Superfund 
Program and camp, Dresser, and McKee under a contract to the Colorado School of Mines. Three 200 ft2 
pilot plants have been constructed so the fate of all entering chemicals can be established. The 
objective of the project is to determine in one year·whether wetlands can be used as a cost effective 
first step in the treatment of metal-mine drainages. So far the following conclusions have been made: 
1) The design was simple and the construction was straightforward (since all materials used were readily 
and locally available). 2) An area of 200 ft2 was adequate to maintain a complete ecosystem. 
3) Selection of plants from local environments was possible, but transplanting was difficult. Large scale 
transplanting will require a significant investment in labor and equipment. 4) The mechanical portions of 
the·system have operated well through a winter that.was more severe than normal. 5) The chemical and 
bacteriological ·removal of pollutants has been occurring through the winter even though the vegetation was 
planted in September when it had already started to turn dormant. · 
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RESPONSE OF THIOBACILLUS FERROOXIDANS TO ORGANIC COMPOUNDS: LEAKAGE OF CELLULAR MATERIAL AND INHIBITION 
OF GROWTH 

Bhatnagar, M. (1) and Singh, G. (2). ((1) and (2) Centre of Studies in Mining Environment, Indian School 
of Mines, Dhanbad - 826004, India). Chemolithotrophic bacteria, particularly Thiobacillus ferrooxidans, 
accelerate the oxidation of iron sulphide minerals. Materials toxic to these bacteria can be used to 
inhibit bacterial activity and control acid mine drainage (AMD). Iron oxidation by!_. ferrooxidans, and 
growth on Fe2+ iron were inhibited by a variety of organic compounds including sodium benzoate (SBZ), 
sodium lauryl sulphate (SLS), potassium sorbate (PSB), and some organic acids under laboratory conditions. 
Experiments were performed with cultures of AMO-bacteria to determine the threshold concentrations 
required for bacterial inhibition by candidate compounds. Results of this investigation indicated that 
SLS, SBZ, and PSB in the concentration range of 8 to 10 mg/Land organic acids in the concentration range 
of 10-3 M to ,o-2 M, effectively inhibited bacterial growth with an associated decrease in iron oxidation 
of about-70 percent. It is inferred that organic compounds either react with extracellular iron or affect 
the functions associated with the bacterial cytoplasmic membrane. 
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