
WETLANDS AND MINE DRAINAGE - AN ECOTECHNOLOGY APPROACH 

Mitsch, W. J. (1), Fennessy, M. S. (2), Cardamone M.A. (3), and Palmieri, D. (4). ((1) Professor, School 
of Natural Resources, The Ohio State University, Columbus, OH 43221, (2) Graduate Assistant, School of 
Natural Resources, The Ohio State University, Columbus, OH 43221, (3) Assistant Director, Wetlands 
Research Inc., 53 West Jackson, Chicago, IL 60604, and (4) Graduate Assistant, School of Natural 
Resources, The Ohio State University, Columbus, OH 4322l. Ecotechnology and ecological engineering mean 
the purposeful matching and design of solar-powered ecosystems for benefit of both humans and nature. The 
control of acid mine drainage offers significant opportunities to explore the principles of ecotechnology. 
A general framework of the use of natural ecosystems for the 11 treatment" of water is presented, based on 
several years of wetland rese_arch in Kentucky and Ohio, followed by specifics of a case study in eastern 
Ohio. The case study involves a constructed, 0.25-ha wetland, organized into three cells of Typha 
latifolia, which is being used as an alternative control for acid mine drainage. Changing water quality 
and vegetation characteristics have provided a measure of the effectiveness of the wetland in removing 
dissolved iron from the mtne effluent. Total reduction .of iron from the mine water has averaged, 57% 
within the system, with the largest proportion (21.3%) of the iron removal occurring in the third and 
final wetland cell, where vegetation density is greatest. The rate of iron removal is lower in the first 
two wetland cells, where vegetation density is also lower. Distribution of vegetation appears to be 
independent of distance from the mine effluent; it is controlled by the depth of standing water in the 
wetland, Growth (height and number of leaf blades) does not appear to be significantly affected by the 
mine water. If ecotechnology is to be successful in helping to control acid mine drainage, then design 
parameters and empirical models must be developed for the use of wetland ecosystems, 
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PEAT BLANKET TO LOCK ACID MINE SPOILS IN A SELF-SUSTAINING ECOSYSTEM 

Brown, A. (1), Mathur, s. P. (2), and Kushner, D. J, (3). ((1) Graduate Student, Department of Biology, 
University of Ottawa, Ont.i Canada, (2) Research Associate, Land Resources Research Centre, Agriculture 
Canada, Ottawa, and (3) Professor, Department of Biology, University of Ottawa, Ont., Canada). Acid 
leaching from pyritic mine tailings is due to microbial oxidation of iron sulphides which provides the 
energy source for the organisms. This conversion of sulphur to sulphate, and ferrous to ferric iron, is 
very inefficient and so requires a good supply of oxygen. Exclusion of oxygen from the tailings thus 
prevents acid leaching. It is proposed that covering mine spoil$ with a peat blanket will actively 
prevent access of oxygen, as waterlogged peatlands are a reducing environment where organic matter 
accumulates as aerobic microbial decomposition is inhibited, In this anaerobic environment, a consortium 
of microorganisms reduce the plant cellulose to methane and carbon dioxide. Initial experiments are 
reported here to establish in the range and distribution of methane in natural bogs and the conditions 
necessary for the cultivation of methanogenic bacteria. An array has been set up in Mer Bleue near 
Ottawa, where the methane was sampled from three depths over an area of 24 m2 The amount of methane 
obtained from one station varied from 14 µmoles to 10 mmoles, with a total accumulation from all stations 
of over 130 mmoles. Laboratory incubations appear to show that the methane measured in the field occurs 
where it is produced. It is postulated that the pore spaces of the peat are plugged by insoluble methane 
which limits movement of oxygen, water, or methane itself to provide an impermeable cover. 
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WETLAND/RIPARIAN RECONSTRUCTION FOLLOWING SURFACE MINING: PART III. RECOMMENDATIONS ON CHANNEL 
MORPHOLOGY TO SUPPORT A WET MEADOW 

Behling, R. E. (Professor, oepartment of Geology and Geography, West Virginia University, 
Morgantown, WV). Recommendations were formulated for reconstruction work on a 14-ha wetland/stream 
system, 927 m above sea level which is being exposed through surface mining along Pendleton Creek, Tucker 
county wv. This wet meadow is one of the numerous wetlands in the open-fold region of the Appalachian 
Platea~s in.West Virginia and Maryland. The Pendleton Creek drainage basin is approximately 2.4 km wide, 
and the valley floor is 190 m wide. Fine-grained alluvium mantles the colluvium and bedrock to a depth 
of 2-3 m and f9rms the substrate for the natural wetland in the valley, The natural course of Pendleton 
creek was a meandering channel, 4-5 m wide and 1 .0-1.5 m deep. The gradient of the Pendleto~ Creek valley 
floor is less than 1 degree where the wet meadow exists. Sinuosity of the channel as determined from 
aerial photographs was 1.6. Bankfull width and depth measured in several locations between meander bends 
averaged 4,7 m and 1.4 m, respectively. Channel walls were nearly vertical with a curve at the base of 
the channel, creating a slightly concave floor. The natural channel is grass-lined. It is suggested 
that a grass-lined, meandering channel (sinuousity about 1,5), with rip-:ap at the concave (outer) bank at 
meander bends would offer the greatest promise for all possible flow regimes of Pendleton Creek. The 
land adjacent to the channel could be returned to a wetland (a wet meadow would replicate natural . 
conditions) and out-of-bank flow would be encouraged. A trapezoid cross-section for the channel of side 
slope 1,5:1; bottom width 3,0 m; depth 1.0 m would reflect bankfull conditions similar to those existent 
under natural conditions. 
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