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Abstract:
The Fire Road coal mine in central New Brunswick operated from 1982 to 1986, producing approximately 50,000 tons per year. The mine ceased production due to the generation of acid mine drainage caused by oxidation of pyrite abundant in the overlying sandstone and conglomerate waste rock. New Brunswick Power has been treating the Fire Road site with a hydrated lime treatment to elevate the pH and reduce concentrations of dissolved metals. The site has slowly increased pH naturally but contains few regions of anomalously high acidity. The authors were tasked with evaluating options for spot-treatment of those regions. Through geochemical methods an in-situ passive treatment method was developed to treat the ground of anomalous pH. Using new evaluation techniques and a bench scale experiment the team conceptualized the hydrogeology of the site, water/soil interactions, and developed an experimental approach to evaluate a locally sourced organic treatment of seafood compost. In the bench scale testing, implementing a surface cover of seafood compost reduced the total dissolved solids by two orders of magnitude and increased pH of the groundwater. The application was simulated to be applied through natural vertical infiltration, where rainwater would infiltrate through the compost cover and into the problematic soil. An economic analysis was then conducted to determine the one-time cost of an application to 3 separate treatment areas delineated by geophysical apparent conductivity mapping. Through a review of historical data, collection of new data from emerging technologies, and a focus on “outside the box” thinking, a promising new reclamation option has been hypothesized. 
