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Power generation and water consumption are inextricably linked.  We are already seeing power plant siting restrictions due to water supplies.  The United States Department of Energy/National Energy Technology Laboratory recognized the linkage between water and future power development and initiated a research program to seek out unconventional water supplies.  This allowed researchers at West Virginia University to evaluate the technical and economic feasibility of using water from abandoned underground coal mines to supply cooling water to power plants. 
Environmental regulations (CWA sec 316(b)) substantially limit the use of once-through cooling due to the thermal load that on the receiving surface water.  This led to the widespread use of cooling towers.  Their evaporative loss, however, accounts for most of the consumptive water use in the power industry.  Thus, a typical 600 MW station will use about 8,100 gpm (18 cfs).  The resulting, cumulative withdrawals are enough that state agencies discourage new power plants from relying exclusively on even large rivers such as the Monongahela for their water needs.

The use of mine water for power plant cooling would reduce demands on surface water.  Mine pool water remains at 55 deg. F all year, increasing its thermal efficiency.  It would require treatment, however.  Treatment cost was included in the analysis and weighed against the cost of acquiring surface water.  The Pittsburgh Coal Basin in western Pennsylvania and northern West Virginia has been mined since 1820.  About 30% has been mined.  It is remarkably continuous in extent and thickness.  It is about 6 ft. thick.  Our goal was to demonstrate whether this coal basin could support large (>600 MW) generating facilities
Of an estimated 1000+ once-active mines in the basin, only 11 are currently active.  After closure, these mines flood and discharge polluted water unless treated.  Combined, they have formed a series of interconnected mined out blocks of 5 to 30 square miles separated by unmined coal barriers of 25->400 feet thickness.  Most of these mines flood within 10 years, and thus a new “equilibrium state” will be attained by about 2015 and up to 95,000  gpm (212 cfs) of mine discharge – both treated and untreated – will be produced.  This is a very significant volume of water and the flooded Pittsburgh Seam coal mines will become the largest spatially-continuous high-yield aquifer in the Northern Appalachian region exclusive of the Great Valley karst aquifers.  Our study found that combined capital and operating costs of accessing this resource are competitive with conventional river withdrawals. 
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