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The Molycorp tailings facility is located west of Questa, nine miles west of the Questa mine and mill.  Ore is mined underground then crushed and processed using froth flotation at the mill.  The tailings, which are the remaining material after the molybdenum ore is separated, are transported to the tailings facility as a slurry with 38% solids via two 14-inch diameter rubber lined pipelines.  The mill process adds lime among other reagents. The tailings that are transported typically range in pH from 7 to 9.  The tailings are impounded in two deep arroyos behind earthen-filled dams that cover an area of approximately 640 acres (Wels et al., 2000).  


The tailings facility and the nine-mile pipeline were built in 1965 following the development of the open-pit mine.  Since 1965, approximately 100 million tons of tailings have been placed in the tailings ponds.  The eastern portion of the tailing facility is constructed on recent alluvial sediments, whereas the western portion of the facility is constructed over alluvial sediments and rhyodacite volcanic rocks of Guadalupe Mountain.  The permeability of the underlying rocks and unconsolidated alluvial sediments varies from high to low (Wels, et al. 2002).


The tailings facility is currently operated so only relatively small cells (approximately 100 acres) of tailings are exposed at one time.  As areas are no longer needed for current operations, interim reclamation occurs.  Areas not in current use are covered with soil, an alluvial-gravel material borrowed from the area.  Approximately 9 to 12 inches of cover are placed on the tailings and reseeded for interim reclamation.  These areas can and will be re-used for future tailings deposition.  


About two-thirds of the tailings can be considered coarse tailings, which are defined as less than 50% fines.  Fines are silt and clay sized particles smaller than 0.075 mm.  Fine tailings (silt size, less than 30% clay) comprise less than 12% of the tailings (Wels et al. 2000).  Mineralogically, the tailings consist predominantly of quartz, plagioclase, feldspar, potassium feldspar, and biotite with lesser amounts of chlorite, amphibole, calcite, and sulfide minerals (minor pyrite and molybdenite with trace amounts of chalcopyrite, galena, and pyrrotite).  Despite a concentration of 0.5 to 1.5% pyrite in the tailings, no acid rock drainage has been detected (Wels et al., 2002).  Paste pH of tailings samples typically ranges from 7.0 to 8.0 and acid buffering minerals such as calcite occur in the tailings.  Seepage from below Dam No. 1A in places exceeds New Mexico Water Quality Control Commission (WQCC) ground water standards for sulfate, manganese, molybdenum, TDS and occasionally fluoride.  This water is collected through extraction wells and seepage barriers and discharged under the USEPA National Pollutant Discharge Elimination Permit (NPDES) and is regulated under a New Mexico Environment Department (NMED) ground water discharge permit. 


Final closure of the tailings facility under the current permits will include dry closure, with a cover of up to three feet of alluvial material placed over the tailings.  The purpose of the cover is to prevent erosion, provide a growth media for vegetation, and provide a store and release cover to reduce water infiltration through the tailings (Robertson Geoconsultants Inc., 2000; Wels et al., 2001).  A store and release cover is designed to store water during wetter periods, but allows the release of water by evapotranspiration during drier periods.  Store and release covers have been proven effective for semi-arid and arid climates.  


The vegetation in the region is dominated by big sagebrush, chamisa (rubber rabbitbrush) western wheatgrass, and blue grama.  Associations in the lower elevations include big sagebrush/western wheatgrass, pinon-juniper and sagebrush.  At higher elevations Ponderosa pine begins to occur (Molycorp, 2000).  

Lysimeter test plots have been constructed to measure infiltration through cover and tailings, both in-situ and reconstructed in the lysimeters.  Concurrent monitoring of climatic conditions at the site will allow development of a soil-atmosphere model, which will allow prediction of net infiltration (Wels et al., 2001).  At the end of these studies, a comprehensive cover evaluation will allow determination of the cover thickness required for final reclamation and closure at the site.
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