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Abstract 
The Great Falls Coal Field was the leading coal producing area in Montana from the 1880s to 
the early 1900s. Extensive underground coal mines were developed in the hillsides surrounding 
the community of Sand Coulee. During its most active period, 1889-1898, the Sand Coulee 
Mine was responsible for over 50 percent of the 7 million tons of coal mined in Cascade County, 
which produced over 55 percent of Montana’s coal output. The coal contained sulfur in the form 
of iron-pyrite nodules. The coal seam dipped toward the northwest, and the coal mines were 
developed so that coal was mined up dip, which made the mines self-draining. Acid mine 
drainage (AMD) discharge from the mines has continued for over 100 years. The principle 
reasons for lack of AMD mitigation include the high cost of treating the AMD using conventional 
water treatment (active) technologies, and the technical infeasibility of treating the water using 
low intensity (passive) technologies. 
 
In 2013, Montana DEQ-AML and HydroSolutions began an evaluation of the feasibility of both 
horizontal and vertical gravity drainage wells to reduce drainage from the Kootenai aquifer 
overlying the abandoned underground coal mines in order to mitigate AMD. The concept 
underlying this project is to intercept uncontaminated groundwater and reduce the leakage into 
the historic mine workings. Several models were completed to evaluate the effectiveness of 
drainage wells and concluded that both wells are technically feasible and have the potential to 
reduce the amount of AMD produced by the Sand Coulee abandoned mines. 
 
In 2017, mine discharge flow monitoring stations and monitoring wells were installed at four 
abandoned coal mines with AMD discharges. Discharges from four flow monitoring locations 
ranged from a low of approximately 2 gallons per minute (gpm) to a high of 60 gpm. Surface 
water pH ranged from 1.63 to 3.63 and total dissolved solids ranged from 3,340 to 13,000 
milligrams per liter (mg/L). Four monitoring wells were installed at selected locations to collect 
water level, depth to coal, and hydrogeologic properties for use in characterizing the 
hydrogeology. The wells were completed in the basal Kootenai sandstone located immediately 
above the Morrison Formation, the host rock for the targeted coal seam. Wells were completed 
at depths of 85 feet and 86 feet below ground surface (bgs) along Sand Coulee to 242 and 247 
feet bgs on the upper bench. Analytical results indicate relatively good quality groundwater in 
the basal Kootenai sands where pH is slightly alkaline at 7.3 to 8.2. Two 24-hour aquifer tests 
were completed for the purpose of estimating the hydrogeologic properties to further evaluate 
the potential effectiveness of both horizontal and vertical wells. Transmissivity estimates ranged 
from 381 to 417 feet2/day for pumping well MW-102K and 6 to 39 feet2/day for pumping well 
MW-103K. 
 
This hydrogeologic investigation, which included adit discharge monitoring, monitoring well 
installations, aquifer testing, and water quality evaluation, has confirmed that gravity drainage 
wells are a feasible method of AMD source control in the Sand Coulee area. Based on the 
results of the work to date, proposed locations for both horizontal and vertical drainage wells 
were identified. Installation of pilot test wells to evaluate the selected drainage well locations is 
planned for 2018.  


