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Background/Objectives. Coal Combustion Residuals (CCR) ponds and impoundments are 
increasingly requiring large-scale remedial strategies to meet regulatory requirements and 
consent order deadlines. At a large power generation site in the Midwest, horizontal 
groundwater extraction wells were implemented as part of the remedial strategy to provide 
groundwater extraction beneath CCR ponds covering approximately 125 acres. Groundwater 
extraction was required from locations where vertical wells are unable to access the aquifer 
beneath the CCR ponds. Horizontal wells provided the ability to extend hundreds of feet of well 
screen beneath the CCR ponds at desired locations and elevations. 
 
Approach/Activities. Horizontal well design parameters included groundwater modelling to 
establish target well screen locations, screen elevations, and anticipated groundwater extraction 
rates. Additional design considerations included selection of the horizontal well installation 
methods, borehole and horizontal well diameters, well materials (HDPE, PVC versus stainless 
steel), installation stress calculations, screen design, and submersible pump selection. Four 
horizontal groundwater extraction wells were installed with various methods of horizontal 
directional drilling (HDD), ranging in total lengths of 1,420 feet to 1,600 feet, with screen lengths 
of 775 feet to 1,100 feet. HDD installation activities included wireline and gyroscopic navigation 
methods and two horizontal well installation methods: entry-exit installation and blind (single-
ended) installation. The two methods of installation were strategically applied to accommodate 
access limitations for the directional drilling rigs to install the horizontal wells at the target 
locations beneath the CCR ponds. Horizontal wells were installed within the upper surficial 
aquifer in unconsolidated sands at depths ranging from 20 ft below ground surface (bgs) to 50 ft 
bgs. 
 
Results/Lessons Learned. After initial testing, the horizontal groundwater extraction wells were 
brought fully online in 2020. One year of operational data indicate horizontal wells have been 
successful in lowering the groundwater table beneath the CCR ponds. As a result of 
groundwater table reduction, groundwater monitoring has shown significant reduction of CCR 
constituents in groundwater. Based on the positive results at the site, horizontal wells were also 
installed at another portion of the site to support a freshwater flushing/extraction system around 
a 420-acre CCR pond. Horizontal injection wells will be pilot tested in Fall 2021. 


