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We are delineating ground-water capture zones of the primary water-supply wells on Fort Wainwright, Alaska, an army post within the Fairbanks floodplain. The aquifer is composed of the Chena Alluvium’s alternating layers of silt, sand, and gravel, the floodplain’s main subsurface formation. This delineation will aid water-supply managers by identifying the drinking-water source, which helps ensure sustainable pumping operations and outlines areas where protection from contamination is critical. 

The US Army has delineated a capture zone for these wells using a simple method known as calculated fixed radius (CFR). Due to limited data input and underlying assumptions of CFR, the delineation does not accurately represent the capture zone. As part of the state Source Water Assessment Program, ADEC has also performed delineations on Fort Wainwright by applying an analytical solution that combines the uniform flow and Thiem equations. Although more sophisticated than CFR, this technique likewise assumes simple conditions. 
Numerical methods are capable of better simulating complex ground-water flow systems. We are using a Fairbanks sub-regional model created with MODFLOW-2000, which has a particle-tracking program to delineate capture zones. We use the ground-water model to examine factors greatly influencing the size and shape of the zones, such as the hydrogeologic setting and recharge rates. Results show that the model produces a more realistic estimation than either the CFR or analytical method.
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