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During the summers of 2003 and 2004 the USFS geologists and hydrologists and contractors form DOWL 

Engineering worked to assess the karst and cave resources adjacent to the the proposed road corridor for the 

upgrade of the existing Forest Roads 20 and 15. The purpose of the study was to collect information on the karst 

vulnerability, karst groundwater hydrology, determine the karst system watersheds and define potential impacts of 

the proposed construction on karst and cave resources and the fish streams the karst springs feed.  Findings from 

the study will be incorporated into the design alternatives for the proposed re-alignment.

Figure 1. Southeast Alaska has over 869 square miles of known karst. Karst 

is a geomorphic word describing the resultant topography from the chemical 

dissolution of carbonate bedrock. Karst characterization includes grikes, 

caves, insurgence and resurgence streams, and extensive areas where runoff 

does not exist on the land surface. Instead these waters infiltrate into the 

subsurface environment and may re-appear many miles away. 

Figure 2. The first step in conducting a successful tracer dye study when you 

have no knowledge of the karst groundwater flow paths is to identify all springs 

which issue from the systems.  This included completion of an accurate 

geologic map, walking all contacts, and shorelines, both fresh and salt water.  

Over 90 sampling sites were identified.  Background water samples and data 

were taken at each of these sites. Green dots depict sampling sites.

Figure 3.  In 2003. Tracer dies were injected at the sites depicted here by the red 

dots.  These were selected for their proximity to the proposed project.

Figure 4. The tracer dye studies completed in 2003 are shown in orange. These 

results began to illustrate the complexity of the karst groundwater system.

Figure 5. In 2004 additional tie injection points were selected in hopes of further 

defining the karst system watershed boundaries, these sites are shown as yellow 

dots.  Based on experiences of 2003, not all sampling sites were used.

Figure 6. Tracer dye studies from 2004 are shown in blue.  The complexity of the 

karst groundwater systems and watersheds were further defined. These traces 

were conducted during periods of high flow to show maximum connection.
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The results of these dye studies show that the karst groundwater systems are complex.  During different precipitation intensities, the systems 

share various flow paths. Hydrologic head overrides topography and geologic structure. The systems are distributary, sometimes to many 

springs over a large geographic area, moving waters rapidly from recharge areas to springs, traveling over 1.5 miles in 24 hours.
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