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The Boundary Waters Canoe Area (BWCA) is a desig-

nated wilderness area situated in  Minnesota’s Supe-

rior National Forest, just south of the Canadian bor-

der. As a wilderness area, most forms of development

--including mining--are prohibited. However, this area 

is rich in resources, especially in copper and iron ore. 

In 2009, the PolyMet Mining Corporation applied for 

a permit to mine for copper at an old mine near the 

BWCA. This proposal is still being debated by the 

Minnesota Legislature, and being fought by various 

wilderness protection groups. 

Mining waste products, including water, are normally 

put into specially engineered basins, called tailings, 

which are designed to hold this waste for an indefinite time period. This project is focusing 

on risks posed by tailings basins created by the PolyMet Mining Corporation during its 

copper sulfide mining operations in Hoyt Lakes, Minnesota and its potential effects on the 

hydrography of the nearby Boundary Waters Canoe Area.  

Generally, the primary way estimate surface water flow is to simply analyze elevation, 

since water will flow downhill. This is useful for tracking pollution, as one can make suita-

ble estimates for the direction that pollutants will take. If a tailing is placed at a topo-

graphic high, then there is more risk of spilling pollutants into a crucial water body. Addi-

tionally, lakes and rivers are found at a local minimum elevation, meaning that if a tailing 

breaks, its pollutants are likely to spill downslope and into water bodies. 

This analysis wias done by creating watersheds. In order to create these watersheds, ob-

tain the Digital Elevation Models (DEM) of relevant data surrounding the mine site. In or-

der to join them, mosaic the adjacent rasters, which should create one seamless file for all 

of the DEM data. Then, identify the area of interest and clip all relevant files to those pa-

rameters using the polygon tool. 

There are tools that must be used in a specific    

sequence to prepare the data for watershed 

analysis. They are outlined in the flow chart op-

posite, and include these raster tools: 

 Flow Direction—determines direction of flow 

in each location on DEM 

 Sink - determines small depressions on the 

land surface 

 Fill - fills in depressions found from running 

the Sink raster tool 

 Flow Direction - Creates a new flow direction 

map with the sinks “filled”  

 Flow Accumulation - determines where water 

flow is the heaviest 

 

Once obtaining the flow accumulation layer, the  areas of heaviest flow can be used to 

outline watersheds. Identified a point of interest at heaviest flow areas near the border of 

the Boundary Waters. Then, using ArcCatalog and the editing toolbar, new point shape-

files were created for each point of interest. The Watershed Raster tool was used to find 

the relevant watershed for each point. This was repeated until a sufficient amount of wa-

tersheds had been plotted. 

Results  

Based on the watershed data created in this project, it would appear that, provided tail-

ings basins are constructed correctly, mining should not affect the surface water of the 

Boundary Waters. This result is promising, but there is more research that can be done. 

This project focused only on surface water data, and there are many more sensitive areas 

that may be at risk if mining were to occur in the area. To be confident that this mining 

waste will not pose a risk to the hydrography of the BWCA and Superior National Forest, 

one would need to analyze other key environmental factors, such as soil permeability, 

surficial geology, and groundwater flow. All would be needed to be taken into account 

when determining the potential risk that mining would pose in this area.  

Picture 1. PolyMet mine proposed tailings basin. 

Map 1. Location of mine and analyzed 

area in Minnesota.  

Minnesota 

Figure 1. Flow chart: How to plot a watershed 

using Raster tools. 

Map 2. Location of PolyMet mine and tailings basin in relation to BWCA. 

In order to prove that tailings storage will pose a risk to the surface water in the BWCA, 

there should be a watershed connecting the tailings basin to a pour point near the BWCA 

border. If these are connected, this means that the mining waste and tailings basins will 

pose a direct, quantifiable risk to surface water in the BWCA.  

Conclusion 
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Picture 2. Proposed site of PolyMet mine. 

Map 3. Plotted Watersheds in relation to BWCA and PolyMet mine. 

As shown on this map, all relevant watersheds along the borders of the Boundary Waters 

have a pour point that flows out of the wilderness area. This means that this mine is far 

downstream of any at-risk watersheds, and therefore is out of range of any significant wil-

derness areas.  Based on this analysis, mining should pose little to no risk to the surface 

water of the BWCA.  


