
CASE STUDY: THE DUNKA MINE SITE 
 

(Excerpted from a U.S. EPA Technical Resource Document, available in its entirety at 
http://www.epa.gov/epaoswer/other/mining/techdocs/iron.pdf.) 

 
     The Dunka site is located approximately 20 miles northeast of the main Hoyt Lakes facility. The site sits on private, 
State, Bureau of Land Management, and U.S. Forest Service lands; LTV SMCo. Holds surface and mineral leases for the 
area. The Dunka pit is part of the easternmost extension of the Biwabik iron formation and is one of the smaller pits on the 
Mesabi Range at 3 miles in length. Although additional material may be removed from the pit for beneficiation, current 
plans call for no exploration activity at the site or enlargement of the pit. 
 

Environmental Setting and Operations 
 
     What makes the site unique is the presence of the sulfur containing Duluth Complex and Virginia Formation hornfels 
material in this location. The taconite ore at the Dunka site contacts Duluth Complex Material (DCM), a mafic intrusive 
rock unit, which contains zones of low grade copper-nickel sulfide mineralization and iron sulfide (mainly pyrrhotite). 
     Duluth Complex Material must be removed to reach portions of the taconite ore deposit. LTV SMCo. began removing 
this material from the pit and stockpiling it in the 1960s. LTV SMCo. has removed and stockpiled approximately 50 
million tons of Duluth Complex material which cover 320 acres.  
 

     The pit is divided into two 
sections (north and south). Mine 
water from the north section of the 
pit is currently pumped into the 
southern section where it is 
discharged, after settling, 
(untreated) to the Dunka river. 
The discharge is addressed by 
LTV SMCo.'s NPDES permit. 
Copper and nickel concentrations 
as high as 1.7 and 40 mg/L, 
respectively, have been observed 
in seepage/runoff from Duluth 
Complex waste rock stockpiles at 
the site. Toxicity testing of the 
leachate showed that copper and 
nickel concentrations exceeded the 
48-hour lethal concentration 
(LC50) for Daphnia pulicaria; 
nickel concentrations also 
exceeded the 96-hour LC50 for 
fathead minnow. Concentrations 
of calcium, magnesium, and 
sulfate in the stockpile drainage 
were also elevated (MDNR, 
1990). According to LTV SMCo., 
there is some question whether the 
metals were the toxic agent. 
 

Mitigation 
 
     The State and LTV SMCo. are 
currently working to develop 
technologies to mitigate leachate 
generation and release of trace 
metals associated with stockpile 
drainage. The technologies 
currently being tested and 
employed include pile 
capping/channeling to limit 
infiltration, active treatment 
utilizing wetland treatment to 
remove metals, and neutralization 
of runoff to increase pH and 
removal  of metals. The ultimate 
goal is a passive treatment system 
that will require little or no 
maintenance. 
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