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Quick review of basics 



Taconite is mined on Minnesotaôs 
Mesabi Range from the Biwabik Iron 
Formation.  

Taconite is a hard, dense rock composed largely of an intimate mixture of quartz 
and magnetite (Fe3O4), plus varying amounts of iron oxides, carbonates, and 

silicates  (Davis, 1964) 

Map source: Oliver Iron Mining Division, United States Steel Corporation 

(Goldich and Marsden, 1956) 



Minnesota Taconite Operations 



Enormous Aggregate 

Potential of Taconite 

Mining Byproducts 



Comparative Statistics: 
U.S. Crushed Stone* and Minnesota TaconiteÀ 

¸ >130,000,000 tons of crude ore mined in 2007 

¸ Similar tonnages of byproduct (rock and fine 
aggregate) are generated annually by 
Minnesota taconite mines 
ÁThis is equivalent to about 1/12th of the United 
Stateôs annual crushed stone production 

United States Minnesota Taconite as a % of

2007 Production Statistics Crushed Stone Crude Taconite US Crushed Stone

Production (metric tons) 1,600,000,000 132,474,649 8.3%

Employment: quarry and mill 81,900 3,724 4.5%

Number of quarries 3,710 6 0.2%

Metric tons per employee 19,536 35,573 182.1%

Average production per quarry/mine 431,267 22,079,108 5119.6%

*USGS 
ÀMinnesota Dept. of Revenue 



BACKGROUND 
 

From January 1, 2006 to June 30, 2010, a 
comprehensive research and demonstration program 

was undertaken by the University of Minnesota 
Duluth Natural Resources Research Institute (NRRI). 

The programôs main objectives were to: 

¸ Assess the suitability of Minnesota Iron Range taconite 

byproduct and co-product materials for road construction 

and repair applications 

¸ Identify new and economically viable uses for these 

materials 

¸ Support demonstration projects inside and outside 

Minnesota 



Final Report Published 

Final Compendium Report to 

the Economic Development 

Administration - 

Research, Development, and 

Marketing of Minnesotaôs Iron 

Range Aggregate Materials for 

Midwest and National 

Transportation Applications 
 

Zanko, L.M., Fosnacht, D.R., and Hauck, S.A 

 

November, 2010 

Technical Report 

NRRI/TSR-2010-01 



Blast Rock: boulder to +6 inch (+15cm) rock created by blasting; used as-is 

Coarse Crushed Rock: -6 inch (-15cm) rock that can be further crushed to specification 

Coarse Tailings: -3/8 inch (-10mm) processing plant byproduct, ready-made fine aggregate equivalent 

¸ Bituminous and Concrete Aggregate 

¸ Select Granular 

¸ Road Base 

¸ Road Sub-base 

¸ Embankment Fill 

¸ Friction Surfacing 

¸ Seal Coat / Slurry Seal 

¸ ñDike-in-a-bagò 

Products and Use Examples 

¸ Bituminous and Concrete Aggregate 

¸ Railroad Ballast 

¸ Road Base 

¸ Armor Stone 

¸ Rip Rap 

¸ Landscaping Stone 
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Much of the aggregate rock will come from low grade 
horizons within the iron formation 

Slide Courtesy of MN DNR from Governorôs Committee on MN Miningôs Future 

NOTE: Simplified Geology 



NRRI geologists 
have identified 
and prioritized 

potential 
aggregate 

horizons across 
the entire Mesabi 

Iron Range 



Cost of taconite rock removal limits 

extent of mining 

If taconite rock has value as aggregate, it could 

reduce stripping costs, making more ore accessible. 

Idealized scenario 



Todayôs focus: 

Value-added uses, products, 

and technologies 

& 

Whatôs next? 



Value-added niche products and technologies 

¸High-quality wear-resistant aggregates for 

friction surfacing systems, upper course of 

composite pavements, and/or thin-lift 

asphalt 

¸ Taconite-based pothole repair and paving 

compounds 

¸Microwave-based pothole and pavement 

repair, and chemical-free deicing 



Formulation of taconite rock usage in highway mix 
designs: asphalt and concrete testing 

Mn/DOT MnROAD 

test facility, 

Albertville, MN 

(left), and 4.75mm 

Stone Matrix 

Asphalt (SMA) 

using taconite fine 

aggregate (right) 

University of 

Minnesota 

Department of Civil 

Engineering, 

Pavement 

Research Institute 

(strength testing of 

asphalt and 

concrete mixes) 
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ñUsing Mesabi Hard Rock as 

coarse aggregate improved all 

mechanical properties of the 

concrete.  While there was very 

little increase in compressive 

strength, no increase at 7-days 

and 1% increase at 28-days, the 

flexural strength was much 

improved with a 12.6% increase at 

28-days.ò  (Rohne, 2009). 

Concrete 

Low temp. fracture toughness (source: Velasquez et al, 2009) 



Historical Recognition of Taconite as Friction Aggregate 

¸A 1976 Federal Highway Administration 
(FWHA) report stated the following about 
taconite: 
ÁñThe serviceability of these taconite overlays has 

been exceptional. It has been found that the use 
of coarse taconite tailings definitely improves the 
skid resistance of pavements in which it is used. 
In the future, taconite tailings may be 
specified as the sole material used for 
surface overlays because of their skid 
resistance qualities.ò 



Friction aggregates start where coarse tailings endé 

Some specialty friction 

products ï when graded, 

dried, and bagged ï can sell in 

the neighborhood of $200 per 

short ton. 

Example: Taconite tailings discharge at Keewatin 

Taconite: June 2011 (photo used with permission 

of United States Steel, Minnesota Ore 

Operations) 


