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INTRODUCTION 
 
Coarse taconite tailings and crushed taconite rock (Mesabi Hard Rock™) have been a staple of 
the road construction industry on Minnesota’s Mesabi Iron Range for over four decades.  
Comparable to trap rock in quality, taconite aggregates have proven to be strong and durable 
when used as subgrade and base material and in bituminous pavements.  The superior hardness 
and durability of these materials make them a viable candidate for exporting to the Twin Cities 
metro and out-state areas and to surrounding states as stand alone aggregate or for blending with 
local aggregates to produce more competent pavements.  Documenting how and where taconite 
byproducts have been used in Minnesota, along with related test and longevity data, will provide 
the potential end user a basis for selecting these materials over another aggregate source.  
 
 
OVERVIEW 
 
Highway projects in northeastern Minnesota commonly utilize taconite byproducts (Mesabi Hard 
Rock™) as construction aggregates.  Many segments of Trunk Highway (TH) 53-US from the 
Cotton area to north of the city of Virginia, Minnesota, are paved or overlain with bituminous 
mixes containing taconite byproducts, as is TH 61-MN heading from Duluth up the North Shore 
of Lake Superior to Silver Bay and TH 169-US from Virginia to Chisholm.  These, along with 
other Minnesota state highways in the region, may also lie on a base of coarse taconite tailings or 
incorporate taconite tailings as filter rock in edge drains.  In Mesabi Range cities such as 
Virginia, taconite byproducts are used in nearly every city street for drainage, fill, subgrade, 
base, bituminous non-wear and wear courses, and bituminous overlays. 
 
In large metropolitan areas of the upper Midwest, i.e., Minneapolis, St. Paul, Chicago, etc., 
increased consumption and projected shortages of aggregates and / or competent aggregates have 
generated an interest in exporting taconite byproducts (Mesabi Hard Rock™) for use as 
construction aggregates. To prove the quality and value of Mesabi Hard Rock™, it is important 
to document how taconite byproducts have been used in Minnesota’s roads over the past forty-
plus years, and demonstrate how well they have withstood the test of time.  
 
From the Minnesota Department of Transportation (Mn/DOT) to the highway departments of St. 
Louis, Lake, and Itasca counties to the Public Works departments of local municipalities such as 
Virginia, Hibbing, and Grand Rapids, taconite byproduct usage in road construction has been 
widespread and well documented.  Archived and current records contain project data that include 
byproduct type, application, location, and test results.  Pulling this historical data together into 
database format gives the potential user the means for evaluating the viability of using taconite 
byproducts in comparable projects. 
 
Identification of existing roadways and structures that incorporated taconite byproducts into their 
composition provides the opportunity for conducting field observations and locating historical 
source material from which to draw test cores.  Evaluation of such cores will determine how 
these materials behave over time, as some structures have been in place for over forty years.  
Relating structural performance to physical test data, as collected from archived records, will 
enable prediction of future performance, and yield a historical base on which to proffer these 
materials as suitable aggregate materials for out-state and out of state areas. 
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PROJECT OBJECTIVE 
 
The objective of this project is to identify, capture, and preserve – in database format – historical 
data relative to the testing and project usage of Mesabi Range taconite byproducts as 
construction aggregates.  These data, obtained via compilation of construction records and 
recollections from personal interviews, can be used to identify existing structures and projects for 
performance evaluation by observation, coring, and further testing. 
 
The physical evidence so obtained will give a measure of the taconite byproducts’ abilities to 
withstand the effects of time, Minnesota weather, and traffic conditions.  Analysis of the 
condition and age of the roads will provide the basis for comparison to similar-aged roads in the 
area that were constructed with non-taconite aggregates.  The production of a database of 
historical use, analytical properties, and measured performance of taconite byproducts as 
aggregate will provide a basis of comparison for state, county, and private sector engineers 
looking to optimize the integrity and endurance of the roadways. 
 
 
BACKGROUND 
 
Taconite mining began on the Mesabi Iron Range in the 1950s.  Since those early days, 
prodigious amounts of waste or byproducts have been generated in the processes leading to the 
production of taconite pellets.  Today, with six taconite plants in operation, millions of tons of 
byproducts are produced annually.  Among those byproducts usable to the construction industry 
are blast rock, cobber rejects (non- or weakly-magnetic crushed material that remains following a 
magnetic separation process), and coarse taconite tailings.  Blast rock is suitable for crushing to 
spec, i.e., ballast, coarse aggregate, Class 5, etc.  
 
By 1962, the Minnesota Highway Department was using taconite tailings from Reserve Mining 
in bituminous pavement on TH 61-MN in the Split Rock area.  The tailings were also used as 
base material in the highway.  Reserve Mining provided tailings at no cost to the citizens of 
Silver Bay, driving loaded haul trucks into the city where they were dumped.  The tailings could 
be mixed with cement to create driveways and slabs.  The city itself made use of the tailings 
during its second phase of street construction (Goodman, A., pers. comm., 2006).  Construction 
of the TH 53-US Virginia beltline, built on swamp around the city in the late 1960s, utilized 
large amounts of coarse taconite tailings as fill, to a depth of as much as 30 feet on the north end 
of the project. 
 
In the 1970s, coarse taconite tailings found their way into bituminous overlay mixes.  For 
example, the 2361 overlay mix was developed using 100 % coarse taconite tailings.  Skid tests 
showed that the tailings mix provided superior skid resistance in addition to durability.  By the 
mid 1970s, use of taconite tailings in bituminous overlays had spread beyond the Mesabi Range 
to the Minneapolis metropolitan area and cities such as Albert Lea, Willmar and Moorhead.  
Overlays of taconite tailings laid down in the 1970s are still holding up today in locations 
ranging from Grand Rapids in northern Minnesota to Moorhead in the west and Willmar in the 
south. 
 
By the 1990s, major road construction contractors from the Mesabi Range to the city of Duluth 
were using taconite tailings for fill, base, and subgrade, and incorporating them, to some degree, 
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into nearly 100 % of their bituminous mixes, including Superpave mixes.  Coarse tailings 
provide excellent control of volumetric properties in bituminous mix designs, particularly with 
regard to void space (Gustafson, D., pers. comm., 2006).   
 
In addition to coarse taconite tailings, crushed blast rock and ballast rejects are commonly used 
as Class 5 and Class 6 on the Mesabi Range.  The city of Virginia used crushed taconite rock as 
base beneath concrete pavement in the reconstruction of 2nd Avenue, a turn-back project done in 
2003.  Crushed taconite rock was used as Class 5 base beneath bituminous in the reconstruction 
of 9th Avenue in Virginia in 2003 (coarse taconite tailings were used as Class 3 below).  
Similarly, reconstruction of 6th Avenue in Virginia in 2006 utilized crushed taconite rock as base 
(see Photos 1 and 2 below). 
 

  
Photo 1:  Coarse Crushed Taconite Rock – 

Uncompacted 
6th Ave., Virginia, Minnesota 

Photo 2:  Coarse Crushed Taconite Rock – 
Compacted 

6th Ave., Virginia, Minnesota 
 

 3



Construction of the TH 53-US / TH 169-US interchange north of Virginia, Minnesota, in 2004 
and 2005 involved the largest use of taconite byproducts in recent years.  This project consumed 
1.82 million tons of coarse taconite tailings as embankment, base, and fill (see Photo 3 below). 
 

 
Photo 3:  Placement of taconite tailings for construction of embankment on the TH 53-US / TH 169-US 
interchange project north of Virginia, Minnesota (2004). 
 
 
PROJECT APPROACH 
 
Initial Contacts 
 
Over the past forty years, the availability and low cost of taconite byproducts, particularly coarse 
taconite tailings (often provided gratis to municipalities), made their use ubiquitous in areas 
along the Mesabi Range that were in close proximity to a taconite operation.  Thus, both public 
and private entities have had experience in handling and placing these materials. 
 
To draw on this experience, a contact list of state (Minnesota Department of Transportation – 
Mn/DOT), county (St. Louis, Lake, and Itasca), and municipal personnel, along with contractor, 
trade organization, engineering firm and testing company personnel, was developed.  A letter 
briefly describing the project and the type of information being sought was initially sent to 50 
individuals as represented above.  Follow-up phone interviews generated a list of additional 
individuals to contact, resulting in 13 more letters being sent for a total of 63.  Over 100 
telephone interviews were conducted. 
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Response to the request for information resulted, via phone interviews, in over 150 anecdotal 
references to general and specific taconite byproduct usage.  Specific information requested 
included site (particular stretch of roadway, etc.), type of byproduct, amount used, date, 
application, and material source.  Phone conversations have been documented in Word, while the 
usages have been entered into an Excel spreadsheet. 
 
An NRRI-sponsored meeting was held on May 2, 2006, at the Mn/DOT District 1 Duluth office, 
attended by 11 retired and current highway engineers from Mn/DOT, St. Louis County, and Lake 
County, and two bituminous mix design specialists from Northland Bituminous and Ulland Bros.  
The purpose of the meeting was to brainstorm early, as well as current, use locations.  Also 
discussed were the handling and placement of coarse taconite tailings, contractor issues, and the 
positive and negative aspects of coarse taconite tailings use. 
 
 
Data Acquisition 
 
A retired Mn/DOT District 1 – Virginia employee with forty years of bituminous experience was 
contracted to search archived project files stored at the Virginia Mn/DOT office for taconite 
byproduct usage.  Actual project plans and related test data have been pulled from project files 
dating from 1975 to 1994, to date.  Documents from 1975 through 1983 have been scanned into 
*.PDF files and their contents entered into a spreadsheet.  The remaining documents await 
scanning and data entry.  Additional test data have been received from the Mn/DOT Virginia 
Office on more recent projects (1999 to 2005). 
 
State highway project data have also been provided by Mn/DOT’s Office of Materials in 
Maplewood, Minnesota.  These data were provided in digital spreadsheet format and include 
byproduct type, use location, test results, tonnages used, and costs.  To date, over 100 actual 
occurrences of taconite by-product use in road construction have been entered. 
 
 
PROJECT FINDINGS TO DATE 
 
Road Construction 
 
The figures on the following pages summarize in graphic form how taconite byproducts (Mesabi 
Hard Rock™) have been used in road construction.  It should be noted that the figures reflect 
data compiled up to October, 2006.  A final project database will be made available by year’s 
end.  
 
Figure 1 breaks down Mesabi Hard Rock™ into three categories based on processing and loosely 
on product size.  The three categories are:  blast rock, crushed rock, and tailings.  Blast rock is 
material obtaining from the initial drilling and blasting of the in-place taconite bedrock.  No 
further processing has been done.  As such, blast rock can be very large in size.  Crushed rock is 
generally 6-inch minus in size, and produced to a desired specification.  Tailings are the result of 
further crushing and magnetic separation in the taconite pellet production process.  They are 3/8-
inch minus in size. 
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Specific uses, including drainage, fill, other, bituminous pavement, concrete pavement, and 
pavement-other, are shown for each category.  Category type “Not Specified” denotes cases 
where information was received anecdotally that taconite was used for a given purpose, but the 
type of byproduct used was not specifically known.  Most of the “Not Specified” occurrences 
would likely be taconite tailings.  However, these cases should be cleared up when confirming 
project data are obtained and finalized. 
 

Mesabi Hard Rock TM Product Categories & General Applications
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Figure 1.  Mesabi Hard Rock™ Product Categories & General Applications. 
 
Taconite tailings are further subdivided in Figure 2 into coarser and finer sizes.  Coarse tailings 
are equivalent to fine aggregate, and are typically 100 % – 3/8-inch and 90 % + 200-mesh in 
size, while fine tailings are typically 90 % - 200 mesh in size.  The two fractions of tailings from 
Reserve Mining are separated out as they do not, in general, correspond directly in size to those 
of the other taconite operations.  Coarse tailings are the most frequently used tailing product, 
primarily as fill material and as a component of bituminous pavements. 
 
Figure 3 (Minnesota Miles of Mesabi Hard Rock™ Road Use) highlights stretches of road 
(visible at map scale) where taconite byproducts have been used in one or more of the following 
applications:  bituminous pavement, concrete pavement, fill, and drainage.  The inset graph 
correlates the extent of use of each application to project miles.  As indicated by the inset graph, 
the most extensive use of taconite byproducts has occurred in bituminous pavements.  This graph 
denotes solely the capacity in which the byproducts were used.  There is no correlation made to 
the volume of material used.  Taconite byproducts may make up as little as 10% of the 
bituminous pavement. 
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Mesabi Hard Rock TM Products & Application
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Figure 2.  Mesabi Hard Rock™:  Tailings Applications. 
 
The box below the inset graph in Figure 3 provides a further breakdown of the fill application 
into specific components:  base, sub-base, sub-base/subgrade, subgrade, and other.  Extent of use 
for each component is listed in terms of project miles, indicating that taconite byproduct use for 
base and sub-base is comparable according to the data acquired to date.  Again, no correlation is 
made to the volume of material used.  While base and sub-base predominate in this breakdown, 
subgrade may actually consume more material as poor, swampy soils in the region are mucked 
out and replaced with coarse taconite tailings. 
 
Data acquired and entered from construction documents have resulted in 157 spreadsheet entries 
of taconite byproduct use in Minnesota roads.   Figure 4 breaks down these entries by 
responsible agency / project type:  County Project, Municipal Project, Municipal State Aid 
Project, State Aid Project, and State Project.  As depicted in the graph, the State of Minnesota is 
a major player in the use of taconite byproducts for road construction. 
 
 
Other Uses 
 
In addition to road construction applications, other uses of taconite by-products as aggregates 
have been identified and are included in Figure 5.  Two common applications are: 1) site 
construction, where coarse taconite tailings are the product of choice on the Mesabi Range as fill 
under foundations ranging from commercial building sites to a municipal biomass boiler to a 1.5 
million gallon municipal ground water storage tank; and 2) as a component in airport runways, 
including those at the Duluth International Airport. The higher strength and durability of the 
taconite enables mix designs to meet the required higher federal specification. 
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Figure 3.  Minnesota Miles of Mesabi Hard Rock™ Use. 
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Mesabi Hard Rock TM Minnesota Road Projects
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Figure 4.  Mesabi Hard Rock™ use in Minnesota road projects by project type. 
 
There are two other applications of note for taconite byproducts from the Mesabi Iron Range that 
are featured on the map in Figure 5.  Coarse taconite tailings have been used as a soil amendment 
under the fairways of the Virginia Golf Course (see map inset - Virginia, Minnesota). 
 
The second application, one that has generated national attention, was the use of coarse taconite 
tailings in 2003 in the launch pad and run-off areas of the Brainerd International Raceway’s drag 
strip. These are areas of critical transition to and from the concrete raceway.  The tailings were 
used to provide durability and produce a very dense flat surface. 
 
 
SUMMARY 
 
Data associated with Minnesota road projects and other historical uses of taconite byproducts 
continue to be acquired from Mn/DOT and other sources.  These data will be added to the 
database and incorporated into a GIS product to demonstrate the variety of usage, quality of 
product, and distribution of occurrences of Mesabi Hard Rock™ use in Minnesota. 
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Figure 5.  Mesabi Hard Rock™ usage in Minnesota. 
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