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ABSTRACT
Industrial minerals in Illinois were 
valued at $1.5 billion in 2014. A signifi-
cant portion of this value is attributed to 
increased production of industrial sand 
(silica sand) in recent years. Construc-
tion aggregates and related products, 
such as portland cement, account for 
more than 60% of the value of the indus-
trial minerals in Illinois. Although total 
construction aggregate production has 
declined from 115 million short tons 
prior to 2008 to around 85 million tons 
in recent years, a rebound appears to 
be occurring because of improvements 
in the economy and thus an increase in 
demand for these vital materials. Aggre-
gate is essential for continued economic 
growth in Illinois because of its direct 
link to the local and state infrastructure; 
it adds value to the Illinois economy 
many times the cost of the raw mate-
rial. Despite the importance of aggre-
gate resources to the local and state 
economies, they are rarely incorporated 
into land-use planning. As a result, in 
populated and rapidly developing areas, 
such as northeastern Illinois, aggregate 
resources are being overrun by residen-
tial and industrial expansion. To meet 
the demand for these materials in these 
areas, companies are pursing under-
ground mining, especially in existing 
but depleted stone quarries and sand 
and gravel pits. 

INTRODUCTION
Industrial minerals continue to be one 
of the major mineral-resource com-
modities in Illinois, accounting for $1.5 
billion in value in 2014 (U.S. Geological 
Survey Mineral Commodity Summaries, 
2015; Figure 1). According to the U.S. 
Geological Survey Mineral Commod-
ity Summaries (2014b), Illinois ranked 
17th among the 50 states in total value 

of nonfuel mineral production in 2013, 
up from 21st in 2012. By value, indus-
trial sand (silica sand) was the leading 
industrial mineral in the state, account-
ing for about 41% ($506 million) of the 
total (Figure 2), followed by crushed 
stone at 37.5% ($458 million), construc-
tion sand and gravel at about 12% ($142 
million), portland cement at 7.5% ($91 
million), and lime, fuller’s earth, tripoli, 
and other nonfuel minerals (in decreas-
ing order) at 2% ($23 million; Figure 3). 
Illinois ranked sixth in 2013 among the 
50 states producing crushed stone and 
second in the production of industrial 
sand. With increasing awareness of 
green construction and sustainability 
issues, the construction industry is 
becoming more amenable to the appli-
cation of recycled asphalt and concrete. 
In 2013, Illinois was among the leading 
states in the use of recycled asphalt (Cal-
ifornia, Illinois, Pennsylvania, North 
Carolina, and Minnesota) and recycled 
portland cement concrete (California, 
Illinois, Texas, Michigan, and Virginia; 
Willett 2013). Although the total amount 
of recycled asphalt and portland cement 
concrete is presently only about 38.5 
million tons nationally (Willett 2013), 
this number is sure to increase in 
the future as the nation continues to 
embrace the importance of green con-
struction and sustainability.

The combination of crushed stone, con-
struction sand and gravel, and portland 
cement accounts for about 60% of the 
value of nonfuel industrial minerals in 
Illinois. At present, more than 60 mil-
lion tons of crushed stone and 23 million 
tons of sand and gravel are mined in Illi-
nois from more than 150 stone quarries, 
underground stone mines, and sand 
and gravel pits (Figure 4). Before 2008, 
this amount was significantly higher, at 
more than 80 million tons for crushed 
stone and 35 million tons for sand and 

gravel (Figure 5). The decline is attrib-
uted to the major economic downturn 
that began in 2008. However, with a 
rebound in the economy and the conse-
quent uptick in construction activities, 
the quantity of aggregates produced and 
consumed in the state has been slowly 
rising (Figure 5) as demand for these 
vital materials increases.

Limestone, dolomite, sand and gravel, 
and manufactured products, such as 
portland cement (made up of almost 
70% limestone), are essential for the 
development and health of the state 
transportation systems; they also con-
stitute a major component of the mate-
rial used to build our homes, schools, 
and many residential and industrial 
structures. More than 90% of asphalt 
pavement (blacktop) and more than 80% 
of concrete is aggregate (Tepordei 1997; 
National Stone, Sand & Gravel Associa-
tion, n.d.). Nearly 400 tons of aggregate is 
needed to construct an average modern 
home, and more than 38,000 tons is 
needed to build a mile of interstate 
highway (Langer and Glanzman 1993; 
National Stone, Sand & Gravel Associa-
tion, n.d.). Millions of tons of limestone 
are used every year in agriculture to 
neutralize the acids in soil. Limestone is 
also used in coal-burning power plants 
and medical and hazardous waste incin-
erators to reduce the emissions of toxic 
gases and other air pollutants, such as 
mercury (Lasemi and Butler 2015).

In addition to being a vital commodity 
for building and maintaining the state’s 
infrastructure, the production and use 
of industrial minerals has a signifi-
cant impact on the Illinois economy. 
A recently completed report (Bhagwat 
2016) indicated that construction aggre-
gates, although presently only around 
$600 million dollars in value, consti-
tute 4% of the state’s gross economic 
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Figure 1 Value of fuel and nonfuel raw materials in Illinois. Data used courtesy of the U.S. 
Geological Survey (2015), Illinois Oil and Gas Association (2014), and U.S. Energy Information 
Administration (2013). Value of Illinois crude oil was about 0.4 billion in 2015.
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Figure 2 Value of Illinois industrial sand. Data used courtesy of the U.S. Geological Survey.
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Figure 3 Value of Illinois industrial minerals. The “other” category includes lime, clay, tripoli, peat, crushed sandstone, and 
gemstones. Data used courtesy of the U.S. Geological Survey.

product. The construction industry 
employs nearly 225,000 people and is 
heavily dependent on aggregates mined 
throughout the state. The transportation 
of aggregates from distant locations, 
although theoretically possible, is very 
expensive (Bhagwat 2000, 2015, 2016). As 
a result, construction aggregates need to 
be available locally to be economically 
feasible.

CONSTRUCTION 
AGGREGATE RESOURCES
The construction aggregate resources 
in Illinois occur in a wide variety of 
geological settings across the state, from 
various limestone and dolomite bedrock 
units of differing ages to sand and gravel 
deposits formed in diverse river, beach, 
and glacial settings. However, the state 
is challenged with the continuous loss 
of these valuable resources to urban 
development, especially in populated 
and rapidly developing areas such as 
northeastern Illinois, where these mate-
rials are needed the most. Construction 
aggregates have low unit values per ton, 
but large tonnages of the material are 
needed for most construction purposes. 

Crushed Stone
Limestone and dolomite resources are 
primarily concentrated in the northern, 
western, and southern parts of Illinois 
(e.g., Krey and Lamar 1925; Lamar 1967; 
Goodwin and Baxter 1981; Goodwin 
1983), where these rocks are close to the 
ground surface in local areas (Lasemi et 
al. 2010; Lasemi and Butler 2015; Figure 
6). Although thick limestone and dolo-
mite deposits are present throughout 
most of the rest of the state, they are gen-
erally deeply buried in central and east-
ern Illinois. Dolomite, mined from the 
Silurian and Ordovician carbonates in 
northern Illinois, especially in the Chi-
cago area, accounts for most of the stone 
produced in the state. In the western 
and southern parts of the state, Missis-
sippian-age limestones are extracted for 
construction aggregate, cement manu-
facture, and other related purposes. 
Limited amounts of Pennsylvanian-age 
limestone occur in the central part of 
the state and are quarried where present 
near the surface. 

In many parts of the state, especially in 
northeastern Illinois, urban expansion 
over prime stone resources prevents the 

opening of new quarries. Northeastern 
Illinois is one of the largest aggregate-
producing and aggregate-consuming 
regions in the country, accounting for 
more than 50% of the crushed stone and 
sand and gravel produced in the state 
(Mikulic 1995; Lasemi et al. 2010). His-
torically, in northeastern Illinois, stone 
resources from high-quality Silurian 
dolomites that occur at the bedrock 
surface throughout most of the area 
were obtained locally (Mikulic 1989). 
Ordovician-age rocks, which under-
lie the Silurian-age rocks throughout 
the region, are becoming an impor-
tant source of stone as the accessible 
Silurian-age dolomite reserves continue 
to be depleted. Uppermost Ordovician-
age (Maquoketa Group) rock consists 
primarily of shale up to 250 ft (76.2 m) 
thick, which presently has no commer-
cial value. Beneath the Maquoketa are 
high-quality dolomites and limestones 
of the Ordovician-age Galena and Plat-
teville Groups, which are up to 300 ft 
(91.4 m) thick in the area (Willman and 
Kolata 1978). 

In partial response to the opposition to 
new stone quarries and sand and gravel 
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Figure 4 Industrial mineral extraction sites and cement plants (from Lasemi 
et al. 2010).
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Figure 5 Production of crushed stone and sand and gravel in Illinois. Data from the 
former U.S. Bureau of Mines and the U.S. Geological Survey, used courtesy of the 
U.S. Geological Survey.

pits, companies continue to evaluate or 
pursue the development of underground 
mines, especially in northeastern Illi-
nois. Illinois is among the top five states 
(Kentucky, Missouri, Pennsylvania, Illi-
nois, and Iowa) producing crushed stone 
from underground mines (Willett 2013). 
Operation of the first underground mine 
in the 1970s generated considerable 
interest in Ordovician-age carbonates as 
a target for mining in the northeastern 
Illinois region. Since then, technological 
advances have enabled underground 
mining practices to become an econom-
ically feasible method to extract deposits 
(Baxter 1980; Mikulic 1990; Bhagwat et 
al. 2004). Subsequently, plans to mine 
Ordovician-age rocks underground in 
northeastern Illinois have accelerated 
over the last 10 years. Underground 
mining is not limited to northeastern 
Illinois. High-calcium limestone and 
crushed stone also are mined under-
ground in Quincy, Adams County in 
western Illinois, and Madison and Ran-
dolph Counties in southwestern Illinois 
(Figure 4). 

Sand and Gravel and  
Industrial Sand Resources
Sand and gravel deposits are widely 
distributed throughout the state, but 
they are most abundant and of highest 
quality in northeastern Illinois (Masters 
1983). They are primarily extracted from 
glacial deposits in the central and north-
eastern parts of the state (Figure 4). Pro-
duction of sand and gravel, however, has 
not increased significantly since the late 
1960s (Figure 5). This is probably related 
to the better quality and larger reserves 
of crushed stone aggregate and the dif-
ficulty in securing permits for new sand 
and gravel operations as a direct result 
of legislation enacted after public oppo-
sition.

The production of industrial sand has 
increased dramatically in recent years 
(Figure 2) because of increased demand 
for hydraulic fracturing (frac) sand in 
the oil and gas industry nationally and 
worldwide. Because of connections 
to the oil and gas industry, frac sand 

production undoubtedly will fluctu-
ate with changes in oil and gas prices. 
In 2014, Illinois ranked second among 
states producing industrial sand. Major 
uses of industrial sand produced in the 
United States include use as frac sand 
(about 72%), well-packing and cement-
ing sand (13%), glassmaking sand (14%), 
and foundry sand (6%; Dolley 2013; U.S. 
Geological Survey 2014a). Production is 
concentrated in two northern counties, 
LaSalle and Ogle (Figure 7), where the 
Ordovician-age St. Peter Sandstone is 
mined (Lamar 1928; Keith and Kemmis 
2005).

AGGREGATE RESOURCES 
AND LAND-USE PLANNING
The increased demand for construction 
aggregates and other industrial miner-
als in the state has resulted in a growing 
need for up-to-date geologic informa-
tion, especially resource mapping, to 
ensure the continued availability of 
high-quality, low-cost construction 
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materials before they are overrun by 
urban development. A large number 
of bridges need repair or replacement, 
as does much of the interstate highway 
system, along with many state and sec-
ondary highways and roads (Lowder 
2013). The repair and maintenance of 
the highway system requires local avail-
ability of high-quality aggregate. With 
aggregate constituting approximately 
80% of concrete pavement and more 
than 90% of asphalt, high demand 
for durable aggregate will continue 
throughout the state for years to come. 
With the depletion of reserves in existing 
quarries and pits, urban developments 
on existing reserves, and opposition 
to opening new sites, the state will be 
faced with enormous challenges in the 
near future regarding how and where it 
can economically acquire the material 
needed for building and rehabilitation of 
the aging infrastructure. 

To maintain access to minerals, con-
struction aggregates in particular, it is 
imperative that the location and quan-
tity of resources in the state be known. 
Land-use planning to ensure access to 
resources requires that industrial min-
erals in the state be adequately studied 
and mapped. The availability of aggre-
gate resources is rarely incorporated 
into planning programs at the state or 
county level. Government agencies and 
industry must work together to ensure 
that affordable aggregate resources 
are available for current needs and 
future generations. The experience of 
the McHenry County Board in north-
eastern Illinois in dealing with these 
issues illustrates the importance of such 
cooperation. The county has established 
advisory councils that meet regularly 
to discuss mining-related issues and 
increase dialogue among members of 
industry, government, and the public. 
Gravel mining is an important industry 
in McHenry County. The county con-
siders aggregate resources essential 
to its economy and has incorporated 
aggregate resource-potential maps in 
its zoning plans to ensure that these 
important resources are not lost through 
a lack of land assessment for commercial 
and residential development (McHenry 
County Board 2010). In the unincor-
porated areas of the county, the local 
government works to ensure that an 

economically important industry con-
tinues while balancing the environmen-
tal (particularly water), health (noise 
and dust), and infrastructure (road) 
concerns of the public. Through zoning 
ordinances and groundwater monitor-
ing ordinances, McHenry County is able 
to provide sensible and effective regula-
tions to address the concerns of all inter-
ested parties (Lasemi et al. 2014).

CONCLUSIONS 
Information about mineral resources is 
essential for balanced growth and land-
use planning. Countywide, or larger 
scale, mineral-resource maps are vital 
and provide necessary geological infor-
mation in a simple, nontechnical format 
to the local, county, state, and other 
official planning agencies to help make 
informed decisions on land use and the 
preservation and protection of valuable 
resources. Crushed stone and sand and 
gravel account for up to 10% of the total 
cost of constructing roads and highways, 
with comparable amounts for other 
types of construction, such as schools, 
hospitals, shopping malls, housing sub-
divisions, and other civic and industrial 
facilities (Bhagwat 1991). Transportation 
costs nearly double the cost of extracted 
aggregates today, even though aggre-
gates are consumed within a 20- to 
30-mile (32- to 48-km) radius from the 
place of extraction (Bhagwat 2015). As 
the transportation distance increases in 
the future, transportation costs could 
easily amount to 200% or more of the 
cost of the aggregates themselves and 
contribute to significant increases in the 
cost of infrastructure projects. There-
fore, it is imperative that efforts be made 
to minimize cost escalation by carefully 
mapping available geologic resources 
and incorporating that knowledge into 
future land-use planning.
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