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The Henderson mine, located near Empire in Clear Creek County, has been 
in operation since 1976.  This operation is a large block-cave underground mine 
connected to a 35,300 tons per day concentrator in adjoining Grand County by 
a 15-mile conveyor.  Henderson has the ability to produce about 35 million 
pounds of molybdenum per year.  Henderson molybdenum production was 
approximately 30 million pounds in 2014, 25 million pounds in 2015, and 10 
million pounds in 2016.  At the end of 2016, proven reserves at the Henderson 
mine were estimated at 69 million tons with an average ore grade of 0.18% 
molybdenum.

In early 2015, revised plans for the Henderson mine included a 65% reduction 
in operating rates potentially closing the mine in three to five years instead of 
the 10 years originally estimated.  In August 2017, Freeport announced that the 
Henderson Mine is expected to remain in operation until 2026 likely due to 
increasing molybdenum prices in 2017.  Reportedly, the mine accounted for 
70% of all property taxes collected in Clear Creek County.  However, as 
reported by the Denver Post, the tax agreement is based on a 10-year rolling 
average for molybdenum prices and therefore, tax payments to the county will 
continue to decline.

4.1.2 GOLD AND SILVER
In 2016, gold was primarily mined to be used in jewelry (40%), electrical and 

electronics (35%), coins (20%), and other (5%) uses which may include den-
tistry, medicine, and aerospace equipment (e.g. to reflect infrared radiation).  
According to the USGS, U.S. gold production decreased from 236 tons (6.9 
million ounces) in 2015 to an estimated 230 tons (6.7 million ounces) in 2016 
with an estimated value of $8.5 billion.  In 2016, the U.S. was the fourth largest 
producer of gold in the world following China (502 tons), Australia (298 tons), 
and Russia (276 tons).  Figure 4-4 shows the price of gold and Colorado gold 
production from 1990 to 2016. Colorado was the third top producer of gold 
(396,000 ounces) in the U.S. (Figure 4-5) following Nevada (about 5,470,000 
ounces) and Alaska (about 916,087 ounces) in 2016.  The average gold price in 
2016 was $1,270 per ounce.
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Figure 4-2. Colorado molybdenum production and average annual price per 
pound, 1995–2016.
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4.4  CLAY AND SHALE
Common clay is mined primarily in eastern Colorado along the Front Range 

and is used mostly to make bricks and tiles.  Higher quality clays have been 
mined from the claystone and shale deposits in the Dakota Group and the 
Dawson Arkose/Denver Formation and used in the manufacture of refractory 
ware (e.g. crucibles and high temperature fire bricks).  Preliminary common 
clay and shale production was estimated at 251,000 tons in 2015 and 222,000 
tons in 2016.  Published production values were not available in early 2017.  
The estimated average price of common clay and shale was approximately 
$11.79 per ton in both 2015 and 2016.  The value of 2016 clay and shale produc-
tion is estimated at $2.6 million.  As with other construction material, clay 
production has increased substantially since the recession of 2007-2009 (Figure 
4-11).

In 2016, DRMS records indicate that there were 45 active permits for general 
clay.  Three brick companies currently operate in the Denver area: Acme Brick 
Co., Robinson Brick Co. (owned by General Shale/Wienerberger), and Summit 
Brick Co. who also owns the Summit Block manufacturing facility in Gypsum.  
Rio Grande Bentonite operates a bentonite mine near Antonito in Conejos 
County.  Bentonite clays are mined for specialty purposes, such as kitty litter or 
as an absorbent to clean up hazardous spills. A lesser amount of fire clay was 
produced as well.

 

Data: USGS, Portland Cement Assoc.
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Figure 4-10. Price and production of cement in Colorado, 2005–2016. 

Aggregate plant in Jefferson County. 
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4.5  GYPSUM
Gypsum mined in Colorado is used for the production of wallboard, as an 

ingredient in cement production, as a soil conditioner, and for other industrial 
uses such as glass making and smelting.  Production information from the 
USGS for Colorado gypsum manufacturers is not available due to proprietary 
reasons.  In 2015, Colorado was ranked 8th in the U.S. in production of gypsum 
and was one of the top ten states accounting for 93% of the total crude gypsum 
domestic output.  

American Gypsum Co. operates a large quarry and fabrication plant for 
wallboard in Eagle County, near the town of Gypsum.  In recent years, the plant 
produced approximately 600 million square feet of wallboard.  Gypsum is also 
mined by the Colorado Lien Company for the cement industry or for a soil 
amendment from the Munroe Quarry north of Fort Collins, Larimer County. 
Holcim (US) Inc., a cement manufacturer, operates the Coaldale quarry in 
Fremont County southeast of Salida.  US Soil Conditioning Co. operates the 
Maverick Placer gypsum mine also east of Salida.  GCC of America runs the 
Salt Canyon project quarry north of Florence in Fremont County.

4.6  SODIUM BICARBONATE (NAHCOLITE)
Sodium bicarbonate (more commonly known as baking soda) is primarily 

used in food preparation and baking, personal care products, pharmaceuticals, 
animal feed, agriculture water treatment, and other industrial applications. 
Natural Soda, Inc., owned by Energi Group, operates the world’s only nahcolite 
solution mine in Rio Blanco County.  Nahcolite is the naturally occurring 
mineral of sodium bicarbonate (NaHCO3). High grade nahcolite (>80%) is 

recovered from the Boise Bed in the Green River Formation of the Piceance 
Basin.  Hot water is pumped down a well approximately 1,900 feet deep to 
dissolve the nahcolite.  Other wells recover the sodium bicarbonate-enriched 
solution and pump it to the surface where the solution is allowed to cool and 
precipitate sodium bicarbonate.  The precipitate is furthered dried and prepared 
to produce commercial grades of sodium bicarbonate.  Natural Soda completed 
an expansion project in 2013 to double the mine’s production capacity to 
250,000 tons per year.  Production in 2015 totaled 207,731 tons, a 13.6% 
increase from the 182,787 tons produced in 2014 (Figure 4-12).  Production 
numbers for 2016 were not available at the time of this report. 

4.7  SILICA
Sandstone is mined by Holcim (US) Inc. for use as a silica additive in their 

cement manufacturing plant in Florence.  The sandstone is mined from the 
same area as the limestone and shale are mined to make the cement.  CEMEX 
also mines sandstone as a cement additive at a mine in Boulder County.  Well-
rounded quartz sand from eolian deposits in the Colorado Springs area was 
mined by Colorado Silica Sand Co. in past years for silica sand.  Most of this 
sand was used for filtration and water well packing purposes.  Production infor-
mation of industrial sand in Colorado was withheld by the USGS to avoid 
disclosing proprietary data.  In 2016, the average national price for industrial 
silica sand and gravel reported by the USGS was $42.29 per ton.  Depending on 
the application and other factors, prices are highly variable.

Figure 4-12. Sodium bicarbonate (nahcolite) production in Colorado,  
2005–2015.
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Figure 4-11. Estimated production and average price of common clay in Colorado, 
2005–2016.
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Hydraulic fracturing sand (also called “frac” or “proppant” sand) is used in 
the hydraulic fracturing process to prop open rock fractures and facilitate the 
flow of oil and gas to wells. The decline of drilling activity in recent years has 
resulted in lower demand for proppant sand however demand will likely increase 
in 2017 with increasing oil prices and drilling activities.  According to the USGS, 
72% of all silica sand usage in the U.S. in 2016 was for hydraulic fracturing and for 
well packing.  The USGS reported that the prices for proppant sand were about 
$48.25 per ton.  However, prices for proppant sand are highly dependent on 
transportation costs, which are driving the current proppant sand mining increase 
near wellheads in the southern U.S. (e.g. Permian Basin).  Most proppant sand is 
mined in the Midwest and Southern states.  Several sandstone formations in 
Colorado could be candidates for proppant sand mining.  The CGS initiated a 
field reconnaissance evaluation of surficial eolian sand and sandstone formations 
throughout the state for their potential suitability as proppant sand.  The results 
from samples collected during this project will be published in mid 2018. 

4.8  LIMESTONE, CALCIUM CARBONATE, AND LIME
Pete Lien & Sons mines high-purity limestone from deposits located in 

northern Colorado and southern Wyoming and grinds the rock into a calcium 
carbonate powder at their Livermore facility located in Larimer County.  This 
material is used for a variety of purposes including a filler for roofing shingles, 
fire suppression in underground coal mines, calcium supplement for liquid 
animal feed, manufacture of pharmaceuticals, fertilizer, filler, drilling fluids, 
and as an additive in glass manufacturing.  Colorado Lime Co., a wholly owned 
subsidiary of United States Lime & Minerals, Inc., operates the Monarch quarry 
on the east side of Monarch Pass west of Salida.  At this time, only existing 

stone stockpiles are being processed from the Monarch quarry. Facilities in 
Delta and Salida, process the high-purity limestone and produce ground 
calcium carbonate and screened limestone products for use mainly in coal 
mining and agriculture.  Limestone and dolomite are also mined locally for 
crushed rock aggregate. 

Lime is made by calcining (e.g. burning) high-purity limestone to form 
calcium oxide, commonly called quicklime.  When water is mixed with lime, it 
forms hydrated or slaked lime (calcium hydroxide).  Pete Lien & Sons produces 
hydrated lime at their Laporte plant near Fort Collins.  The hydrated lime is 
used primarily in water and wastewater treatment, well drilling applications, 
asphalt concrete treatment for anti-strip purposes, soil amendment processing, 
and other environmental/agricultural applications.  Western Sugar Cooperative 
Inc.’s Fort Morgan plant operates a lime kiln which supplies the quick lime 
(converted to milk-of-lime with the addition of sweeteners) and carbon dioxide 
off-gas for the sugar purification system.  Milk-of-lime is used in sugar process-
ing to raise the pH of the product and to precipitate out impurities.  According 
to data provided by the USGS, lime sold for an average of $113.67 per ton 
nationally in 2015, up 2.4% from the average price of $111.04 in 2014.  Data for 
2016 were not available at the time of this report.

4.9  DIMENSION STONE AND DECORATIVE STONE
Dimension stone is any visually appealing rock that is quarried, cut, or shaped 

into useful forms.  In Colorado, sandstone, granite, marble, rhyolite, and alabas-
ter (a form of gypsum) are quarried for use as dimension stone.  Dimension 
stone is used to construct buildings, wall cladding or veneer, monuments, floor 
tiles, walk ways (flagstone), landscaping features, and sculptures.  Decorative 
stone is any type of rock that is used in its natural form for aesthetic purposes.  
It includes “river rock” (rounded cobbles), and “moss rock”, which is natural 
uncut boulders or cobbles with a thin veneer of colorful lichen (“moss”) in 
visually appealing patterns.  In Colorado, various types of rock are mined 
locally for decorative use. Figure 4-13 shows Colorado dimension stone 
production for the period from 2005-2015 based on USGS data.

Average annual prices and production of dimension stone are highly variable 
from year to year. Color, grain structure, and finish contribute to the dimension 
stone price and market.  According to USGS estimates, Colorado produced 
22,388 tons of dimension stone in 2015 worth about $9.57 million. Colorado 
data for 2016 were unavailable at the time of this report.  The average 2015 
price for dimension stone was $158.76 per ton, an 8% decrease from 2014 based 
on USGS estimates.  In 2016, Colorado was a minor producer while Texas, 
Indiana, Massachusetts, Wisconsin, and Georgia accounted for about 64% of 
U.S. production.  

Potential Colorado frac sand location. Divisions on scale bar are 0.5 mm. 
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Estimated dimension stone production in the U.S. decreased from 2.9 million 
tons in 2015 to an estimated 2.7 million tons in 2016. The majority of rock 
types sold in the U.S. in 2016 by descending value included limestone, granite, 
miscellaneous stone, sandstone, marble, and slate.  Colorado has many dimen-
sion stone and decorative stone producers. Some of these companies, along 
with a listing of their more significant products, are summarized below:

	 Arkins Park Stone - Sandstone used for landscaping, building/home 	
	 veneers, and rip-rap;

	 Colorado Alabaster Supply - Alabaster for sculpting;

	 Colorado Flagstone - Quartzite (hard sandstone) for building stone, 	
	 veneers, landscaping, rip-rap, and flagstone applications;

	 Colorado Rose Red Inc. - Granite dimension stone used for building 	
	 stone, monuments, memorials, counter tops, landscape boulders, 		
	 pavers, veneers (cladding), aggregate, and signs;

	 Colorado Rose Sandstone - Sandstone for building/home veneers, land-	
	 scaping, pavers, curbstones, capstones, flagstone, and retaining walls

 	 Colorado Stone Quarries - Yule Marble dimension stone for memorials 	
	 and building veneers; 

	 Loukonen Bros. Stone - Sandstone for flagstone, stepping stone, wall rock, 	
	 cut stone, boulders, and cut stone;;

	 Moffat Limestone Company - Limestone for stone cut veneers, counter 	
	 tops, boulders, and cut rock slabs;

	 Monarch Limestone Company Inc. - Dimension stone for building 		

	

veneers, landscaping flagstone, decorative moss rock, and river rock; 

	 Siloam Stone - Sandstone used for landscaping, building/home veneers, 	
	 retaining walls, rip rap, moss rock, field stone, memorials, and monu-	
	 ments; 

	 Stone Wholesale - Sandstone for building/home veneers, decorative 	
	 moss rock, and landscaping.

5.0  PEAT
Peat is a natural material that consists of partially decayed and disintegrated 

plant material.  It is mined for use in mixed fertilizers, potting soils, plant 
nurseries, golf course amendments, a filtration medium, and can be used as an 
energy source.  Colorado is a minor producer of peat and most deposits occur 
at high elevations in wetlands areas (or areas that were formerly wetlands 
during wetter climates) near river or creek valleys.  There are two active peat 
mining permits for operations located in Teller and Alamosa counties.  The 
USGS estimated that the value of peat production in the conterminous U.S. was 
$12.4 million in 2016.  Estimated consumption in the U.S. totaled 1.63 million 
tons in 2016.  Minnesota and Florida are the leading producing states and most 
peat consumed in the U.S. is imported from Canada.

Lyons Sandstone awaits use as demension stone at Loukonen Bros. stockpiles. 

Figure 4-13. Production and product value of dimension stone in Colorado, 	
2005–2015.

Data: USGS

 T
on

s 
(T

ho
us

an
ds

)

30

25

20

15

10

5

0

$12

10

8

6

4

2

0

2006
2007

2009
2005

2008
2010

2011
2012

2013
2015

2014

 D
o

ll
a

rs
/M

il
li

o
n

s

Value ($)Dimension Stone Production

$9.57



Colorado Geological Survey at the Colorado School of Mines    •    Golden, Colorado    •    2017 29

5.1  GEM AND SPECIMEN MINERALS
Because of its diverse geological environments, Colorado is home to a variety 

of gem and specimen minerals.  These include diamonds derived from kimber-
lite pipes in the Stateline district of Larimer County, aquamarine found in 
granite on Mount Antero in Chaffee County, amazonite in several areas within 
the Pikes Peak granitic batholith west of Colorado Springs, and rhodochrosite 
(Colorado’s State Mineral) which is found in several places but most notably at 
the inactive Sweet Home Mine near Fairplay in Park County.

Mount Antero from the Arkansas River Valley in Chaffee County. Gem prospects 
are found high on the southwest slopes. 
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5.2  CARBON DIOXIDE
Naturally occurring carbon dioxide gas (CO2) was produced in 2016 primar-

ily from three areas in Colorado:  McElmo Dome in Montezuma County, Doe 
Canyon Deep in Dolores County, and the Sheep Mountain Field in Huerfano 
County.  McCallum Field in Jackson County and the Rangely Field in Rio 
Blanco County also produce CO2.  Kinder Morgan’s McElmo Dome and Doe 
Canyon Deep units are the largest producers in Colorado. CO2 is produced 
from wells in a similar way to natural gas production.  The CO2 is mostly used 
in enhanced oil recovery (EOR) in New Mexico and Texas.  Enhanced oil  
recovery is the implementation of various techniques for increasing the amount 
of crude oil that can be extracted from an oil field.  Enhanced oil recovery is 
also called improved oil recovery or tertiary recovery (as opposed to primary 
and secondary recovery).  CO2 is used to extend the life of a well after the initial 
pressure in the well decreases.  Other uses for CO2 include welding gases, the 
manufacture of dry ice, and in the food and beverage industry.  In 2016, Colo-
rado produced an estimated 444 Bcf at an estimated average price of $1.75 per 
Mcf for an estimated value of $778 million.  Figure 4-14 shows Colorado’s CO2 
production for the period 1994-2016.

5.3  HELIUM
Helium has numerous uses such as metallurgy, fiber optics, semiconductor 

manufacturing, magnetic resonance imaging (MRI), lifting high-altitude 
scientific research balloons, blimps and party balloons, breathing atmospheres 
for deep diving, unique blood gas medical mixtures, analytical chemistry, 
pressurizing and purging pipes and other critical equipment, leak detection, 
and other advanced applications.  Grade-A helium has been produced by DCP 
Midstream LLC at the Ladder Creek gas plant facility located in Cheyenne 
Wells, Cheyenne County in southeastern Colorado.  The gross capacity of the 
Ladder Creek facility is 40 million cubic feet per day (MMcf/d).  In 2015, Air 
Products and Chemicals, Inc. (Air Products) built a helium production facility 
in Doe Canyon.  Most of the helium is extracted from a gas stream composed 
primarily of carbon dioxide.  The plant has a capacity of about 230 million 
standard cubic feet per year.  IACX Energy, a midstream company, has report-
edly agreed with a local producer to install helium recovery units in the Badger 
Wash area in Mesa County.  The price for private industry grade-A helium as 
reported by the USGS, was about $200 per Mcf.

INDUSTRIAL GASES (NON-ENERGY)

Figure 4-14. CO2 production and estimated production value in Colorado, 1994–
2016.
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