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Topics Discussed: 

■ Learning Center tour- including review of mining process & small Mill tour 
■ Mill and refining process of Sulfide and Oxide ores 

■ Tour inside the Mill 

■ How they pipe tailings to different locations 

■ Utilities needed for operations 

■ Overview of some operation costs 

■ Switching from groundwater to CAP in South Mill 

Decisions Made: 

PI  N/A 

Action Items/Assignments: 

■ None made 



Asarco, LLC — Mission Complex vs. Rosemont Copper 

Operating Parameter Mission Rosemont (sulfide only) 

Ore Reserves — Life of Mine Unknown 492.7 million tons 

Average Grade 0.6 to 0.7% Total Cu (1998) 0.47% Total Cu 

0.015% Mo 

0.12 oz/ton Silver 

Average Recovery — Life of 

Mine 

85-90% (approx) 84% (feasibility) 

Production Rate 30,000 tons/day (approx South 

mill - est i ) 

10 million tons ore/yr (South mill) 

75,000 tons per day ore 

27.4 million tons ore /yr 

Average Copper Production 200 million pounds Cu/yr and 1.6 

million ounces of silver/yr for two 

mills in 1999 (approx 130 million 

pounds Cu for the South mill - 

est) 2  

220 million pounds Cu/ year 

4.5 million pounds Mo/yr 

2.65 million ounces/yr 

Operating Life 10-18 additional years 2  19 years 

Total Waste - Life of Mine 600 million tons (calc) additional 1,288 million tons 

Stripping Ratio (waste:ore) 3:1 2.38:1 

Land Used 20,000 acres 4,400 acres 

Pit dimensions 2 mile x 1.75 mile 6500 ft x 6000 ft 

Pit depth 1/4 mile deep 1900 feet (approx) 

Water use 13,400 AF per year 5,000 AF per year 

The Mission property started operations in the 1960's and is located on a combination of Native 

American, State lease, and private land. 

The mineralization at Mission is different from Rosemont however the host rock is fairly similar in some 

areas. 

In 2000, ASARCO used approximately 13,400 AF of groundwater. 3  In October 2000, ASARCO signed an 

agreement with the City of Tucson  to purchase up to 5,000 AF of CAP water per year, they will start 

using CAP water this year. 

Numbers for the South Mill are estimated and may need revision. 

2Arizona Mines and Minerals Arizona Mining Update 200-2001, 

http://mines.az.gov/Infoimining  update2000-2001.pdf 
3
Community Water Company of Green Valley, Tucson AMA Metal Mining Facilities Fact Sheet 

http://www.communitywater.corn/core/content  02mar mining.htm 



Cnerit Meng 

Real Estaie 

eekenofr Wog 

top 10 

weather 

gen guide 

MIMI guide 

skiing 

faction vs 

eels 

Join The Pepper 

Add Your Link 

Main Page 

Paula: 
(520) 977-0003 

ASARCO Copper Mining Tour 

Arizona is nicknamed The Copper State" because of the great deposits of copper that Nature has 
placed here. Two-thirds of the Nation's copper production comes from Arizona. If Arizona was a country, 
it would be the second largest producer of copper in the entire world. Only Chile produces more copper 
than Arizona. The star on the Arizona state flag is copper-colored because the red metal is so important 
to the state's economy. A miner is even depicted on the state seal. 

The first stop on your mine tour is the Open-Pit Viewpoint on the south rim of the Mission Mine, near the 
upper left end of the pit shown in the picture at the right. The viewpoint is securely fenced for your safety, 
and it has four binocular telescopes to provide a close-up view of the trucks and shovels working in the 
mine. 

A three-foot-thick, eleven-foot-diameter truck tire from a 240-ton capacity haul truck is on display along 
with a cutaway of a shovel tooth. The mine also provides typical run-of-the-mill ore samples here for you 
to pick up as a souvenir.EThe Mission Mine is a quarter-mile deep, two miles long, and a mile-and-three-
quarters wide. About six times the amount of earth moved to dig the Panama Canal has been mined 
here, and there is about that much more material yet to be mined. 

The Mission open-pit copper mine was at one time five separate mining properties, but over the years, 
Asarco has combined them into one integrated mining operation. The mine occupies around 20,000 
acres of private, State leased, and Native American land. There are about 700 employees working three 
shifts, 24 hours a day, seven days a week with an annual payroll of $40 Million. 

Each year the mine produces about 500,000 tons of copper concentrates which yields 150,000 tons of 
copper and 2 million ounces of silver. The mine annually pays $8 million in royalties and $10 million in 
taxes to the State of Arizona and over a million dollars in royalties to the Tohono O'odham Indian nation. 

The next stop on your tour is the Mission South Mill where copper ore from the mine is ground into a fine 
powder and the copper minerals are separated by the froth flotation process. The South Mill Observation 
Deck puts you right at the center of this high-technology operation. This air-conditioned, soundproofed 
platform provides an excellent view of the grinding and flotation processes. 

The return trip to the Mineral Discovery Center will take you alongside current reclamation areas that 
have been worked by the now-famous ASARCows. The mine tailings are nothing more than ground-up 
rock with the copper minerals removed. Tailings need to be amended with some sort of organic material 
to produce a sustainable soil. That's where the ASARCows come in. 

Feed for a small herd of cattle is spread over a small enclosure on the tailings. The ASARCows eat the 
hay and their hooves till some of it into the tailings along with their own high-quality "naturally produced" 
fertilizer (cow pies). This adds sufficient organic material to help create a sustainable soil that will support 
a mixture of native and non-native plant species. The ASARCows have been moved to an area that is 
presently not visible from the regular tour route. 

Asarco is also testing the use of bio-solids from the Pima County Waste Water Treatment Plant as a soil 
amendment. This helps the county with their solid waste disposal problem, and helps Asarco reclaim the 
tailings -- a win-win solution for both parties. 

Located at 1421 West Pima Mine Road in Sahuarita, Arizona. 

For more information: 520-625-7513 or www.mineraldiscovery.com  

tit 
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Asarco Mining Operations in Arizona 

Mission Mine, Tucson 
Text edited by Rob Vuqteveen, Director, Asarco Mineral Discovery Center 

Mission Mine 

The Asarco Mission Mine is about 15 miles south of Tucson, Arizona. It is 2 miles long, 1.75 miles wide and a quarter mile deep. The copper 
ore "contains" chalcopyrite (and not that much of it) is 0.67% copper, which means that 13 pounds of copper are produced from every ton of 
ore. In addition, about 3 tons of waste rock need to be removed to recover one ton of copper ore. Each year this mine produces 475,000 tons 
of concentrated copper ore (28% Cu), which eventually comes to 130,000 tons of pure copper metal, and 2 million ounces of silver. 

Prof 0: chalcopyrite 
Prof 0: Mission Mine 
Prof 0: Mission Mine - waste dump_ and "benches" 
Asarco mining link 

Almost on a daily basis one of the mine operations is to drill holes for blasting to loosen the rock for the shovels. The blasting is done with a 
mixture of ammonium nitrate and fuel oil (ANFO). As an aside, one blasting hole uses as much ANFO as was used in the Oklahoma City 
bombing. 
The large shovels are powered by electricity, pictured in the above photos. Three scoops of ore or rock fill the very large trucks, which may hold 
240 tons, four scoops for a 320-ton truck. The tires are 11 feet in diameter. As a side note, many of the trucks are driven by women. 

Ore Crushing Operations 

Outside of the Mission South Mill, trucks dump the ore into the primary crusher which reduces the rocks to 8 inches or smaller. Inside the mill, 
the ore is mixed with water in two rotating SAG mills which use the larger rocks and 8-inch steel balls to reduce the ore to about 10 mm or 
smaller. Then two ball mills grind the ore to about 0.2 mm with 3-inch steel balls. This copper ore slurry is finally pumped to the flotation deck. 

Prof 0: Ore Crushing Operation 
Prof 0: Ore Crushing -cletaile,d 
Asarco milling link -rotary mills 

Ore Concentration by Froth Flotation 

Remember that only 0.67% of the ore is copper. The copper minerals and waste rock are separated at the mill using froth flotation. The copper 
ore slurry from the grinding mills is mixed with milk of lime (simply water and ground-up limestone) to give a basic pH, pine oil (yes, it comes 
from trees -- a by-product of paper mills) to make bubbles, an alcohol to strengthen the bubbles, and a collector chemical called potassium 
amyl xanthate (or the potssium salt of an alkyl dithiocarbonate). These are added to the slurry in relatively small quantities. Xanthate is a long 
hydrogcarbon (5 carbons) chain molecule. One end of the chain (the ionc dithiocarbonate) is polar and sticks to sulfide minerals while the other 
end is nonpolar, containing the hydrocarbon chain is hydrophobic -- it hates being in the water and is attracted to the nonpolar hydrocarbon 
pine oil molecules. Raising the pH causes the polar end to ionize more and to preferentially stick to chalcopyrite (CuFeS2) and leave the pyrite 
(FeS2) alone. Air is blown into the tanks and agitated like a giant blender, producing a foamy froth. The chalcopyrite grains become coated with 
xanthate molecules with their hydrophobic ends waving around trying desperately to get out of the water. They attach themselves to the oily air 
bubbles which become coated with chalcopyrite grains as they rise to the surface and flow over the edge of the tank. In this manner through a 
series of steps the copper ore is concentrated to an eventual value of over 28% copper. Waste rock particles do not adhere to the bubbles and 
drop to the bottom of the tank. The waste material that comes out of the bottom of the tanks at the tail end of this process is called "tailings." It 
is nothing more than ground-up rock with the copper minerals removed. 
Prof 0: Ore Concentration by Flotation 

Water Reclaimation and Tailings 

The concentrated ore, now called copper concentrate, is dewatered and dried to about 10% moisture content. It is shipped by truck to the 
Asarco smelter in Hayden, Arizona. (The El Paso smelter is on stand-by status). Water is recovered from the tailings in another thickener. The 
thickened tailings flow by gravity in large pipes to tailings ponds, where the solid material settles out and additional water is recovered and 
pumped back to the mill. About 80% of the water used at the mine is recycled and re-used. The rest is lost to evaporation and used to keep 
haul roads damp to minimize dust. 

After a tailings dam is decommissioned, the tailings are capped with dirt and treated with manure for grazing cows or ammended with biosolids 
(sludge) from a local waste water treatment plant. This provides organic material and nutrients to create a sustainable soil for native grasses 
and shrubs. 

Prof 0: Final Settling Pond 

To continue the story of copper refining a similar operation of Asarco is at the Hayden, AZ smelter. 
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