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Blast

Sautage  >200 000 tonnes  



 



 



 

Steve Enders, SEG Presidential Address 



 

Steve Enders, SEG Presidential Address 



 

Steve Enders, SEG Presidential Address 



 

Steve Enders, SEG Presidential Address 



 

Steve Enders, SEG Presidential Address 



 



Non Renewable Resources 
 Rare Metals are becoming rarer & rarer 
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• Every year, the average 
American uses hundreds of 
newly mined minerals. 

• These resources help support 
our nation's supply chain and 
enable various industries to 
bring to market products that 
keep our citizens healthy and 
our economy competitive.  

• Everyday items like cell 
phones, laptops, cars—even 
buildings, lifesaving medical 
devices and equipment used 
in national defense systems—
all come from minerals. 



National Mining Association 
http://www.nma.org/ 

The National Mining Association is the official voice  
of U.S. mining 

• Every American uses an average of nearly 40,000 
pounds of newly mined materials each year. 

• The United States produced about 6 percent of 
the world's nonfuel nonferrous minerals in 2010. 

• The Toyota Prius plug-in-hybrid requires about 50 
pounds of rare earth metals for its motor and 
battery 

 



National Mining Association 
http://www.nma.org/ 

• The total direct and indirect economic impact of 
U.S. mining was valued at $2.4 trillion in 2010 

• Over the next 5-10 years, mining operations will 
need approximately 55,000 new employees to 
meet demand and to replace retiring employees 

• The average coal miner makes $73,000 per year 
in wages. 

• Minerals and materials processed from minerals 
account for exports worth as much as $87 billion 
per year. 

 



 



 



 





 



 



 



Generalized Hardrock Mining & Benefaction Process 

 



 



 



In Situ Leaching 
Florence Copper Project Arizona 
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Kiruna (Iron) Mine, Sweden 
Lower impact underground 

• Automated, high 
Tech 

• 100,000 tonnes 
per day 
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Mine reclamation 

• the process of restoring land that has been mined to a 
natural or economically usable purpose.  

• preparation and planning of mine reclamation activities 
occur prior to a mine being permitted or started.  

• Mine reclamation creates useful landscapes that meet a 
variety of goals ranging from the restoration of productive 
ecosystems to the creation of industrial and municipal 
resources.  

• In the United States, mine reclamation is a regular part of 
modern mining practices.[1] Modern mine reclamation 
minimizes and mitigates the environmental effects of 
mining. 



 

From Prof. Murray Hitzman Colorado School of Mines 
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Exploration Innovations  

 



Mine Design Innovations 

 



Mining Development Innovations 

 



Mining Technology Innovations 

 



Metallurgical Innovations 

 



Safety Innovations 



Reclamation Innovations 

 



 



Hardrock Mining and Beneficiation 
Environmental Management System Guide 

National Mining Association (NMA) President and CEO Hal Quinn and Society for 
Mining, Metallurgy & Mining (SME) Executive Director David Kanagy today jointly 
announced the availability of a new tool to aid hardrock mining operations with 
managing environmental performance. The Hardrock Mining and Beneficiation 
Environmental Management System Guide was jointly developed by a team of 
environmental professionals drawn from each group’s membership. 

Objectives—Companies implement an EMS for different reasons. In all cases, 
improving the consistency and quality of regulatory compliance and reducing 
environmental risks are primary objectives. 
• Reducing environmental impacts (i.e., preventing pollution, reducing 
consumption of and protecting natural resources); 
• Obtaining third-party certification to ISO 14001; and/or 
• Improving a company’s reputation with external stakeholders. 



 



US Dept of Labour, Oct. 2011                 
More than 80 percent of U.S. mining operations did not have a 
single lost time accident last year. 



Estimated Global Nonferrous Exploration 
Budget Totals, 1993-2011 

 



Global Nonferrous Exploration 
Budgets by Region, 2011 

 



 



 



 



 



Federal Environmental Laws that Govern U.S. Mining  
More than three dozen federal environmental laws and regulations cover all aspects of mining. 

The following list includes some of those major laws. In addition, each state has laws and 
regulations that mining companies must follow. 

 

• National Environmental Policy Act - requires an interdisciplinary approach to environmental 
decision making. 

• Federal Land Policy and Management Act - prevents undue and unnecessary degradation of 
federal lands. 

• Clean Air Act - sets air quality standards. 
• Federal Water Pollution Control Act (Clean Water Act) - directs standards for surface water 

quality and controlling discharges to surface water. 
• Safe Drinking Water Act - directs standards for quality of drinking water supplied to the public 

(states are primary authorities) and regulating underground injection operations. 
• Solid Waste Disposal Act - regulates generation, storage and disposal of hazardous waste and 

manages solid, non-hazardous waste (states). 
• Comprehensive Environmental Response, Compensation and Liability Act -requires reporting 

of hazardous substance releases and inventory of chemicals handled. 
• Toxic Substance Control Act - requires regulation of chemicals that present risk to health or 

environment. 
• Endangered Species Act - lists threatened plants and animals; protection plans mandated. 
• Migratory Bird Treaty Act - protects nearly all bird species. 
• Surface Mining Control and Reclamation Act - regulates coal mining operations and 

reclamation. 
• the Rivers and Harbors Act, 
• the Federal Mining Law, 
• the National Historic Preservation Act, 
• the Law Authorizing Treasury's Bureau of Alcohol, Tobacco and Firearms to Regulate Sale, 

Transport and Storage of Explosives, and 
• the Federal Mine Safety and Health Act. 

 



 



 



 



 



 



NMA Position on Minerals 

• pioneering technologies and best practices, we have great 
potential to tap into our own rich reserves of key minerals 
in a safe and environmentally sound manner 

• United States is already considered a major mineral 
producing country and a net exporter of several mineral 
commodities, predominantly gold, as well as large 
quantities of iron ore, copper, phosphate rock and zinc. 
With increased utilization, these resources would play a 
vital role in helping grow our economy, strengthen U.S. 
industries and drive American innovation.  

• Smart policies that enable the efficient development of our 
country’s domestic mineral resources, U.S. mining can 
continue to supply the minerals Americans need to flourish 
and maintain a healthy standard of living. 



NMA Position on Minerals 

U.S. Minerals Mining Contributes 
Significantly to the American Economy 
 
• U.S. minerals mining contributes more than $13.6 
billion in personal income and payroll taxes annually. 
• The total value of U.S. minerals mining output is 
valued at more than $68 billion. 
• U.S. minerals mining employs or supports 650,000 
high wage jobs, paying more than $40 billion in wages 
and salaries. 



U.S. Minerals Mining is Environmentally Responsible 
 
• The industry is among the most heavily regulated in the 
world, complying with scores of federal and state laws, including: 
the Clean Water Act, Clean Air Act, Endangered Species Act, 
Resources Conservation and Recovery Act, the National 
Environmental Policy Act and the Antiquities Act among others, as 
well as with specific regulations governing mining administered by 
multiple federal agencies. 
 
• Since 1980, the minerals mining industry has reclaimed nearly 
200,000 acres of mined lands. 
 
• A 1999 study by the National Research Council of the National 
Academy of Sciences concluded the existing regulatory framework 
for mineral mining was effectively protecting the environment. 
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Declining Investment Will Impact U.S. Minerals 
Mining 
 
• The U.S. has reserves of more commodity 
minerals and metals (78) than any other country – 
yet accounts for only a small fraction of the world’s 
total exploration spending. 
• The U.S. share of global spending on exploration 
is declining – dropping from 20 percent in 1993 to 
8 percent in 2007. 
• U.S. producers operate in a high-cost region, yet 
compete in a global commodity market that 
determines mineral prices and rewards low-cost 
production. 
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U.S. Minerals Mining is Harmed by Poor Public Policy 
 
• “A decline in exploration expenditures relative to other 
countries often provides the first indication that a country 
is losing its competitiveness in attracting investment into its 
mineral sector.” (World Bank study, 2006) 
 
• The U.S. ranks near the bottom of 25 of the world’s mineral 
mining regions in terms of the impact of its regulatory and 
economic policies governing mineral mining production and 
the ability to attract investment. 
 
• More than 15 federal environmental laws apply to any major 
mining project and either require permits or contain standards that 
must be accounted for in permits – a major factor behind the high 
costs and length of time associated with obtaining them. 
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The U.S. is Increasingly Reliant on Imported Minerals and Metals 
 
• U.S. reliance on mineral imports has nearly doubled over the 
past decade (1996-2006), according to the USGS. 
• The U.S. now relies on imports for more than 50 percent of 44 
mineral commodities, up from 22 import-dependent minerals in 
1996. 
• With rising demand from China, India and other rapidly 
developing countries, the value of minerals and metals imported 
into the U.S. has increased substantially – signifying the potential 
economic opportunity that is being lost to U.S. metals mining 
regions. 
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US dependence on mineral imports has doubled over 
the past 20 years. Today, less than half of the mineral 
needs of U.S. manufacturing are met from domestically 
mined minerals. Long permitting delays drive minerals 
exploration investments to other counties. 
 
Legislation passed by the House of Representatives in 2012, the 
"Strategic and Critical Minerals Production Act of 2012“ 
 (H.R. 4402), has the potential to remove many of the causes of 
permitting delays that cripple U.S. minerals development. 
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http://thomas.loc.gov/cgi-bin/bdquery/z?d112:h.r.4402:

