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SAFETY 



Assignment 
 If going to SME 

Attend 2 talks on anything and report to 
the class 
Summarize the talks, state why you think it 
was a good or bad or so-so talk 

Not going to SME 
Find a published paper of your interest 
Summarize the paper, state why you think 
it was a good or bad or so-so paper 
 



“Our greatest weakness lies 
in giving up. The most 
certain way to succeed is 
always to try just one more 
time.“ 
 
-- Thomas Edison, inventor 



What is sustainable 
development?  



"We do not inherit the 
earth from our ancestors, 

we borrow it from our 
children."  

 
Native American Proverb  



Sustainable development  
Development that meets the needs of the 

present without compromising the ability 
of future generations to meet their own 
needs.  

Sustainable development is not about 
sustaining the life of a mine.  

Instead it is about sustaining the flow of 
materials for this and future generations 
and maintaining viable communities now 
and in the future, even after mine 
closure. 



Sustainable development  
Sustainable development is about 

ensuring a better quality of life for 
everyone, now and for generations to 
come. 

Sustainable development is about how 
the company handles potential risks 
(financial, health, environmental, 
geological) 



What does this 
definition imply? 



What does this definition imply? 
• Future generations have rights to the resources 
• The Current generation has a duty to include 

future generations’ needs in its decision-making 
Is this a “Freeze-frame” projection into the future? A 

no growth or slow growth definition? Or may the 
current generation assume there will be future 
technological advances and economic growth? 

• An accounting of social and environmental 
impacts 
»Who makes the call? Government, industry or 

the free market? 
 



What is Mining’s 
Role in  

Sustainable 
Development? 



Sustainable development: can 
the mining industry afford it? 



Definitions 
What is sustainability? 

In simple terms, sustainable development 
means that we should use things in such a 
way that future generations can use them 
too, or at least enjoy the same benefits as 
we enjoy from use of the resource. 

Should we use the term responsible 
mining? 

What one thinks is responsible isn’t to 
others 

 



Definitions 
Should we use Corporate Social 

Responsibility (CSR)—“the commitment 
of business to contribute to sustainable 
economic development, working with 
employees, their families, the local 
community and society at large to 
improve their quality of life.” 

Should we use Social license to operate  



Example 



EXAMPLE—Mountaintop 
Surface Coal Mining 
Example illustrating the complexity 

of the mining industry and 
sustainable development  

Removes coal from the summit and 
dumps the overburden in the valleys 
 



Mountaintop Surface Coal 
Mining 
From Ohio to Tennessee 
Since the 1960s 
 In 2015 1/3 of US electricity produced 

from coal fired plants 
MTM approximately 5% of the coal 

produced 
Numerous recent studies showing 

health effects and negatively affecting 
the environment 
 



EXAMPLE—Mountaintop 
Surface Coal Mining 

The Hobet mine in West Virginia 
taken by NASA LANDSAT in 

1984 
The Hobet mine in West Virginia 

taken by NASA LANDSAT in 
2009 

http://en.wikipedia.org/wiki/LANDSAT
http://en.wikipedia.org/wiki/LANDSAT


EXAMPLE—Mountaintop 
Surface Coal Mining 

Mine the coal 

Fill valleys 

Tailings 



Mountaintop Surface Coal Mining 
Many Environmental effects 

Water quality, flooding, increase base line flow 
Deciduous forests destroyed 
Headwaters affected 

Potential Health effects 
Rates of mortality, lung cancer, as well as chronic 
heart, lung and kidney disease increased 
higher rates of birth defects 

NOTE MAY NOT BE A CAUSE AND EFFECT 
RELATIONSHIP, BUT OTHER FACTORS 
INVOLVED 



Some of the oldest soils in 
North America removed 



EXAMPLE—Mountaintop 
Surface Coal Mining 

Appalachian Voices 

450 mountains and summits in 
Appalachia have been 

destroyed by mountaintop 
removal coal mining (as defined 

by OSM in their 1985 EIS) 



EXAMPLE—
Mountaintop 
Surface Coal 
Mining 



EXAMPLE—Mountaintop 
Surface Coal Mining 

Changes in the way coal is mined, from 
small underground operations, to strip 
mines, to current mountaintop mining—cost 
effective, safer for workers 

Has changed the people, the communities 
and environment of Appalachia 

The stark realism that mines come and 
go, technology changes, and no job, no 
place, no way of life is forever 
 



Mountaintop 
Removal Surface Coal Mining 

Employment is down, skill demands are up, 
communities have gone, and people have 
moved and been moved 

Decrease in jobs but the upward increase in 
salaries—who is better off? 

How does a society choose between 
many low paying jobs in dangerous 
underground mines and few, well paid 
jobs in safe above ground operations? 



Mountaintop Coal Mining 
The failure of politicians and society to 

build an economy beyond mining 
Would the region be better off if no coal 

had been mined at all, but the 
equivalent amount of energy had come 
from nuclear power plants 

Are people better off now that Wal-Mart 
is one of the top five employers of the 
mining counties where mining 
employment has dropped most? 

http://www.infomine.com/publications/docs/SOAR_SustainableMining.pdf 



http://www.industry.gov.au/re
source/Documents/LPSDP/g

uideLPSD.pdf 



http://www.iea.org/ciab/
papers/CIAB_Case_Stu

dies_2006.pdf 



Mining’s Role in  
Sustainable Development  



https://ac.els-cdn.com/S2300396015300446/1-s2.0-S2300396015300446-
main.pdf?_tid=ee4d2222-151c-11e8-8295-

00000aacb35d&acdnat=1519007652_60b3775dfb3189cc0c7e1e514866b592 



Mining’s Role in  
Sustainable Development  

Creator of New Wealth  
–Jobs, taxes and economic growth 
–Foundation for eliminating poverty 
–Make a profit -- Shareholder return 
–Enhanced standard of living 

 Providing Mineral-based Products to Meet 
Society’s Basic Material and Energy Needs 
and Demands 

–Building blocks of economic growth 
 

 



Mining’s role ... continued 

 Advances in Civilization 
–All successful societies have encouraged, 

and will continue to encourage, mining 
–Metallurgical and technological advances 

have defined advances in civilization 
Mitigation of Society’s Impact on the 

Environment 
–Mineral products make environmental 

protection technology possible 
–Modern mines are designed and built for 

closure 
–Recyclable mineral products 

 
 
 

 



Mining’s role … continued 

 Providing Lasting Benefits after an Orebody Is 
Exhausted 

–Mining’s legacy to the community – a 
sustainable rural economy 

–Avoiding the boom/bust cycles of the past -- 
How do we keep the party going? Requires 
planning and cooperation 

–Metals are durable and continue to be used 
by society  

 Efficient use of resources – energy, water, 
land and minerals 

–Technological advances promote resource 
conservation, efficiency, and extend mine life 

 



Continued supply of natural 
resources to manufacture 
and produce products that 

society demands  
Recycling 
Re-use 
Less use 
Materials replacement 
Alternative product design  
Mining of new resources  



 Economic Responsibility --  shareholders, 
employees, community, society 

 Environmental Responsibility -- society is more 
concerned with mining’s impacts and behavior 
than its products 

 Resource Stewardship -- wise and efficient use 
 Community Engagement -- shared objectives 
 Product Stewardship  
 Social License and Public Accountability– we 

mine with the consent of the public 
 

Sustainable Development in the Context 
of Mineral and Energy Development 

Encompasses: 



Sustainability applied to any industry requires four  general 
considerations (Richards, 2002): 

♦Economic ♦Environmental  ♦Social  ♦Governmental 

 

 



Sustainability applied to any industry requires four  general 
considerations (Richards, 2002): 

♦Economic ♦Environmental  ♦Social  ♦Governmental 

 

Sustainable does not mean:  

 → renewable 

 → zero environmental impact 

 → “green” 



Sustainability applied to any industry requires four  general 
considerations (Richards, 2002): 

♦Economic ♦Environmental  ♦Social  ♦Governmental 

 

Sustainable does not mean:  

 → renewable 

 → zero environmental impact 

 → “green” 

Note affects of renewable business on the environment: 

→ agriculture, farming: much greater land area, regionally 
much greater negative environmental impact 

→ golf courses: occupy surface area greater than state of 
 Delaware  -  5270 km2 (herbicides, fertilizers) 

 



Breaking New Ground 
Report of Mining, Minerals and 

Sustainable Development project, 2002 
http://pubs.iied.org/pdfs/9084IIED.pdf 
MMSD+10, 10 yr report 
http://pubs.iied.org/pdfs/16041IIED.pdf 

 

http://pubs.iied.org/pdfs/9084IIED.pdf
http://pubs.iied.org/pdfs/16041IIED.pdf


It is not easy to meet society’s 
needs without changing the 
landscape somewhere and 
affecting local communities. 



Increase in population and the 
desire to maintain the lifestyle that 
we have here in America has led 

to an unprecedented change in the 
landscape locally.  



The challenge is provide 
society with its needs, 

protect future resources, 
and alter the landscape and 
affect local communities as 

little as possible. 



• Mining is compatible with environmental 
protection and social responsibility, and 
difficult challenges can and must be 
faced by the industry.  

• Those who fail to meet this challenge 
are the likely losers.  

• Society and the environment are also 
losers, and must also step up to the 
plate to meet the challenges. 
 



Seven Questions to 
Sustainability 



How to assess the contribution of 
mining activities 

Maintain social license to operate 

Seven Questions to 
Sustainability 



Are engagement processes in place 
and working effectively?  

Have community relationships been 
established?  

Is there adequate feedback from the 
community?  

#1 - Engagement 













Will people’s well being be 
maintained and/or improved 
during and after the mining 
venture?  

#2 - People 



 St. Cloud zeolite mine in 
Sierra County was first 
converted from a silver 
mill into a crushing plant 
for production of 
zeolites. Then the 
company diversified into 
reclaiming AML sites 
throughout NM as well 
as mining aggregate for 
roads and railroads. They 
now grow trees using 
their zeolite for 
reclamation plots 
throughout the state. 



New technologies to improve 
worker safety 





Health and safety programs are 
important for happy healthy miners 



Mining companies are proud of their 
health and safety programs, with many 

awards being won for H&S 





Recognize environmental management as a 
high priority 

Establish environmental accountability 
Encourage employees at all levels to 

recognize their responsibility for 
environmental management 

Adopt environmentally sound technologies 
Adopt risk analysis and risk management. 

 

#3 - Environment 



St. Cloud received state reclamation 
awards for reclaiming AML at Lake 

Valley and other mine sites 







#4 - Economy 

Mining, recycling, and 
conservation are important to 
provide the continued flow of 
commodities required to continue 
our way of life.  

Companies are in the business to 
make a profit 





New technologies using industrial 
minerals 



    Intreped Ltd. (potash) and HRI 
Inc. (uranium) are investing in 
new technologies to determine 
if they can use in situ or 
solution mining.  
 



#5 - TRADITIONAL AND 
NON-MARKET ACTIVITIES  

Are traditional and non-market 
activities in the community and 
surrounding area maintained or 
improved with the operation? 

Protective of indigenous cultures  



Lafarge donated a 
reclaimed aggregate pit 

to the Laguna Tribe 





#6 - Governance 

Are the rules and incentives in 
place and as long as required to 
address operational 
consequences? 

Communication 
 





From Anglo American: 
 
 “To secure a continuing license to operate, 

the mining and resources industry will have 
to frame its future in economically viable, 
socially beneficial and environmentally 
sound practices that are negotiated with 
communities within which it works.”  



From Rio Tinto 
 
  "We believe we can only continue to 

generate value for our shareholders over 
the long run if we excel in our performance 
on environmental and social issues. 
Sustainable development …manages all the 
business risks to earn a license to operate 
from all stakeholders." 



 Is the project a net positive or negative 
for people and ecosystems?  

 Is there a process in place to synthesize 
and assess the continued progress 
towards sustainability?  

 Is there executive support from the 
company?  

#7 – Synthesis and 
Continuous Learning 



Many companies have educational 
materials in their web sites for teachers 



New Mexico Bureau of Geology and Mineral 
Resources in cooperation with New Mexico Energy, 
Minerals, and Natural Resources Department hosted  

the 2005 Decision Makers Field Conference on 
Mining in New Mexico. 





Successful sustainable 
development involves 
the mining industry, 
government, and the 

community. 



ICMM—International Council 
on Mining and Metals—10 
principles 
 Implement and maintain ethical 

business practices and sound systems 
of corporate governance.  

 Integrate sustainable development 
considerations within the corporate 
decision-making process.  
 



ICMM—principles 
 Implement risk management strategies based 

on valid data and sound science.  
 Seek continual improvement of our health 

and safety performance.  
 Seek continual improvement of our 

environmental performance.  
 Contribute to conservation of biodiversity and 

integrated approaches to land use planning.  
 Facilitate and encourage responsible product 

design, use, re-use, recycling and disposal of 
our products.  
 



ICMM—principles 
Contribute to the social, economic and 

institutional development of the 
communities in which we operate.  

 Implement effective and transparent 
engagement, communication and 
independently verified reporting 
arrangements with our stakeholders.  
 

http://www.icmm.com/our-
work/sustainable-development-
framework/10-principles 
 



http://mining.ca/sites/default/files/documents/TSM-101-A-
Primer-Eng.pdf 

Mining Association of Canada 
Towards Sustainable Mining 



http://mining.ca/sites/default/files/documents/TSM-101-A-
Primer-Eng.pdf 

Mining Association of Canada 
Towards Sustainable Mining 
Engaging with communities 
Driving world-leading environmental 

practices 
Committing to the safety and health of 

employees and surrounding communities 
 



http://mining.ca/sites/default/files/documents/TSM-101-A-
Primer-Eng.pdf 

Mining Association of Canada 
Towards Sustainable Mining 

Accountability (participation is 
mandatory for all members)  
Transparency 
Credibility 





Business case for sustainable 
development 



Business case for sustainable 
development—business drivers 

Supply and demand risks 
Access to funding (stocks, loans) 
Access to natural resources 
Access to labor, educated labor 
Political and regulatory environments 
Operational efficiency and costs 
Balance sheet 
Reputation 
R&D and innovation 



Business case for sustainable 
development 

 Investors are more savvy, smarter, realize 
more factors affect profit than just supply and 
demand 

World Bank investing in companies with a 
corporate history of positive sustainable 
development  



Business case for sustainable 
development 

 save costs by making reductions to environmental 
impacts and treating employees well 

 increase revenues by improving the environment 
and benefiting the local economy 

 reduce risk through engagement with stakeholders 
 build reputation by increasing environmental 

efficiency 
 develop human capital through better human 

resource management 
 develop human capital through better human 

resource management 



Business case for sustainable 
development—Corporate 
Social Responsibility (CRS) 
 focus on individuals 
 instilling an ethic of education and learning 
 put employees first as business’ best assets 

and ambassadors 
 establish a system for keeping CSR debates 

and dialogues transparent and continuous 
 form smart partnerships, not for publicity or 

cover, but to realize CSR goals 



Business case for sustainable 
development—Corporate 
Social Responsibility (CRS) 
measure and account for what they do 
 report externally; but report in ways that 

reach all stakeholders, not just those on 
their mailing list or on the Internet 



Lessons learned 



Lessons learned 
Community understands time differently than 

mining companies 
Mining companies might speak of progress over 
the last 10 years or the outlook for the next 10 
years; 
Indigenous peoples speak of their ancestors and 
the effects of mining on past generations, and 
the protection of traditional values for future 
generations; and 
The labor community speaks about health 
problems created by exposure or practices 40 
ears ago. 

 



Lessons learned 
 Trust or lack of trust—legacy issues 
 Perception of mining by many continues to become 

more negative 
 importance of understanding historic and current 

governance and institutional arrangements with 
respect to mining and the communities of interest 
and the continued impact of these arrangements on 
issues related to mining 

 need to understand the speed and direction of 
change into the future in order to move with them 
rather than after them 

 



Lessons learned 
Lack of appreciation for the variety of values 

that are articulated in any discussion of 
sustainability—lack of a common frame of 
reference 

Mining industry, sustainability is the ability to 
continue into the future 
environmental NGO’s sustainability refers to the 
ecosystem or biosphere 
indigenous people or resource dependent 
communities it refers to the sustainability of their 
communities 

https://www.iisd.org/pdf/2002/mmsd_sus_profile.pdf 



Is it possible to have 
sustainable development, 

sustainable economic 
growth, sustainable 
communities and a 

sustainable society without 
mining? 

 



What are some Roadblocks 
to Sustainable 
Development? 

 



Roadblocks to Sustainable 
Development 
 NIMBY, BANANA and NOPE 

– Locking up access to our resources is not 
sustainable, nor is it environmentally or socially 
responsible  

– Fails to recognize that poverty, not 
development, is the worst polluter 

– Arrogant--limits future generations’ choices 
– Environmental imperialism – exporting the 

impacts of our consumption  
 
 Ineffective inter-agency cooperation 



Roadblocks to Sustainable Development 
continued 

 Over Regulation 
– The Babbitt 3809s 
– The Roadless Rule and similar attempts to 

create de facto wilderness 
– Solicitor opinions (millsite, excess reserves, 

etc.) 
– Court and agency interpretation of ESA, CWA, 

CAA 
– EPA 

 The Permitting Process (NEPA) 
– The perpetual litigation machine 
– The never-ending story 

 



Sustainable development: can 
the mining industry afford it? 



SUMMARY 
Mining is a major form of creating 

wealth by providing the raw materials 
needed to sustain our way of life 

Mining companies need to make a profit 
in order to remain sustainable 

Mining companies have numerous 
opportunities to contribute to their 
communities and provide a sustainable 
future 



Assignment 
 If going to SME 

Attend 2 talks on anything and report to 
the class 
Summarize the talks, state why you think it 
was a good or bad or so-so talk 

Not going to SME 
Find a published paper of your interest 
Summarize the paper, state why you think 
it was a good or bad or so-so paper 
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