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My career at ASARCO LLC (Asarco) is bookended between stints of
consulting at Arthur D. Little Inc and tfgMM Strategic Consulting.

How | was infroduced to sustainable development at Asarco.

ased on the classic Brundtland Commission definition of “sustainable
' , contrary to public perception, mining can be







My professional career started at Arthur D. Little Inc, a prominent
engineering and Management consulting firm in Cambridge,
Massachusetts in 1981.

The company'’s founder Dr. Arthur Dehon Little, an MIT chemist
1at science and technology can solve society’s problems.







In 1921, Dr. Little set about debunking the myth that you cannot make a silk
purse from a sow's ear and entrusted the company’s chemists to this project.

They obtained pig’'s ears from a slaughterhouse in Chicago, chemically
treated it and spun it into a silk-like yarn from which two silk purses were
made.

sonian Museum in Washington DC and another displayed
idge, Massachusetts.







In 1978, During my tenure at Arthur D. Little we tried to disprove the adage that “you cannot
fly a lead balloon,” with the great balloon contest.

There were three entries- the conventional design in the middle, the contrarian cube design
on the right and the hybrid on the left.

It was decided that since the contest would be covered by the networks (no cable TV at that
time) it would be prudent to have a frial run before the main event.

the trial run on the company’s parking lot on a Monday afternoon. The
s a sudden strong gust of wind and all three balloons




Organized in 1899 as the American Smelting and Refining Company.

Started as a consolidation of lead-silver smelting companies.

Evolved over the years to an integrated primary non-ferrous metals




Is a major domestic integrated primary copper producer
Open Pit Mines: Ray, Mission and Silver Bell in Arizona.
Concentrators: Ray, Hayden and Mission in Arizona.

Leach, SX-EW Plants: Ray and Silver Bell in Arizona.

en Smelter in Arizona.




“The 215t Century: Challenges and Opportunities for the Mining Industry,”
in Proceedings of In’rerna’rional Symposium on Environmental

of Mining and Mlnerol Industries (EMOMAMI-' 98), Natural
on and Instfitute of Advonce
dia, pp. 87-91.




“ Development that meets the needs of the present without
compromising the abillity of future generations to meet their own needs.”

ent “Our Common Future” 1987 (also




Mining in this presentation includes mining, beneficiation, smelting and
refining.

At first blush it appears mining may be incompatible with sustainable
development.

journal in the early 1990s noted that
' ainability,




No single mine can operate forever. Mineral resources are finite and
non-renewable.

Historic mining practices, that are no longer acceptable, have had
lve impacts on the environment.




Mining is iImportant for the industrial and economic development of
many countries.

Every item of commerce must be produced from something that is
mined or grown.

t or for that matter any development not




Kennecott Utah Copper Division: Bingham Canyon Mine, operating since 1906.

During this period the mine has produced well over:
Copper 19.5 million tons;

Gold 27 million troy ounces;

illion troy ounces;




Many metals once produced are capable of being recycled, smelted time
and again to their original elemental form and refined to demanding
specifications:

Over 95% of gold ever produced is still in existence

Over 60% of the silver mined is still in use

d since 1900 is still in use




As demand for metals rise, so do proven and probable resources:

Exploration: adds to the resource base.

Advances in technology — Froth Flotation, Leach SX-EW of copper ore and Flash
1d Bath Smelting

enewable.




When it is conducted in a manner that balances economic,
environmental and social considerations -- often referred 1o as the *
iple bottom line,” or the 3 Ps-Profit, Planet and People.

nose that promote this balance.



Although the term sustainable development had yet to be coined, primary copper
producers like Asarco applied economic, environmental and social considerations
in their business decisions for well over a century.

Company implemented an employee pension plan, conducted research on effect of
pollutants on crops and established a health and safety committee early in the 20" century.

Pioneer in developing and implementing air pollution control technologies in the first half and
bollution in the latter half of the 20th century.

ce, an efficient copper melting furnace and



In the next three slides, | will list examples of current sustainable
practices at Asarco’s operations, covering mining and beneficiation,
including reclamation, smelting and refining.




Reducing groundwater use at the Mission Complex

Since 2009, Asarco has been using CAP water for its mining and mineral processing operations at the Mission
Complex .

CAP water consumption has represented 48-62% of the water consumption.

Renovation of pumping stafion at the Hayden well fields and booster pump installation at Ray

~ Savings in water and electricity usage and rebate for energy conservation from the utility.

> cading to greater use of reclaim water.

ne Mission Complex

7
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Anode Furnace Ventilation Project
In response to the reduction in ambient lead standards in 2008, project completed in 2012/2013 .

Project resulted in 88-92% reduction in particulate matter, 85-97.5 % reduction in hazardous air
pollutants and 13% reduction in natural gas savings and associated greenhouse gas reduction.

Converter Retrofit Project

lowering of the sulfur dioxide ambient air quality standard in 2010, project completed




Application of green chemistry in copper electrorefining at the Amairillo Copper
Refinery (ACR)

Molecular Recognition Technology for bismuth control in copper electrolyte.

Acid Purification Unit to recover sulfuric acid and arsenic from bleed electrolyte .

With anode slimes processing moved to Mexico along with selenium and tellurium,
covery some of the remaining tellurium as copper telluride.




One issue that has risen to the forefront is the safety and management
of tailings dams driven by catastrophic failures of tailings dams, the
most recent in Brazil in January 2009.

Jing investors are asking for global standards.

oming years.



The metals mining industry has been and will continue to be an essential
contributor to the economic and social development of nations endowed with
mineral resources.

Population expected to grow from 7.6 to 9.6 billion by 2050 with increasing per capita
sumption. Applying sustainability considerations becomes even more important.

eral factors will determine which companies will



Mining companies have been publicly reporting sustainability performance for well over decade
and a half.

The reports and the underlying sustainability metrics have been useful as tools for self-assessment, assessment by rankers
and in communicating the company'’s performance on environmental, social, economic and governance factors 1o ifs
stakeholders. To a limited extent it has been useful in identifying sustainability targets for the future.

here has been pressure from stakeholders on increased disclosures on the following:




In aftempting to taking their sustainable development programs to the next level, mining companies
need to determine if it is based on a coherent sustainable development strategy and , if not,

develop one.

Stakeholders i.e., communities, investors will continue to demand increased transparency and
consultation regarding mining company actions as well as their governance mechanisms.

t to align strategy with U.N. sustainable development and targets that are consistent with the




Any Questions?

Contact

Email: kparameswaran0346@gmail.com
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