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1) Good afternoon; and thank you to Eric Cheney and Cathy Skinner for generously agreeing to
provide time in this interesting session for my SEG Presidential Address.

2) ThetopicofA A Heal t hy Society, Geosisquterbmadsand and Nat U
my mind went a lot of different directions searching for what | wanted to talk about today.

3) Inthe end, | decided to highlight the need for a civil, thoughtful and informed debate about
the role of mineral resources for a healthy society

4) Simply
a

put , I believe itds no I onger morally o
stand d

r of Iliving that most of us enjoy so | o

5) Infact, | think there is a more urgent need to address issues around mineral resources &
society than there is around global warming & society.
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Overview

Some else’s backyard
* The Kolwezi example

Mineral resource demand
» Global

« USA

« REEs

But not in my backyard
* In-situ copper leaching

Opportunities

In our own backyard

So this afternoon, | want to share my perspective on this with you based on a just a
few examples starting with my experience several years ago at Kolwezi in the DRC.

Then, | want to talk about the fundamentals of mineral resource demand today, and a
current example of classic not-in-my-backyard thinking going on in Phoenix, Arizona
right now.

This all leads me to believe that there is a better way than this, and that we all need
to start in our own backyard. This is all about perspective 1 yours, mine and the rest
of society.

In this photograph, 1 6m standing in fr
Springs in New Zealand. This is a gold deposit that occurs in a National Park. But
the water quality is a mess i acid mine drainage-like and the air quality is impacted
by sulfurous and carbon dioxide fumes. In another location and circumstances |
perhaps this would be a superfund site!

Ités a matter of perspective. 6l 1l gi
Geologist at the Morenci Copper Mine in Arizona, my mother was taken back by the
scale of landscape impact until | explained this was a rock-based manufacturing
facility. Under that perspective, it
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Someone Else’s Backyard — Kolwezi, DRC
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This is a photo of a very typical community in southern DRC and northern Zambia. It

i s extremely
recognizabl e
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Nonetheless, the villagers were smiling, the children were playing and they gratefully
accepted a few cans of coca cola that we handed out.
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Someone Else’s Backyard — Kolwezi, DRC
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But they were living next to the huge Kolwezi mining and processing complex that the
Bel gians developed in the 19606s, the gover nme
was finally shut down in 2001-2003.

This complex consists of a huge open pit mine 2.5X1.5km, an underground mine i
now flooded & collapsed, and processing facilities for oxide and sulfide ores that
average about 6% Cu and 0.5% Co. Of course it is also associated with numerous
waste dumps, tailings dams, and related facilities without any semblance of
environmental controls.

This place wasndt safe either. | saw barefoot
one village to another, and what few workers who were left wearing flip-flops, shorts,
T-shirts and no hard hats or other PPE.

I was dumbfounded and realized that | had fina
backyard. These people got all of the environmental and social impact, but little of
the economic benefit. This is not a healthy s

Many of us maintain a very high standard of living that is strongly dependent on
foreign supplies of mineral resources, but we should not accept that it is OK so long
as it is in someone elseds backyard.

We defer responsibility for adhering to our own high-standards of environmental &
social practice to other countries with much lower standards than our own.

And at the same time we restrict mineral development on public & private land with
an attitude that we donét want to disturb our
communities. Simply put i we are importing the value and exporting the impact! 4



Mineral Resource Demand — Global
World Population: 1950-2050

1

9 Billion

ion

6 Billion

8 Billion

5 Billion
ﬁillion
3 Billion

Population (Billions)

0
9
8
7
6
5
4
3
2
1
0

1950 1960 1970 1980 1990 2000 2010 2020
Year

Source: U. S. Census Bureau, International Data Base, December 2008 Update.

1. Letbs take a | oot at
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already been addressed by several other speakers in this session today.

disappear i so we can continue to ignore the problem.

This chart shows a prediction of world population of 9 billion people by the year 2040.
Barring another global pandemic like the Black Plague, nuclear war or something
even worse, society is going to have to explore for, develop and deliver the mineral
resources required of an increasing population.

But, population growth is not the whole story.

From a fundamental perspective, the demand for mineral resources is not going to
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Mineral Resource Demand — Global

Trends In Global Income Distribution 1970-2000
And Scenarios For 2015
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The richest 10% of — The richest 20% get

the world gets 53.1% 72.9% of the income
of all the income 5.4%

3.8%
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The bottom 10% get 0.6% 1.2%
0.6%

Source: United Nations Development Program. Human Development Report Office Occasional Paper (2005).

Its also about standard of living, or as Murray Hitzman pointed out i level of
consumption.

This chart from the UNDP shows the distribution of global income for the period 1970
to 2000 considering scenarios through 2015.

What you can see is that the richest 20% of the world gets 73% of the income.
And the bottom 10% get only 6/10ths of a percent.

You all know what |1 6m getting at hereé
of the world for a better and healthier standard of living.

Ther e



Mineral Resource Demand — Global

Less developed countries
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1. This is the same graph of projected population growth that | showed two slides ago.

2. Only, now it shows the split between the more developed and less developed
countries. So, it is not difficult to see the impact of both an increase in population
combined with an increase in per capita consumption of mineral resources in the
developing world.

3. The conclusion is that despite the vagaries of financial, political and economic cycles,
the world will inevitably require more mineral and other resources. And, this will
occur sooner, faster and stronger than any imagined impact from global warming!

4. Let 6s take a simple |l ook at the North American
the order of magnitude of this demand.



Mineral Resource Demand — USA

Every North American
born will depend on or
consume 3.6 million
pounds of minerals,

metals, and fuels

I know many of you have probably seen this already in many different ways, but | still
want to point out that every North American born today will depend on or consume
3.6 million pounds of minerals, metals and fuels over their lifetime.

How many of you own a car or house? Al most ev

Il 81l give you an exampl e: the average automob
copper in its motors, wiring and other components. And the average home contains
about 400 pounds.

With this in mind, | etbés compare & contrast th
I ndia and Chinaé



Mineral Resource Demand — USA
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This chart shows the per capita copper consumption in the USA relative India and
China.

If the developing world consumes on the order of only 10% of what the typical North
American does, you can easily imagine the accelerating demand for mineral and
other resources even with a modest increase in either population or standard of
living.

Here is another thing to think about: the world today consumes enough copper to
deplete the reserves of any of our world-class copper mines in just one year.

Yet, the average time to explore for, discover, develop, construct and begin
operations at a new copper mine is 28 years!

We have our work cut out for us if we continue to do things like we have in the past,
can you imagine the environmental and social impact.

But this may not really of much concern to us, of course, if the impact is in somebody
el sebs backyard!

Letds talk about that for a moment é



Today we are more globally interconnected and interdependent than at any time in
human history.

And, our global supply chains for mineral resources are highly dependent on
economic cooperation. So, letds talk about ou

This is a recently published chart from Mining
illustrates the US reliance on foreign imports for 67 non-fuel minerals that are critical
to our lifestyle.

This tells part of the story about just whoos
from.

The yellow color highlights 43 of those minerals that we have to import to supply over
50% of our needs. These minerals are not just the rare & critical metals that we are
suddenly hearing about over the past year or so.

They also include: minerals like potash, zinc, tin, tungsten, and magnesium.
And, we also import a substantial amount of nickel, aluminum and copper.

These are essential and fundamental mineral resources that are needed to sustain a
healthy society.
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