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Almost a third of the world’s copper
production comes from Chile whose
state copper production company
Codelco dominates world supply
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opper fundamentals are highly

buoyant. Demand for copper

is increasing at over half a

million tones annually, most

of it driven by China, which
consumes 20 percent of global supply.
Demand for copper shows no sign of levelling
off in the opinion of researchers at Yale,
who calculated from 2006 consumption
figures that global demand for copper
would exceed the amount extractable from
the ground by 2100.

Codelco (Corporacion Nacional del Cobre
de Chile or the National Copper Corporation
of Chile) was founded in 1976, five years
after the Chilean government nationalized
the entire copper mining industry. Codelco
grouped the existing deposits into a
single mining, industrial and commercial
corporation and today it is the biggest
copper producer in the world controlling
a tenth of known global reserves. Codelco
has more than $20.835 billion in assets and
in 2011 its equity totalled $6.065 billion. In
the same year the company produced 1.79
million metric tons of refined copper - over
ten percent of world copper production. And
at today’s investment levels it estimates it has
the capacity to maintain current production
rates for a further 70 years at least.

But that can’t be done without strategic
investment, and a number of specific
projects are being targeted. The Andina
Division is located at 3,000 metres above
sea level a little to the north of the Chilean
capital Santiago and at the base of the
chain of operations that is strung out along
the Andes in the northern half of Chile. It
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When you choose the technology, durability
and productivity of our equipment, you
count on Finning's support for your business.

We introduce the broad line of products for
Mining industry.

WE ARE THE FUTURE OF SERVICE.

CAT

:I'it.

FINNING.COM

ey, ey
9 ‘f{

Mining companies are continuously looking
for different ways to improve security,
reduce costs, increase profitability, and
promoting efficiency. Also, new technologies
are always required to increase production,
improve the recovery of the minerals and to
keep the workers secure.

Finning and Caterpillar have understood this
challenge. That’s why they have implemented
an important technological plan, which
facilitates advancing towards an automated
mining industry using the latest technology
in systems, which allows control and
command of the operations of various mining
tasks from a central office..

Currently Finning’s offerings includes
semiautonomous technology that allows

for operation of LHD equipment, this suite

is called Command. Command permits the
operator to do the loading work cycle from a
remote location, operating the machine using
a control.

“It is positive to be incorporating process
automation, since it brings important
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benefits to the mining companies, it permits
that the workers operate from securer places
and the possibility that the processes are
conducted in a more constant manner”

In addition, Finning and Caterpillar have
been working on the design, development,
validation and implementation of new
processes, equipment and technologies, for
the exploitation under a new concept called
“continuous mining”. This implies a very big
technological change, which will permit the
extraction of mineral without detentions.
This technology addresses several of the
current challenges that the mining industry
faces: increase of the costs, derived from
fall in the quality of the mineral extracted,
requirements of sustainability and the need
for always improving the standards of safety
and occupational health of the operators and
mining workers.

“Finning’s aim is to fulfill the markets needs
with excellence in equipment and services,
so that their customers may reach each

of their goals. To be able to do this in an
accurate manner technology plays a key
role, that’s why Finning and Caterpillar are
working so hard in that dimension. Last but
not least, Finning is playing an important role
in tackling the challenge of lacking qualified
professionals for the mining business in
general, by investing in Technical Formation,
to be able to ensure and deliver the best
service in the market and to offer formation
for operators and technicians on the

client’s side.”

www.finning.com




Employee at the Ventanas division
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Invested by Codelco in 2012

is a combined open-pit and underground
mining operation. Andina Expansion Phase
I project involved expanding its mining and
processing capacity from 72,000 tonnes per
day to an average 94,000 tonnes per day
and was completed in 2012 at a cost of
$1.2 billion. But this was just the first part
of a major expansion programme aimed at
increasing annual production at the mine
to around 680,000 tonnes over the next 30
years. Andina Phase II is truly a megaproject
involving the shifting of more than half
a million tonnes of ore daily once it is
completed in 2018 — by then Codelco will
have invested $6.27 billion at Andina.
Chuquicamata, 1,600 kilometres to the
north of Santiago near the port of Antofagasta,
is an open pit operation that has been mined
for a century and is close to being mined out.
But lying at a deeper level Codelco estimates
there is a further 1.7 billion tonnes of copper
ore. So from 2019 and for the next 50 years
after that Chuquicamata will operate as an
underground mine, a change that will cost
$3.8 billion. The method to be used here is
block caving, which involves driving access
tunnels below fragmented ore that is crumbly
enough to flow under gravity to the waiting
trucks. It is an increasingly favoured way
of dealing with high volume, relatively low
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Construction of the underground tunnels at Chuquicamata

grade ore deposits (Chuquicamata comes in
at around 0.7, with molybdenum at around
500 ppm) as long as the geology is right
Going underground at Chuquicamata
will give Codelco potential production of
340,000 tonnes of fine copper and more
than 18,000 tonnes of fine molybdenum
a year from an expected throughput of
140,000 tonnes of ore a day. During its

construction it will create a maximum
3,767 jobs. From 2019, the operation will
provide work for up to 4,837 employees.
It is being designed to the highest
safety standards, and will have a very
positive environmental impact — by going
underground Chuquicamata will reduce its
dust emissions by no less than 97 percent.

Another older mine, this time an

“FROM 2019 AND FOR THE NEXT 20 YEARS
AFTER THAT CHUQUICAMATA WILL OPERATE
AS AN UNDERGROUND MINE, A CHANGE
THAT WILL COST $3.8 BILLION’
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* Analysis and Project Evaluation » Sustainable Development
* Engineering and Design
« EPCM Projects

 Implementation and

* Environmental Engineering and
Management

* Natural Resources and Cultural
Commissioning Heritage

* Project Management « Strategies for Businesses and

* Procurement Communities relations

 Construction Management » Green Building

Chile - Peru - Colombia - Brazil - Mexico - United States - Australia

ENGINEERING-ENVIRONMENTAL

A Latin American leader in engineering,
construction, project management and
environmental.

POCH is a Chilean enterprise specialized in
providing Engineering and Environmental
consultancy services.

With more than 23 years of experience, POCH

is a leading company in the South American
market, with a team of over 600 professionals
and experts in the developing of integral
services which include Engineering, Project
Management, Construction Management,
Technical Inspection of Works, EPCM Projects,
Environmental Management, Natural Resources
and Sustainable Development, among others.

The company has participated in the
development of important investment projects
and services for many recognized Chilean,
Latin-American and worldwide companies,

in many different industries, such as Mining,
Food and Beverages, Telecommunications,
Infrastructure, Energy, Edification, among
others.

Privately owned and with headquarters in
Santiago, Chile, POCH has offices also in Peru,
Colombia, Mexico, Brazil, Australia and the
United States.

The company’s commitment to face new
challenges and to constantly diversify its
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services has allowed it to sustainably and
organically grow in a 15% relation per year.

Looking forward to constantly attend the Mining
industry needs, a very important economic
sector in Chile and South America, the company
has an experienced and professional team

of experts and specialists in the fields of
Engineering and Environmental services, also

in all the different engineering specialties, such
as civil, structural, electrical, mechanical and
piping, robotics and hydraulics, among others.

In the Chilean mining industry, POCH has
participated with an important number of

firms mainly offering them Engineering and
Environmental Services, growing step by step in
the development of solutions for this industry.

In another matter, POCH has a very important
commitment to develop a sustainable business
and to contribute to the development of
economies and communities where it develops
projects and studies. The company is also a
member of the Global Compact initiative of

the United Nations, which brings together
companies around the world to work in
relation to the respect of human rights, labor,
environment and anti-corruption.

E. poch@pochcorp.com
www.pochcorp.com




underground operation, is the El Teniente
property that traces its origins as far back
as 1819, though commercial mining has
been done there since 1905. The existing
mine near Rancagua south of Santiago is
the world’s largest underground copper

mine containing 2,400 kilometres of
tunnels and lies at an altitude of nearly
two kilometres. The new mine level
(NML) will involve cutting a massive two
million square metre slice deeper into
the mountain, accessed by two parallel

“IT SEEMS INCONCEIVABLE THAT THE
DEMAND FOR CHILEAN COPPER COULD FAIL
TO JUSTIFY THE MASSIVE EXPANSION
PROJECTS THAT ARE IN THE PIPELINE”
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Copper production at Chuquicamata

nine-kilometre tunnels, one for access and
the other for the conveyor that will take
the ore out to the concentrator site.
Between 2011 when construction
started and its commissioning in 2017 the
project will build 98,450 metres of tunnels
and 3,454 metres of vertical ventilation
shafts and transfer shafts. Most of the
$3.5 billion investment will go on this
underground work: surface work includes
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Operations office at the Andina division

the construction of a new, faster road from
Rancagua with associated tunnels and
bridges - this will make life easier for the
mine’s 5,500 employees. To a great extent
the new El Teniente operations will be
remotely operated from a control room at
Rancagua, 50 kilometres away from the
mine. The NML project adds 2.02 billion
tonnes of reserves, at a 0.86 percent copper
grade. Codelco estimates that at over 50
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Codelco’s 2011 copper production

A years of operation starting from the end of
' 2017 it could produce more than 17 million
= - tonnes of fine copper.
x , o ; : In all Codelco’s current portfolio
: | r‘q involves 30 studies and projects aimed
o] Y at keeping the Chilean national mining
| s : ' Y s giant in a leadership position globally,
s Sl i ,ﬁr’.-'__".“" ) 4 \ s _ not only in terms of production numbers
== 1 ,-_‘;’:‘5-"/’ \¢ & | but also in environmental, technological
; g 25 , ol ' : A Y 5" and safety best practices right across the
k L cmseigh e g._.;ig___'-:-j?:_, y / £;; i value chain. Emissions, water usage and
: : | - ) S - energy conservation are all at the heart
of Codelco’s strategy — however it seems
inconceivable that the demand for Chilean
copper could fail to justify the massive
expansion projects that are in the pipeline.
The company’s recently appointed CEO
Thomas Keller has been busy courting
world markets and especially the Chinese
market which according to Keller accounts
for 40 percent of world demand an can be
expected to grow between five and seven
percent annually based on China’s predicted
GDP growth of up to eight percent. BE

For more information about
Codelco visit:

Codelco’s Radomiro www.codelco.com

Tomic division
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