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The main value is in the mine.

Alumina Rondon is the leading project of WVotorantim Metais. Alumina Rondon is an integrated
alumina refinery and bauxite mining venture in the state of Par3, in the North of Brazil, with
potential to become the largest refinery in the world after the expansion.

With bauxite mineral reserves adding up to 600 million ton, because of the Alumina Rondon project
the position of Votorantim Metais as one of the largest Brazilian mining companies is firmly
consolidated. Votorantim Metais is part of the Votorantim Group, the Brazilian holding present in
more than 20 countries.
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Dear
readers,

Brazil will be a name that we will be hearing a
lot more often over the next three years, with
both the 2014 FIFA World Cup and the 2016
Olympic Games taking place in the beautiful
South-American country. Beyond the billions
of sports fans that they will attract in front of
televisions worldwide, these mega-events are
also key to understanding the current social
and economic climate of Brazil.

Brazil was one of the world’s best performing
countries three years ago, coming out of the
recession in 2010 with a strong GDP growth
rate of 7.5%. This fact, coupled with the ex-
pectations for progress that the upcoming
World Cup and Olympics will generate, puts
Brazil on a highhorse of confidence for future
development.

It is therefore no surprise that the 2.7% GDP
growth rate of 2011 and the 0.9% of 2012
(the lowest of any of the BRICs during that
year) came as big disappointments, creating
a wave of discontent across Brazil. The people
went out on the streets asking for strategic in-
vestments not only in $400 million stadiums,
but in infrastructure, health and education,
the foundations of a healthy economy and of
a strong country.

It is within this social and economic climate
that Brazil’s mining industry is trying to find
the necessary traction to step up to its poten-
tial. With 9,000 mining companies generating
a mineral production of $51 billion in 2012,
Brazil’s mining sector remains dominated by
iron ore. The avalanche of richness available
has yet to be unleashed, with only 35% of the
country being mapped so far.

Perhaps there is no other factor that has ham-
pered the development the industry more
over the past five years than the long awaited
implementation of a new Mining Code to re-
place the current version that dates back to
1967. Although the momentous event of pass-
ing the Code to Congress happened on June
18th 2013, the discussions will most probably
occur at a far slower pace than the industry
desires. This will only further prolong the re-
luctance of investors to pump serious money
into the mining sector, which has already been
impacted by the drop of commodities prices
worldwide and a weaker global economy.

Still, drawing the line, Brazil is home turf to
companies such as Vale and Votorantim and
with other giants such as Anglo American
firmly committed to the country there is no
backing down from further developing the
sector.

Moreover, there are several core elements
inherent to Brazil, as a country, as a nation,
that make its future perspectives look nothing
but tremendous. Firstly, the amplitude of the
2013 protests themselves, the conviction and
the determination of the people on the streets
prove that Brazil is a functioning democracy.
Civil society is aware of both its power and
role and can hold its governing forces ac-
countable; this fact in itself is a sign of a ma-
ture nation. Secondly, Brazil’s openness and its
European heritage have created a society cul-
turally in line with that of the Western World,
a factor which only amplifies the attractive-
ness for investments.

Thirdly, there is no lack of ambition for Brazil-
ians and the standards they are upholding for
the development of their country are world-
class. Granted, there will always be room for
infrastructure improvement in a country half
the size of South-America but with multi-lane
highways crossing the country and five active
airports in the top two of its major cities, we
cannot talk about underdevelopment. Finally,
by force of its size and mineral richness, Brazil
is too big of a target to be ignored.

This book is a microcosm of the diversity
of players active in Brazil’s mining industry,
ranging from association leaders, to major
producers, and to service and consulting com-
panies. We would like to extend our sincere
gratitude to all those who shared their insights

and expertise with us.

With Fond Regards,

Razvan Isac, Ana-Maria Miclea,
Clotilde Bonetto Gandolfi and
Nathan Allen,
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The Sleeping
Giant:

An Introduction to
Brazil and its
Mining Industry

“Brazil is a challenging country to work in, but China poses even more
challenges, and out of all of the BRICS, Brazil is the friendliest and most open
culturally. As there is much bureaucracy like in other large countries, one has
to develop the domestic industry first and this, in turn, created barriers to entry.
The reality is that it simply becomes a case of learning the rules.”

- Diogenes Paoli Neto,
Managing Director, AGGREKO BRAZIL




Population and Workforce information ~ Population (2013) ~ Brazilata Glance

201,009,622
Population: 201,009,622 (July 2013 estimate)
w Capital: Brasilia
o Head of Government: President Dilma Rousseff
Currency: Real (BRL)
w GDP: $2.396 trillion (2012 estimate)
Growth Rate: 0.9% (2012 estimate)
PY GDP per Capita: $12,100 (2012 estimate)
Economic sector breakdown: agriculture: 5.2%,
0 raZl industry: 21.5%, services: 68.5% (2012 estimate)
Exports: $242.6 billion (2012): transport
equipment, iron ore, soybeans, footwear, coffee,
w autos
: : Imports: $223.2 billion (2012): machinery,
A brief overview of the country and economy electrical and transport equipment, chemical
products, oil, automotive parts, electronics
Major Trade Partners: China, US, Argentina,
Extreme Poverty Rate Unemployment Rate Poverty Rate Labor Force Germany
4.2% (2011) 5.5% (2012) 21.4% (2009) 106.3 million (2012)
In 2001 the BRIC acronym was coined by notable exceptions: Brazil is not one of them. infrastructure that is accompanying these
Jim O’Neill of Goldman Sachs. Over the The recent unprecedented outburst of public  events presents direct opportunities for our
next eight years Brazil seemed to grow into  demonstrations across the country is a clear ~company. However, beyond these direct con-
its role as the first letter of the world’s most ~barometer of the prevailing national sen- sequences, we are confident that these events
important global economies. Its middle class  timent. The population believes that Brazil ~will help promote a more systemic change
boomed, pulling in foreign investment, and can do better. They are right. Despite the in consumer behavior. Brazil has always been Boa Vista
its economy surged. Not only was it the gains made in the past decade, the country a country that demonstrated huge potential :
largest country in South America in terms falls well short of its potential, hindered by a  and its significant internal demand will bring RORAIMA AMAPA
of populations and geographical size, it was  range of issues that, while substantial, are not ~ several new exciting opportunities for us,” Macapa |
also at the forefront of the region’s economic  insurmountable. said Angelo Bianchini, regional president of Belem
resurgence. By the mid 2000s, the world The acute shortage of skilled labor remains Latin America for Dow Corning. ° Ly
a0 Luis
was talking about two growth areas; South-  problematic and infrastructure coverage in If the right political moves are made then Manaus 7 Parnaiba
east Asia and Latin America; and Brazil was many areas is sorely lacking, particularly in  there is little doubt that the situation will im- .Fortaleza
the prize: less insular than China, more raw  terms of public railroads and ports. The be-  prove. Legislative measures such as the New CEARA
potential than almost anywhere else in the wildering array of taxes levied on domestic ~ Ports Law, which will open up the country’s AMAZONAS PARA WARANHAQ Teresina B NORTEY
world, and a fun destination for a business manufacturers makes it difficult for the lo-  ports to private investment, are a sure step in y " EE
trip. cal industry to remain competitive, and the  the right direction, and whilst the release of PIAUI PARAIBA o "Jncéasgoa
Yet no matter how hackneyed the sentiment astonishingly slow speed with which ap- the long-awaited New Mining Framework is “Port PERNAMBUCO * Recife
. - . . o - orto
has become, the old cliché of Brazil being the  provals and permits are awarded, especially far from a panacea, it is at least a definitive Velho BR AZI L opPal ALAGOAS , .
country of the future remains frustratingly in the mining industry, is a major stumbling action that should serve to attract investment almas senaipe  Maceio
accurate today. After five years of annual GDP  block to the development of new projects. to the mining industry. RONDONIA TOCANTINS BAHIA *Aracaju
growth averaging just under 5% prior to the Infrastructural underdevelopment, expen- In the meantime, the country is not without WATO
global financial crisis of 2009 and a dramatic ~ sive raw materials, insufficient technological  its success stories. Though the overall picture GROSSO coms Salvador
recovery after recession in 2009, economic emphasis and a governmental tendency to- may not be the high growth and excitement Cuiaba Brasilia
growth in the past two and a half years has  wards overprotection will continue to hinder that the past decade promised, some com- . * DISTRITO
been turgid: 2.7%in 2011,0.9%in 2012 and  Brazil’s most promising sectors, such as the panies have still managed to tap into Brazil’s Goianiae FEDERAL
a forecast 2.2% growth in 2013. Latin Amer-  chemical industry. potential despite the issues. Increasingly, lo- (Q”E'QQFS
ica as a whole is no longer the competitor Solutions exist for each of these issues and cal companies are not just competing on the Belo
to Southeast Asia: as economies on the other they are implemented. The pace is slow, but international stage, but taking a leading role 8%233 Horizonte Py
side of the world continue to surge forward companies remain optimistic: such huge po-  in innovation and quality. If they can achieve M.ATO 0 * Vitoria
and new players in Africa make their mark, tential cannot go unfulfilled forever. “There  success despite the current issues, they will GROSSO PAULO
. . . N . . . RIO DE
the Latin economies seem to be puffing for is a lot of optimism in Brazil surrounding be extremely well placed to thrive once PSa|0 JANEIRO
aulo *oi .
breath after their brief sprint. There are some the forthcoming mega-events and the new firmer foundations are set. PARANA * Rio de Janeiro
Curitiba
0 5
= SANTA
< CATARINA Florianopolis Atlantic Ocean
(&)
4 %
RIO GRANDE
| o TRILLION posu.  Porto Alegre
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INTERVIEW WITH

Dr. Fernando

Pimente

MINISTER OF DEVELOPMENT
INDUSTRY AND FOREIGN TRADE

Ten years ago, the main trading partners for
Brazil were the USA and Europe. Since then,
Brazil has seen a diversification of its export
reach, which has increased by 450%. Could
you provide us with an overview of these de-
Vel()plnents?

Between 2003 and 2012, Brazil’s trade flow
grew from $122 billion to $466 billion, and
over the same time period exports grew from
$73 billion to $243 billion. Our increased
presence in global trade confirms the effect
of a series of measures adopted by the federal
government in recent years in order to aug-
ment the level of national exports. The govern-
mental policy for foreign trade was conceived
in order to protect traditional industry sectors,
much like in the USA and in the EU, while
also looking out for new trade partners and
opportunities, particularly in Africa and Asia.
In order to feed this industrial growth, im-
ports were also augmented to supply the raw
materials still not produced in Brazil. In 2003,
imports were worth $48 billion and last year
they reached the amount of $223 billion. This
demonstrates the degree to which the coun-
try is open to commercial trade with other
nations. In 2012, import-export activity was
done with over 120 countries among which
the main trade partners were China, the US,
Argentina, Germany, and the Netherlands.

At the start of the international economic
crisis in 2009, Brazilian exports fell by 22%.
We managed to make up for this loss in the
following years, with exports reaching $243
billion in 2012, the second highest value in
recorded history and with an end of the year
surplus of $19.4 billion. We expect a positive
trade balance in 2013 as well, despite the
challenges we have ahead; these include an
expected growth in competition on the inter-
national market and the fall in consumption in
many countries as a result of the international

financial crisis. Nonetheless, we are optimistic
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because Brazil’s economic performance is
peaking at the moment, helped by the politi-
cal and economic stability that is encouraging

private investment in the country.

Plano Brasil Maior underlines the Federal Gov-
ernment’s industrial policy for the upcoming
years. Could you provide us with an overview
of its most important components with regard
the country’s mining industry?

Plano Brasil Maior is the industrial and tech-
nological policy for services of foreign trade
and this initiative brings together a series of
actions and measures that have the aim of
strengthening the national industry in the
face of international competition. With this
in mind, 19 priority sectors were chosen due
to their economic importance and the com-
petitive challenges they face due to excessive
imports or a lack of innovation.

With regards to the mining sector, three main
goals were set as targets for 2017, the current
deadline of the Plano Brasil Maior. They are to
strengthen the mining activity in the coun-
try, to promote national technological inno-
vation and research, and to increase the val-
ue-added of the mining industry. These goals
will encourage the discovery of new mineral
deposits, the increase of finance opportuni-
ties levels for mining projects, and the aug-
mentation of private and public spending in
research, development, and innovation. They
also aim to attract foreign technology compa-
nies and offer modernisation programmes for

mining equipment and machinery.

What will be the main industrial sectors that
will drive investments in Brazil over the next
three years and what is Brazil’s economic out-
look for the future?

In the last few years, Brazil has seen around
40 million consumers cross the poverty line

to enter what we call the new middle class

and this movement within the Brazilian so-
cial pyramid clearly owes a lot to the social
programmes adopted by President Lula’s gov-
ernment. The end result of this social transfor-
mation is that Brazil now has the fifth largest
consumer market in the world, for every type
of product, ranging from hairpins to automo-
biles and aeroplanes.

This new reality has made Brazil even more
attractive to global investors and recently, the
federal government launched the Book of In-
vestment Opportunities in Brazil (Catalogo
de Oportunidades de Investimento no Brasil),
which is a document that enlists 140 national
projects that have a total estimated value of
over $200 billion. These landmark projects
were selected in conjunction with state au-
thorities and they represent future large in-
vestments in infrastructure, logistics, oil and
gas, and naval and automotive equipment.

In order to make Brazil more attractive, the
federal government has been implementing
new regulatory measures that have reduced
taxes, increased access to credit and modern-
ized labour regulations. To that end, labour
costs have already diminished in 40 industrial
sectors and we are also seeing a drop in the
prices of electrical energy. Brazil’s current path
is one of transition towards a country that
produces more cheaply, with lower costs, a
country that has a good grasp on its inflation
levels, a strong legal system and a democratic
climate. We have a lot of work ahead of us, yet
we have a clear direction, as demonstrated by
the levels of direct foreign investment, which
reached $65 billion in 2012, the fourth high-
est in the world. *
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Major Regions with Mineral Deposits
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Mid-West: 1,075 companies
@ Northeast: 1,606 companies
North: 515 companies
@ Southeast: 3,609 companies
@  South: 2,065 companies
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Mining
in Brazil

Exploiting unexploited potential

Brazil’s 8,514,877 square km makes it the
fifth largest country in the world. Perhaps
more relevantly, it makes it the largest coun-
try in Latin America, arguably the most
prospective mining region in the world. In
2012, Latin America attracted 25% of global
non-ferrous exploration spending, more than
any other region.

In some respects, Brazil lives up to this geo-
graphical dominance and position. It is home
to roughly 9,000 mining companies, pro-
duces around 80 mineral commodities, is a
leading global producer of iron ore, niobium,
bauxite and manganese, and is a significant
global producer of gold, copper and tin. Its
mineral production was valued at a substantial
$51 billion in 2012 (a slight decrease of 3%
compared to 2011).

Global Business Reports // BRAZIL MINING 2013



Yet when one thinks of the great mining ju-
risdictions around the world, Brazil does not
spring to mind. Even constricted to Latin
America, Chile, Mexico, and more recently
Peru spring to mind before their larger re-
gional peer. Brazil attracts a similar amount of
exploration investment to Argentina, a coun-
try a third its size. It attracts less exploration
investment than Mexico, Peru or Chile. This is
undoubtedly not helped by the fact that only
35% of the country’s geology has been prop-
erly mapped so far by the CPRM (the Federal
Government’s Geological Agency).

An indirect consequence of this fact has been
the strong geographical concentration of min-
ing activities in Brazil, where the states of Mi-
nas Gerais and Para account for a total of 82%
of all mining revenues. The mining industry,
responsible for 2.2 million direct jobs, attracts
average yearly investments of $ 15 billion, out
of which 63% are absorbed by iron ore, which
also accounts for 80% of the Brazil’s mineral
exports. However, with mineral prices falling
in 2012, the South-American country saw its
revenues shrink despite its record production
during the year. Furthermore, in light of its
natural resources, Brazil still inexplicably lacks
self-sufficiency in its fertilizer minerals, im-
porting $ 3.5 billion worth of potassium chlo-
ride a year. Finally, the uncertainties created by
Brazil’s new mining code (which will replace
its current one that dates back to 1967), along
with the global economic crisis, have created
a climate of investment reluctance and skepti-
cism in Brazil over the course of the last 18
months.

Nonetheless, the country’s mining industry
has had an impressive run in recent years,
more than doubling its output since 2009 and
recording a positive trade balance of $29.5
billion last year. If anything, Brazil’s failure to
properly exploit its potential mineral wealth
up until this point has made it a more attrac-
tive prospect now: the possibility of massive
undiscovered deposits is arguably greater un-
der Brazil’s vast stretches of plains and plateaus
than under the picked over and scoured deserts
of Chile or mountains of Peru and Mexico.

As with other economic sectors in Brazil, lack
of infrastructure and cumbersome bureaucracy
has hindered development up until now. This is
changing: slowly and in faltering steps. Yet the
implementation of a new mining code, and the
proven success of the companies already oper-
ating in the market, should encourage investors
to refocus their attention to the country that
occupies 47% of all South America. *
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Brazil’s Mining Production

Source: DNPM, IBRAM
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Global Non-Ferrous Exploration Expenditure (2012)

Source: Metals Economics Grouj
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INTERVIEW WITH

José Fernando

Coura

CHIEF EXECUTIVE OFFICER

INSTITUTO BRASILEIRO DE MINERAGAO (IBRAM)

What concrete policy measures would you
like to see taken to make Brazil’s mining sector
more competitive?

The core issue that is strongly reducing the
competitiveness of the mining sector in Brazil
today is related to the delays in obtaining
environmental licence from the authorities.
We have developed strong internal capability
to handle with environment issues, to pre-
pare good EIA studies and to think about the
measures for impact’s mitigation, but the big
problem is the lack of capability in many state
environmental agencies. As a result, the envi-
ronmental license process in Brazil is unpre-
dictable in terms of timing. This costs a lot of
money for a mining company and exposes it
to unnecessary risk. We have also to remember
that mining is a global business, totally con-
nected to the international commodities mar-
ket and, sometimes, those delays could result
in failure in the company’s strategies. In this
sense, a concrete measure which will bring a
tremendous increase in terms of the competi-
tiveness for the mining sector in Brazil would
be the adoption of a more rational environ-
mental license process, specifically developed
for the mining activity, considering its con-
strains and its inherent characteristics.
Another challenge is the availability of good
geological information. Unfortunately, we still
have in Brazil a lack of good geological infor-
mation, considering that less than 30% of the
Brazilian territory is duly mapped in adequate
scale, which is in the minimum of 1:100.000.
In this sense, a good measure would be the
Government considering investments in geo-
logical studies as a core priority in terms of
public policy, allocating sufficient resources

for this and defining a timeline on this.

What is IBRAM’s position on the New Mining
Code and what kind of amendments should

be made to the current draft?
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We are just in the beginning of a length dis-
cussion process which started last June, when
the President sent to the Parliament a bill of
law. We have a convergent position with some
aspects, specially the notion of legal security
that the New Mining Code is assuring. All the
previous mineral rights are totally secured,
which is very welcome. We also appreciated
the way that the President used to send the law
proposal, through the Parliament, because we
were aware the other ways she could use, by a
Provisional Law, which is a tool with reduced
possibility of stakeholders’ participation in
the process of formulation and with immedi-
ate effects. So, the Parliament is the right ad-
dress to support this strategic discussion to the
Brazilian society and we are confident about
the possibility of having a truly participatory
process aiming to strength the proposal. We
also are convergent with the proposal of cre-
ating the National Mining Counsel, linked to
the President and the National Mining Agency,
replacing the actual DNPM. We believe both
measures will reinforce the political status of

the mining sector in Brazil.

How is IBRAM advocating towards a more
sustainable mining sector in Brazil?

Diverse studies and well-known sustainabil-
ity publications are ranking mining sector in
Brazil among those with better performance.
As an example, the magazine Analise Gestio
Ambiental [Environmental Management Anal-
ysis] produced a special report to Rio+20
Conference, analysing the performance of
28 sectors in the Brazilian economy, consid-
ering 1,200 indicators and interviewing 840
companies. As a result, the mining sector
was ranked in first in terms of sustainability
performance. But, of course, we have prob-
lems, especially in the sector of small mining
companies, for those investments in sustain-

ability are still considered as costs and not in-

vestments. We also must improve the general
performance of the sector in terms of health
and safety indicators. As I mentioned before,
IBRAM is implementing diverse technical pro-
grams that are aiming to increase the general
performance of mining here. They are com-
plementary strategies for the mining compa-
nies, especially those related to cutting-edge
issues, as climate changes and water manage-
ment, which due its innovation, will demand
long term process of individually absorption,
being that IBRAM works as facilitator in this
way. At the same time, we are operating a tra-
ditional Health and Safety Program, focused
in risks management approaches, which is al-
ways bringing new ideas and pointing to new

ways to the mining companies here in Brazil. *

Industry Explorations

Brazil’s Regulatory
Framework

The jury is still out

Ever since Brazil’s 17th Century gold rush,
when tax disputes were a frequent occur-
rence between Portuguese pioneers and
representatives of the Crown, the country’s
legal system has maintained a complicated
relationship with mining. Up until recently,
the antiquated mining code (not updated
since 1967) was one of the main factors de-
terring investment in the sector. In 2008 the
possibility of a new mining code has been
discussed, yet despite abundant rumours and
a number of false starts nothing ever mate-
rialized.

At the beginning of this year, the anticipation
increased. Experts began speculating on what
anew mining code would contain. “It will be
based upon two main pillars: an increase in
government participation, by means of taxes
and royalties, and an effort to incentivize the
industry towards more development,” claims
Pedro Henrique Jardim of lawyers Machado
Meyer Sendacz Opice.

Industry Explorations

On the 16th of May MP 595, more commonly
known as the new Port Law, was passed by
the Brazilian Congress, leading many to hope
that, with this out of the way, the door was
now open for discussion of new mining
regulation. “There is a 95% chance that the
federal government will submit a bill to Con-
gress this year,” asserts Bruno Werneck, part-
ner at Sdo Paulo-based law firm Mattos Filho
Veiga Filho, Marrey Jr e Quiroga Advogados.
Werneck was proved correct. On June 18th
2013 the long-awaited New Mining Code
was released to Congress. The importance of
this cannot be overstated: without being able
to offer clear rules of play, the South Ameri-
can giant fell behind its smaller neighbours
in attracting mining and exploration invest-
ment.

Now that the legislation has passed into the
public domain, the response from the indus-
try has been, perhaps unsurprisingly, rather
lukewarm. As expected, the code addresses

three main issues: royalties, the concessions
system, and the establishment of a new in-
dependent mining agency, the ANM, but it
does not offer an instant solution to all the
industry’s woes. On the contrary, as is often
the case in Brazil, the pace of progress is ex-
pected to be painfully slow. Now that the bill
has lost the constitutional urgency proviso
with which it was originally released, the
forecasted timeline to pass through the po-
litical system is anywhere between one and
two years.

Although opinions differ wildly, the major-
ity of parties involved in the sector actually
welcome this development, viewing it as an
opportunity for the private sector to have its
voice heard and exert a positive influence on
those aspects of the code that are unclear or
are seen to be potentially damaging to the
industry.

Under the current system, royalties’ pay-
ments, officially known as the Financial
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TRADING

counTay BUSNESSRANK  ABUSNESS CONSTRUCTION PERMITS  ELECTRICTY  sROPEATY.  CREDIT  WESIORS  TAXES  BORDERS CONTACTS  NGOLVENCY
Chile 37 4 17 12 5 7 5 1 5 3 156
Puerto Rico (U.S) 41 1 31 10 20 1 3 14 19 14 2
Peru 43 9 18 21 1 4 2 9 8 18 17
Colombia 45 10 8 30 4 10 1 13 17 26 1
Mexico 48 5 10 28 25 6 12 15 9 7
St. Lucia 53 8 3 2 16 20 5 2 24 28
Panama 61 3 16 3 12 7 14 31 1 22 19
Antigua and Barbuda 63 17 7 5 19 20 5 25 25 5 12
Dominica 68 7 6 17 17 13 5 7 18 30 16
Trinidad and Tobago 69 15 21 1 32 4 4 1M 12 30 22
St.Vincent and the Grenadines 75 11 1 7 26 26 5 6 3 12 31
The Bahamas 77 16 14 13 33 13 21 5 7 21 7
Barbados 88 14 12 22 28 13 27 17 2 16
Uruguay 89 6 32 6 29 10 18 23 22 15 8
Jamaica 90 2 1 25 11 20 14 30 23 24 6
Guatemala 93 30 20 9 2 1 26 19 26 10 18
St.Kitts and Nevis 96 13 4 4 30 26 5 21 10 20 31
Grenada 100 12 2 18 27 20 5 9 11 27 31
Paraguay 103 19 15 8 7 13 13 24 32 17 26
Belize 105 28 5 15 23 26 23 3 21 29 5
Costa Rica 110 21 26 14 3 13 27 20 6 23 20
El Salvador 113 24 29 29 6 7 27 27 13 4 13
Guyana 114 18 9 32 15 33 14 16 15 6 24
Dominican Republic 116 23 23 24 14 13 18 12 4 9 27
Nicaragua 119 22 30 27 18 20 18 29 14 2 11
Argentina 124 26 33 20 22 10 21 26 30 1 14
Honduras 125 27 13 23 9 1 27 22 16 32 21
Brazil 130 20 27 16 13 20 14 28 27 19 25
Contribution for Mineral Collection (CFEM), bid on land which, before any exploration
Economic Freedom are calculated based on a company’s net rev-  work has taken place, is basically worthless,
enue, but this is set to change to a baseline the authorities may actually deter investors.
- of gross mineral sales, which would equate  The third principal element of the new code
o to an overall increase. Furthermore, the rates  will be to substitute the existing government
themselves will increase across all minerals. organ responsible for mining, the National
_ Whilst this is understandably an unpopular Department of Mineral Production (DNPM)
57 measure amongst miners, it is far from un-  for a new National Mining Agency (ANM).
expected and will bring the financial contri-  This has provoked a wide range of reactions
bution made by miners to local communities ~amongst experts: whilst many are skeptical of
56 closer in line with the world average. the level of independence and autonomy that
Perhaps the most controversial element of such an entity would possess some commen-
the new code is to be found in the proposed  tators point to the success of the National Pe-
55 overhaul of the concession system. Today, troleum Agency, set up in 1997 to regulate
Brazil’s operates a priority system, with the Brazil’s burgeoning oil and gas industry, as a
first claimants to produce a plan to develop a  positive sign.
54 piece of land receiving the exploration rights.  One element that is conspicuous by its ab-
~ The new proposal is to introduce an auction — sence in the new code is any modification of
12009 ! 2010 ! 2011 ! 2012 ' 2013 !
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system akin to that adopted by the oil and
gas sector. However, this is potentially a very
risky move; by forcing interested parties to

existing environmental laws. Today in Brazil
there is a certain degree of tension between
miners and environmental authorities, and

Industry Explorations
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Royalties by Country (2012)

®- jing jal
COUNTRY COPPER GOLD IRON ORE COAL

Argentina 3 3 3 3

Australia 1:2.7-3.5, 22N/A 1:0-2.5, 2:N/A 1:6.5-7.5,2:22.5 1:7-10,2: 22.5

Brazil 2 1 2 2

Canada 3:16, 4: 213, 5: 5-10 3:16, 4: 213, 5: 5-10 3:16, 4: 213, 5: 5-10 3:16, 4: 213, 5: 5-10

Chile 0-14 0-14 0-14 0-14

China 1: RMB5-7/1, 2 :0.5-4 1:RMB1.5-7/1, 2: 0.5-4 1:RMB 10-25/t, 2: 0.5-4 1:RMB 2-8/1, 2: 0.5-4
Congo, D.Republic of 2 25 05 1

Congo, Republic of 3 5 3 3

Germany N/A N/A N/A N/A

Ghana 5 5 5 5

India 1:4.2, 2: IHR 3000/Ha 1:2, 2:1 NR 4000/Ha 1:10, 2:INR 1000/Ha 1:INR55 +5(P) -INR 130 +5.(P), 2:INR 1000/Ha
Indonesia 4 3.75 3 37

Kazakhstan 5.7 5 2.8 0

Mexico N/A N/A N/A N/A

Peru 1:1-12, 2: 2-8.4, 3: 4-13.12 1:1-12,2:2-84,3: 41312 1:1-12, 2: 2-8.4, 3: 4-13.12 1:1-12, 2:N/A, 3:IN/A
Philippines 3:2, 4: min.5, 5: as agreed 3: 2, 4: min.5, 5: as agreed 3:2, 4: min.5, 5: as agreed PhP 10.00/ mt, 4: min. 5, 5:as agreed
Russian Federation 8 6 438 varies

South Africa 05-7 05-5 05-7 05-7

Tanzania 4 4 3 3

Ukraine according to rate of main material ~ UAH 15.98/ t extracted UAH 0.89-11.45/t @ UAH 057533/t o
United Kingdom N/A N/A N/A N/A

United States 3.0, 4:2-5,5: 2-5 3.0, 4: 25, 5: 2-5 3.0, 4: 2-5, 5: 2-5 3:8-12.5, 4: 2-5, 5: 2-5

attaining an environmental license is widely
acknowledged to be one of the most difficult
and time-consuming stages of developing a
project. Barton Stone, director of consultants
Runge Pincock Minarco believes this is be-
cause the modern mining industry is a fairly
recent arrival to Brazil, having only become
established in the 1980s. “By this time other
mining jurisdictions around the world had
already worked out most of the environmen-
tal regulations they needed to impose on the
industry. Without this head-start ... there is
a definite lack of understanding toward the
importance of the environment in small
companies operating in Brazil.” said Stone.
Essentially, the release of the new code to
Congress has prompted as many questions as
it has answered. Whilst it is certainly a pos-
itive step towards establishing a more stable
mining jurisdiction and attracting more in-
vestment, many of the measures are unpop-
ular in their current form and a lot of work
remains to be done before any of the propos-
als become law.

Industry Explorations

TRUSTED MINING ADVISORS
FOR OVER 45 YEARS

RungePincock Minarco is a global leader in
technical mining solutions, with history in Latin
America stretching back to 1968.

We combine our unique advisory expertise
and leading-edge software to provide
comprehensive solutions that improve project
decisions and productivity.

International compliance reporting
Resource modelling

Due diligence

Mine design and planning

Mine scheduling and financial
modelling software

To find out more, contact our
Brazil office on +55 31 3194 2250.

Runge Pincock Minarco

WWW.RPMGLOBAL.COM
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INTERVIEW WITH

Gary Poole &
Barton Stone

PRESIDENT LATIN AMERICA &
DIRECTOR
RUNGEPINCOCKMINARCO

How did RungePincockMinarco perform in
Brazil last year, and what are your expecta-
tions for this year?

GP: Brazil is the biggest market in Latin
America, and it is growing at an incredible
pace, which explains why RungePincock-
Minarco has an office in Belo Horizonte. We
have been very successful in Brazil recently,
serving a large number of big projects for
clients like Vale, MMX and Anglo American.
Demand has been so high across a spread of
commodities that we have had to bring in
experts from other offices. We have worked
in all our main areas, including reserve decla-
ration, mining processes and mine design; in
the last five months or so we have also seen
rising interest in our technology products.
RungePincockMinarco has been working
hard to integrate all these products with each
other and larger ERPs, like SAP. For big users
of Caterpillar equipment like Vale, it will be
highly beneficial to link our systems with
theirs.

BS: Brazil is an excellent market for us; we
have roughly doubled our staff in the 18
months I have been here. In the next year
we are hoping for this office to grow be-
tween 20% and 25%; we went through a low
point last August when iron dropped below
$100, but it is now back up above $150.The
world’s largest concentration of iron falls
within 100Km of this city, so it dominates ev-
erything we do. Recently we had eight or 10
iron projects on the go simultaneously, work-
ing across a broad range of disciplines. We of-
ten leverage the expertise that RungePincock-
Minarco has globally by pulling in experts
from our other offices to work on projects in
Brazil for example, full-fledged metallurgists

to work on these iron projects.

Brazil’s mining industry is undergoing a

number of changes and in this context, what
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are the specific needs of your clients in the
L.(Jl]ﬂn"y t(,)day?

BS: Brazil’s huge agricultural market has a
big shortage of fertilizers. Most are imported
today, but people are correctly arguing that
the country can develop its own production.
Iron dominates the mining industry, followed
by copper and then gold, but we have seen
a rise in the number of projects looking at
potash and phosphate. The need is particu-
larly great because in subtropical terrain the
leaching of nutrients happens much faster
than in temperate climates. Brazil’s fertilizer
deposits are also connected with intrusive
rocks enriched in rare earth oxides, which
can be valuable by-products. Investment in
these projects is coming particularly out of
Canada; Potash Corporation of Saskatchewan,
the world’s largest miner of potash, is inter-
ested in projects all around the world, as it
realizes there are limitations on shipping the
product out of central Canada.

Brazil is implementing a new body of mining
regulations. What impact do you expect them
to have on the sector?

BS: Brazil is a huge, remote country, and it
has environmental issues. No one wants to
see the mass of green trees cut down, but the
country is maintaining a good balance. It is
pro-mining —and its laws prevent greedy peo-
ple tying up the land, in recognition that the
country’s resources belong to its people. The
effect of Brazil’s new body of regulations will
be to lessen the frontier nature of the country.
I have worked in similar Wild West environ-
ments in Australia and Africa, and seen how,
while there needs to be the promise of re-
wards for initial developments, governments
are eventually required to bring in regulation
to stop them happening without considera-
tion for people and the environment. Brazil

makes some interesting political concessions

to small-scale miners, allowing them special
permits. However, in my opinion, the single
biggest issue facing mining around the world
is water purity; there is universal concern
about the industry taking water away from
agriculture and communities. Brazil has more
water than most parts of the world, but there
is still a limit. It is gratifying to see mining
companies here following the environmental

suggestions we make.

Considering all the challenges of operating
here, how hard has it been for local compa-
nies to compile JORC and 43 101-compliant
reports?

BS: Currently about 90% of our clients are
Brazilian-based, although sometimes we
later discover they may be wholly-owned
by foreign groups. The fertilizer industry, for
example, is all Brazilian but with the money
sourced from Toronto. RPM in Brazil has
worked for 15 of the top 25 mining com-
panies in the country, and has a client base
of 54 different mining companies. Canadian
NI-43-101 and Australian JORC compliant
reports require the sign-off of the Qualified
Person (QP) for Canadian jurisdictions and a
Competent Person (CP) for Australian juris-
dictions (same qualifications for standing but
different terms are used). Our Brazilian office
has QP and CP status for engineers and geol-
ogists for both foreign requirements. RPM’s
experienced staff can ensure that Brazilian
projects meet Australian JORC and Canadian
NI 43-101 compliance standards. *

Industry Explorations

'One aspect of the new code that does seem worrying is the
supposed decision to move towards an auction system for mining
concessions similar to the system they currently use in oil and gas.
The aim of this move is to prevent companies from acquiring large
numbers of concessions and then leaving them undeveloped

for many years. But, on the other hand, the geological survey
companies will be hesitant to invest their money in new research,
fearing that their findings could later be put up for auction. And
Brazil, with its vast territory, needs a lot of geological research."

- Cesar Rolim, Senior partner,
Dinex Engenharia

"As for the New Mining Code, everyone in the industry is breathing
a huge sigh of relief, as it seems that finally some level of certainty
has returned to the sector. We predict that many projects that have
remained on hold for the past few months will come back into
action, and we are poised to take advantage of this resurgence

in investment. This said, the proposed increases in the royalty
payments may have the negative effect of making some mines
financially unviable, so to a certain extent we will have to wait and
see how everything plays out in the end."

- Marcio Borges Castro Alves, Director general,
MCA Engenharia

The New Mining Code:
an industry perspective

"We are somewhat concerned about the impact that the New
Regulatory Framework will have on MBAC. Although the code
has been released to Congress, it is still unclear what the effects
will be on phosphates; the royalty rates are still not certain, and
neither is the methodology for calculating the tax base. We hope
that the final regulations will be well thought out and will complete
their supposed goal of making the national mining sector more
competitive. As it stands, we are subject to more taxation for
selling our phosphates over the state line from Tocantins to Bahia,
than a foreign company is for bringing fertilizer into the country
from China or Egypt."

- Carlos Braga, Vice president technical services,
MBAC

"Speaking frankly, we do not see the new code in a very positive
light. Looking first at the changes to the royalty system, the
proposed increases are supposed to bring the country into line
with other jurisdictions such as Mexico and Australia where they
have very high rates. However, this is misleading because here in
Brazil companies must pay significantly higher rates for all other
taxes so unless the government provides compensatory measures
across other taxes then most mines will be affected negatively.
The transition to an auction based concessions system has the
potential to be very damaging for the country because it will deter
junior companies from investing in Brazil, and without the juniors
nobody is willing to take any risks and develop new projects. What
the country really needs is more foreign investment, a greater
level of openness and more discoveries being made, but the code
seems set on achieving the opposite."

- Helio Diniz, Vice president Brazil operations,
Forbes and Manhattan

"It is true that the new legislation has caused a degree of
uncertainty in the industry but we believe that it may actually have
a positive impact on DRA. The increases in royalties will affect
margins and drive down profitability for many producers, and

they will have to respond to this by cutting costs in other areas
and becoming more efficient. DRA is well positioned to help them
achieve this by helping clients optimize their existing operations
and recover their margins. In this way, we see the new code not as
a problem, but as a great opportunity.”

- Paul Carlin, Director,
DRA International Brazil

"Firstly, the provisions given for the transformation period are very
good, and we are thankful for this because there was a fear in the
industry that the new measures would be imposed with no time

for adjustment. It is not yet clear what the eventual effects of the
new code will be, and it could take up to two years for the laws to
pass through Congress. We are concerned about the proposals
for the new auction system to grant concessions as we believe it
could deter investors away from the country. The royalties were
always bound to increase, but the commonly heard assertion

that royalties in Brazil are much lower than the world average is
misleading because of the plethora of additional other taxes that
miners have to pay here. There is now discussion in Congress of
compensatory measures that would take the form of reductions of
other taxes, which is positive, but there was no mention of this in
the original draft. The creation of the ANM could be a very positive
move for the country, as the DNPM already functions in a similar
way to an agency and the formalization of this status will give them
more resources to work with."

- Tito Martins, President,
Votorantim Metals
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Geological

Diversity:
A Mineral-by-Mineral
Guide to Brazil

“Now we are expecting $75 billion of new investments, only inside the mining
sector, for the next five years. It is clear the investors are still considering in-
vesting in Brazil in the long term. When we separate this amount by mineral, it
is possible to see that $46 billion [61%] is going to iron ore sector, followed by
$7.8 billion [10.4%] to potash, $3.7 billion [5%] to rare earths, followed by other
minerals. As Brazil is very competitive in iron ore it is natural that the majority
of these investments would go to this mineral. However, diversification will be

a necessary strategy to increase the competitiveness of the Brazilian mining
sector when you consider the long-term view.”

- José Fernando Coura,
Chief Executive Officer, Instituto Brasileiro de Mineragéo (IBRAM)




Iron Ore

Brazil’s heavyweight champion

Iron ore reigns supreme in Brazil. The coun-
try is the third largest producer of iron ore
in the world after Australia and China, has the
second largest iron ore reserves after Australia
in terms of both crude ore and iron content,
is the world’s second largest exporter of iron
ore and, when you take into account niobium,
is the world’s leading producer of steel feed-
stocks.

In 2012, the country’s iron ore production
rose to an estimated 510 million mt, up 11%
from 2011. However, with global iron ore
prices hitting a low of $99 in September 2012
the value of its exports decreased by 26%, to
roughly $30.99 billion.

Despite this, iron ore still contributes a mas-
sive 80% of all Brazilian mineral exports.
A substantial share of that belongs to Vale, a
company that still vastly dominates the mar-
ket, mainly through its Carajas and Itabiritos
assets. Nonetheless, Brazil is seeing an increas-
ing number of companies bringing in consid-
erable new capacity on the market thus diver-
sifying the industry’s landscape.

Remaining in Vale’s sphere of influence we
find Samarco, a privately held company
founded in 1977, owned in equal parts by
Vale and BHP Billiton. One of the leading iron
producers in Brazil, with an annual capacity of
approximately 22 million mt, Samarco is the
eighth largest exporter of the country. With
mining operations in the historical heart of
Minas Gerais, concentrators in Mariana and
Ouro Preto (both in Minas Gerais), and three
pellet plants in Ubu (Espirito Santo), Samarco
exports its pellet production to 25 countries
through its own port terminal in Ubu.

The most prolific non-Vale asset coming soon
into play is the much-awaited Minas Rio
project, Anglo American’s 26.5 million mt/y
integrated project. Minas Rio entails mining
operations in Minas Gerais, a 525 km slurry

pipeline, and a dedicated port terminal in
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EBX’s Acu Superport in Rio de Janeiro. The
project, which saw its capital expenditure go
up $3 billion to a total of $8.8 billion in late
2012, has certified reserves of 1.45 billion mt
of iron ore and a FOOS (First Ore on Ship)
date set for late 2014. With 13,000 people
working on 120 fronts, Minas Rio is currently
around 65% complete overall and will have
an operating expenditure of $30 per mt at
the port. Initially, the production will involve
26.5 million mt/y of 68% pellet feed but fu-
ture ramp-ups could see Minas Rio expand
to capacities of 60 million mt/y or even 90
million mt/y.

“Minas-Rio is by far the most significant in-
vestment of Anglo American in Brazil and in
the world and at a regional state level, Mi-
nas-Rio accounts for over 10% of all the in-
vestments that have been done in Minas Gerais
over the past decade, a proof of our commit-
ment to Brazil and to the project itself. Over
the past two years, the project went through
a restructuring phase caused mainly by three
important issues that we had to overcome. The
first main problem that we had to face was
related to the heavy rains that we experienced

during late 2011.The second issue was repre-

sented by the three legal injunctions that were
placed on the project, injunctions that came
as a result of mismatched timing between An-
glo American, state authorities and the public
ministry and it took us 10 months to over-
come this issue alone. Another troublesome
component, which was intertwined with the
legal injunctions, was the permitting and li-
censing required; Minas-Rio had over 300 li-
censes to acquire and today, we are short on
only around 10 of them. The final issue that
we had to solve was land access: Minas-Rio
crosses 32 municipalities and we have had to
deal with over 1,400 land owners since start-
ing the implementation of the project. Since
issuing the new schedule however, we have
restructured ourselves, we have become bet-
ter equipped to solve these issues and so far
we have been very much on track,” said Paulo
Castellari, CEO of Anglo American Iron Brazil.
In late July, Anglo American CEO Mark Cuti-
fani announced that the company was look-
ing for a partner for Minas Rio but that the
project was largely derisked already. Arguably,
after many challenges and capital expenditure
increases, this fully integrated project seems

finally on track. 2

If you look at the global trends right now, it is obvious that
China will continue to dictate demand for iron ore through
urbanization and steel consumption per capita. Right now, we
see a lot of production for iron ore coming out and while demand
has decreased, we are still looking at 2.5% to 3.5% CAGR for
the next six years, which is still a good level. The challenge will
be for this new capacity, that is often of lower grade material and
more expensive to be produced to actually become viable and
that is where Minas-Rio holds a very significant advantage due
our low operating costs and the good quality of our ore.

- Paulo Castellari-Porchia,

CEO, Anglo American Iron Ore Brazil
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Iron Ore Prices
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Iron Ore Reserves by Country

TOTAL
170 000
million mt

Iron Ore Production by Country

TOTAL
2940
million mt
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12009 ' 2010 ' 2011 ' 2012 ' 2013 !
COUNTRY CRUDE ORE IRON CONTENT
Australia 35000 17000

e Brazil 29000 16000

® Russia 25000 14000

e China 23000 7200
India 7000 4500

® \enezuela 4000 2400

e Ukraine 6500 2300

e Canada 6300 2300
Sweden 3500 2200

* United States 6900 2100
COUNTRY 201 2012

e China 1330 1300
Australia 488 525

e Brazil 373 375

® |ndia 240 245
Russia 100 100

e Ukraine 81 81

® South Africa 60 61

e USA 55 53
Canada 34 40

® Iran 28 28

Investments in Iron Ore to 2016

2011- 2015 44 969
2012- 2016 46 032
Iron Ore Exports

2010 28,912
2011 41,817
2012 30,989

Brazil’s Iron Ore in a Global Context

PNM, IBRAN

Global Production 17%

Position in Ranking 2nd

Brazilian Reserves 11%

Position in Ranking 5th
//?%

TOTAL
80 000
million mt

a

TOTAL
3000
million mt
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“Minas-Rio has been criticized severely in
the past but no project as good as this comes
easy. Anglo American has implemented sys-
tems and pre-warning procedures that allow
us to stay ahead of the curve and anticipate
problems; we have learned from the past and
we are very well prepared to deal with any
challenge that might be ahead of us now. To-
day, we are in a different place and Minas-Rio
will be an extremely robust contributor to the
group, and the mining industry in Brazil,”
said Castellari.

Meanwhile, a company that has experienced a
lot of turbulence lately has been MMX, Brazil-
ian tycoon Eike Batista’s mining business, part
of the EBX group. Batista, who lost over $30
billion in personal wealth since March 2012,
stepped down as chairman of MPX Energia
in July, further increasing worries about the
financial health of his EBX Group, which
saw its shares dropping 64% in 2013. MMX
accounted for 7.4 million mt of iron ore in
2012, which were produced in its Serra Azul
mine in Minas Gerais and in its Corumba
mine in Mato Grosso du Sul, and future plans
were to ramp-up total production to 40 mil-
lion mt/y, through the addition of a process-
ing plant of 29 million mt/y at the Serra Azul
site. However in July, with Batista’s recent fi-
nancial troubles, operations at Corumba were
suspended for at least six months, a fact which
has raised doubts about the future of MMX.
The company declared in late June that it was
in talks to sell a stake or assets to companies
like Glencore Xstrata. Another EBX key mining
related investment is the Acu Superport, an in-
vestment of roughly $2 billion located in the
north of the state of Rio de Janeiro, started by
LLX (EBX’s logistics arm) in 2007 and sched-
uled to being operations in the second half
of 2013. At full capacity, the port would be
able to handle 350 million mt/y of imports
and exports, which would make it the world’s
third largest facility of its kind. Capable of ac-
commodating even Valemaxes, the port will
have two terminals, TX-1 (offshore) and TX-2
(onshore); TX-1 is being developed by an
LLX/Anglo American joint venture called LLX
Minas Rio and will be Anglo American’s Minas
Rio’s dedicated port terminal. However, the
strong financial tremble experienced by Eike
Batista and implicitly, his empire, has cast a

long shadow over all of EBX’s associated busi-
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nesses and now, only time will tell if the mar-
ket will maintain confidence in EBX’s projects.
Several juniors such as TSX-listed Talon Metals
(with its Trairao Iron project, in the state of
Para) and ASX-listed Centaurus Metals (with
its 2 million mt/y Jambreiro project, in the
state of Minas Gerais) are moving ahead with
significant iron-ore projects in Brazil: among
these, SAFM (South American Ferrous Met-
als) is a perfect example of a junior looking
to make big moves. The only ASX-listed pure-
play iron ore producer in Brazil, SAFM cur-
rently produces lump, sinter and concentrate
at its Ponto Verde project, located in Minas
Gerais’ Iron Ore Quadrilateral. “We currently
have a license for 1.5 million tons of iron ore
per year and our processing plant involves
a two stage crushing and screening circuit.
SAFM has a monthly production of 25,000
mt of sinter, 20,000 mt of small lump per
month, and 20,000 mt of concentrate, mainly
accounted for by Namisa at the moment. Our
sinter feed and small lump have a grade of
around 60%, with 0.9% phosphorous and
our concentrates have a final grade of approx-
imately 64.5%, with alow 0.5% phosphorous
level and 2.5% of silica. Until now, we have
had two JORC resource statements done and
according to the latest one, SAFM’s resources
amount to 300 million mt of 40.7% iron ore,
of which 175 million mt is measured and in-
dicated,” said Jose Marcio Paixao, chief devel-
opment officer of SAFM.

With operational costs at $15 to $19 per mt
and with a projected mine life of around 20
years, SAFM is aiming high and it plans to
achieve a capacity of 8 million mt/y by the
end of 2015.

Another ASX listed junior is Crusader Re-
sources, which owns a series of gold, tung-
sten and iron projects across Brazil. Crusader’s
Posse Iron Ore project, located in Minas
Gerais, has a mineral resource of 36 million
mt at a 43.5% Fe grade. Posse received a li-
cense to operate from Brazilian authorities for
a trial 300,000 tpy throughput arrangement
in late 2012 and now, Crusader is undergoing
a ramp-up of its operations at the site, after
it was awarded the environmental approvals
necessary for a full mining license in May
2013. It was not all smooth sailing though,
as the project saw an injunction being placed

on it in late June 2012. “While we were dis-

appointed that the injunction was served in
the first place, we were really pleased that we
were able to overturn it so quickly, in a matter
of days. Now, the ramp-up at Posse is meeting
all expectations and we are pushing the ap-
plication for a full mining license as per our
previous guidance,” said Robert Smakman,
managing director of Crusader Resources.
With sales of 18,000 mt of lump in June go-
ing to the likes of Gerdau and ArcelorMittal,
Posse seems to have the gained traction for
future development.

Lastly, a player worth noting is Sul Ameri-
cana de Metais, a company that is looking
to develop its Vale do Rio Pardo project to a
capacity of 25 million mt/y, with production
scheduled to start in the second semester of
2015. “We are looking at an integrated project
that will have an investment value of $3 bil-
lion and a mine life of 25 years. During the
construction phase of the whole project, we
estimate we will have roughly 9,000 direct
workers while during operation, we will be
employing 2,000. Sul Americana de Metais
will be investing in a pipeline (1.5 meters
average depth) that will connect our mine in
Minas Gerais with the port from which we
will be exporting our pellet production to
China; the port will be built by local author-
ities in Aritagud, in the state of Bahia,” said
Haroldo Fleischfresser, CEO of Sul Americana
de Metais.

IBRAM data suggests Brazilian iron ore pro-
duction will increase its capacity with 451
million mt between 2011 and 2016 and that
iron investments will equate $46 billion until
2016. With prices slowly recovering (average
of $137 per mt for the first half of 2013), and
with China and India continuing their growth
and urbanization, demand will still be there
but only the best will be able to seize it. “If
you look at the global trends right now, it is
obvious that China will continue to dictate de-
mand for iron ore through urbanization and
steel consumption per capita. Right now, we
see a lot of production for iron ore coming
out and while demand has decreased, we are
still looking at 2.5% to 3.5% CAGR for the
next six years, which is still a good level. The
challenge will be for this new capacity, which
is often of lower grade material and more ex-
pensive to be produced to actually become

viable,” said Paulo Castellari of Anglo.
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INTERVIEW WITH

Paulo

CastellariPorchia

CHIEF EXECUTIVE OFFICER
ANGLO AMERICAN IRON ORE BRAZIL

Minas Rio boasts very good quality ore and a
final operating cost that will allow it to be very
competitive on the market. Could you tell us
more about the overall quality of the project and
its main advantages?

Minas-Rio is a very large deposit and by now,
we have identified at least 5.77 billion tons of
ore, and there is good potential for this number
to be increased in the future; out of these, we
have certified 1.45 billion tons. The quality and
the chemical nature of the ore is very good — it
is very soft, easy to crush and float and the final
pellet feed, which will have a grade of around
68%, will have very low contamination. Another
competitive advantage that we will have on the
market is related to the low operating costs that
Minas-Rio will have. Due to the tough decisions
that we had to make regarding investment and
our commitment to executing a long term and
quality project, we are looking today at $ 30 per
ton at the port and anywhere between $ 45 and
$ 55 per ton delivered in China. Minas-Rio was
conceived having in mind three development
phases: the first will allow us to produce 26.5
million tons per year, after which we will un-
dergo an optimization and ramp-up period to
29.8 million tons per year. Phases two and three
would ultimately allow us to add another 30
or even 60 million tons of production, as Mi-
nas-Rio was designed to sustain up to 90 million
tons per year. Even today, Anglo American has
teams that are working on prefeasibility studies
for these latter phases, but developments on this
front will not occur before 2016 or 2017. Anglo
American’s main priority right now is to prove
to ourselves and to our shareholders that we can
bring Minas-Rio into its initial production stage
and that we can ramp it up successfully; that will
allow us to gain the confidence needed to move

forward.

Minas-Rio is a complex integrated project that

incorporates a 525 km pipeline and a dedicated
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port. Could you guide us through the state of
development of each of these components?
Today, MinasRio is 65% complete overall: land
access in critical areas such as the mine and plant
has been achieved and very good progress has
been made at the pipeline as well. Currently, we
are entering a very important phase, the electro
and mechanical erection phase. At the site, most
civil works have been completed and at the port,
the two stackers and the reclaimer are already in
place. Earthworks are in progress and they will
continue both at the plant and at the pipeline.
The port that we have is actually a joint-venture
with LLX, the logistics arm of the EBX group
and it is called LLX MR (Minas-Rio). TX1 is one
of the terminals of the larger Acu Superport
and since the very beginning this terminal was
designed to be dedicated to Anglo American’s
project. The terminal is now 58% complete, with
all onshore facilities complete. Anglo American
has a very good relationship with LLX; we are
managing the building process and all that is left
now is the building of the breakwater.

The 525 km pipeline that links our mine with
the port is another component of Minas-Rio and
the biggest issue that we have had with this had
to do with land access and making sure it was
track open. Not having open track in front of
us caused discontinuity of the process and bot-
tlenecks and this was one of the problems that
we had to solve during our restructuring of the
project. Right now, we are 73% complete with
the entire pipeline and over 50% of it (270 km)
is laid and buried, with farming activities taking
place on top of the pipeline already. This pipeline
does not only offer Anglo American the compet-
itive edge in point of operating costs, but it also
represents the ideal solution from an environ-
mental perspective. Our good results were also
made possible by the very good collaboration
with our partner Camargo Correa, a company
that we have worked with for Anglo American

Nickel’s Barro Alto as well.

With such a large project and footprint, what is
Anglo American doing in point of environmen-
tal and corporate social responsibility policies?
Minas-Rio has been a very interesting journey
for Anglo American and our efforts have been
aimed at adapting and integrating the legacy
that we received with our world-class CSR poli-
cies. We have over 13,000 people working on
our project and the pipeline alone is responsi-
ble for over 120 work-fronts at any given time.
Anglo American has been on the FTSE and the
Dow Jones Sustainability Indexes over the last
10 years and we have a dedicated team to en-
sure that we are working responsibly across all
these fronts. At Minas-Rio, we are looking not
only at the building component, but also at the
operating one, an aspect which is essential but
sometimes forgotten in our industry. Anglo
American looks at the entire value chain and
based on the environmental impact study we
select the priorities on which to focus. We need
to understand what the communities want but
we also need to suggest solutions back to them.
Minas-Rio has 9,000 people working in Con-
ceicao now and when in operation, we will be
employing 5,000 people at Conceicao alone
(3,500 direct and 1,500 contractors). Accord-
ing to a study that we developed in partnership
with BNDES, this will generate 8,000 indirect
jobs in the region. Integrating and adapting el-
ements from our successful policies at Zimele,
we have developed a supplier development
program called PROMOVA, in order to help
develop these indirect businesses. We are also
adding capacity to the communities that we
interact with through our MOVER program:
by using buses as mobile training units, we
are offering 40 free courses that can be taken
online or in person to all members in the com-
munities that Minas-Rio comes into contact
with. Overall, by the beginning of 2014, we
will have invested BRL 100 million in social

initiatives at Minas-Rio. ¢
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INTERVIEW WITH

José Marcio

Paixao

CHIEF DEVELOPMENT OFFICER

SOUTH AMERICAN FERRO METALS (SAFM)

What is the current stage of development and
what have been the main developments and
milestones at the Ponto Verde Iron Ore project
that SAFM has achieved during 2012 and the
first half of 2013?

SAFM’s Ponto Verde project is already in the
production stage and although our volumes
are not very high yet, the advantage is that we
are managing to sell all of our iron ore. We
currently have a license for 1.5 million tons
of iron ore per year and our processing plant
involves a two stage crushing and screening
circuit. SAFM is producing 25,000 tons of sin-
ter feed per month, which is mainly sold to
Namisa, and 20,000 tons of small lump per
month, which is sold on the pig iron markets
in Brazil. As of April 2012, SAFM is operating
a medium intensity magnetic concentrator
that is responsible for 20,000 tons of con-
centrate per month, mainly accounted for by
Namisa at the moment. Moreover, SAFM is in
the process of commissioning a new concen-
trator, a high intensity magnetic separator that
will produce high grade concentrate at a rate
0f20,000 tons per month. Our sinter feed and
small lump have a grade of around 60%, with
0.9% phosphorous and our concentrates have
a final grade of approximately 64.5%, with
a low 0.5% phosphorous level and 2.5% of
silica. Before the beneficiation, our ore has a
53-55% grade, but we are currently working
with surface material mainly.

SAFM has underwent three drilling programs
for a total of 10,000 meters so far with vari-
ous companies, our last partner being Geosol,
which was responsible for 3,500 meters of the
total works. Until now, we have had two JORC
resource statements done and according to the
latest one, SAFM’s resources amount to 300 Mt
of 40.7% iron ore, of which 175 Mt measured
and indicated. Our company’s current focus is
now on the bankable feasibility study required

for the expansion of the project to a capacity
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of 8 Mt per year, process which is supervised
by Logichem. However, SAFM is working
with various other companies such as Coffey
Mining for the geotechnical part, Golder As-
sociates for mine planning and the local SEI
Engenharia for engineering purposes. This
bankable feasibility study was started in April
2012 and despite the challenges associated
with conducting this complex process, SAFM
is confident that it will be able to finalize it by
this December. On the environmental side, we
have a very good traditional relationship with
the local environmental licensing agencies and
we are expecting positive results for the per-

mits for the expansion of the project.

What was the reasoning behind the produc-
tion goal of 8 Mt per year at Ponto Verde and
what is the timeline for achieving this objec-
tive?

SAFM’s initial plan was to undergo a 3 Mt per
year operation that would expand to 6Mt, but
after making a desktop study with Coffey Min-
ing, we decided that given the space that we
had for waste and tailing, an 8Mt per year op-
eration would be the best to work with. Our
long term future plans also involve a further
expansion to 16Mt per year but the accom-
plishment of that goal also depends on our
negotiations with VALE, which owns the other
half of the mountain where Ponto Verde is lo-
cated. Currently, our bankable feasibility study
is only considering SAFM’s own assets, and
the pit we have in mind is exclusively for our
project. However, a potential deal with VALE
to unite the two assets is currently under ne-
gotiation and many benefits could arise from
it, such as reduced operational and environ-
mental costs and SAFM’s philosophy is very
well aligned with that of VALE's. Ponto Verde’s
current operational costs are approximately
between $ 15-19 per ton and our mine-life,

considering only our tenement, is of 16 to 20

years; however, if the negotiations with Vale
will be successful, and we will unite projects,

we are looking at a mine life of 30 years.

What are the current market fundamentals for
iron and is SAFM looking at other assets apart
from Ponto Verde?

China’s economic slowdown took its toll on
prices for iron ore and on the 15th of Septem-
ber 2012, the price was down to $ 86 per ton.
A recovery seems to be occurring and gener-
ally speaking, the market is optimistic about
it, but we are being cautious when it comes
to our expectations. Nonetheless, the global
economy will recover, and while the most
positive predictions talk about a price of $
130 per ton, we are satisfied with the current
level of $ 125. SAFM is always on the lookout
for new projects and we are always receiving
offers in that sense, but iron ore mining has
its specific challenges and only about 0.5% of
all the suggestions we receive make economic

sense.

What is the mid-term and long term future
vision for SAFM and what will be the main
highlights of the year 2013 for the Ponto
Verde project?

For SAFM, the year 2013 will bring the op-
eration of the new concentrator into play as
well as the finalization of our bankable feasi-
bility study, which will be followed by several
audits; additionally, we hope to receive all of
our licenses for the expansion project and we
are also planning a new drilling program, de-
pending on the information that VALE will be
supplying to us. Our vision for now is to focus
on the expansion program and the negotia-
tions with VALE for the unification of the two
assets and we are optimistic about our future

in this respect. *
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What is Caesar’s

A special report on Vale

Founded in 1942 by the Brazilian Federal
Government and privatized in 1997, Vale is
currently the world’s third largest diversi-
fied mining company. With operations in over
30 countries and revenues of $46.4 billion
in 2012, Vale leads global iron ore and pellet
production and ranks second in terms of the
world’s nickel output. In 2012, the Brazilian
mining titan accounted for 320 million mt of
iron ore (down 0.8% compared to 2011) and
237,000 mt of nickel (down 1.9% compared to
2011), productions that engendered 78.2% of
Vale’s gross operating revenues during the year.
However, these slight drops in output do not
fully paint an accurate picture of the challeng-
ing global environment that Vale had to face in
2012. China, which accounted for 36% of Vale’s
overall sales last year, has been the world’s main
driver for minerals and metals in recent times,
and with its economic slowdown to 7.8% in
2012 compared to 9.2% in 2011, Vale inevitably
suffered. This development and the unpromis-
ing general global economic climate drove
down steel demand and implicitly the price
of iron ore, which plummeted to a record low
$99 per mt in September 2012. Meanwhile,
worldwide nickel output has been aggressively
increased over the last years, with China at the
forefront of this development, raising its pro-
duction by 390,000 mt/y between 2006 and
2012, putting further pressure on nickel prices.
Nonetheless, Vale continued to invest strongly
last year; with a global capital and R&D budget
of $17.7 billion, it managed to obtain a total
of more than 100 environmental licenses for
its projects. Now, in 2013, with iron ore prices
slowly recovering, Vale is concentrating its ef-
forts on several key projects that are impressive
in terms of size, operating costs and quality, al-
locating a total capital and R&D budget of $16.3
billion for the year (out of which $1.58 billion
for R&D and $ 1.1 billion for CSR initiatives).

The spotlight of the company’s investments for
2013 is taken by S11D, the largest single iron-

ore project in mining history, which will add 90
million mt/y of capacity to Vale’s Carajas oper-
ations through the construction of a mine and
of a plant that are scheduled to start operating
in 2016. Still within the Carajas complex, and
with a projected start-up date in the second half
of 2013, is the “Additional 40” program, which
involves the construction of an iron ore dry pro-
cessing plant with a capacity of 40 million mt/y.
When completed, these two will increase Vale’s
iron output in Carajas to 230 million mt/y
and in order to sustain that, the company has
already put into place an impressive logistical
expansion. CLN 150 is scheduled for comple-
tion in 2014, and will expand the railway and
the Ponta da Madeira Port (Maranhao) of Vale’s
Northern Logistics Corridor to support a nom-
inal capacity of 150 million mt/y; the second
stage, named CLN S11D, will allow a further
logistics ramp-up that will fully accommodate
the final 230 million mt/y regional production.
Moving south to Minas Gerais, in Vale’s south-
eastern system, there are four projects that will
receive increased attention in 2013: Conceicao
Itabiritos will involve the construction of a 12
million mt/y concentration plant (100% pellet
feed), scheduled for start-up in late 2013, while
Conceicao Itabiritos II, a program projected for
completion in late 2014, entails the adaptation
of a 19 million mt/y facility (31.6% sinter
feed / 68.4% pellet feed) to process low grade
itabirites. Finally, Vargem Grande Itabiritos, with
its 10 million mt/y concentration plant (100%
pellet), scheduled for early 2014, and Caue
Itabiritos, with its 24 million mt/y plant (29%
sinter feed / 71% pellet feed) planned for start-
up in 2015, constitute the last of Vale’s major
investments in iron ore in Brazil in 2013. Other
domestic investments that are worth noting are
the Salobo II expansion which will add 100,000
mt/y of copper capacity to the project by mid-
2014 and the construction of Vale's eighth pellet
plant (7.5 million mt/y capacity) at its Tubarao
Port in the state of Espirito Santo.
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On the international scene, the Nacala corridor
in Mozambique, scheduled for completion in
2014, will allow Vale to have a railway and port
system that will process 18 million mt/y of
coal; furthermore, the company is also increas-

ing its Moatize capacity with a project called

Katsuo

Dias Homma

Moatize II, which has its start-up projected for

2014 and a planned nominal output of 11 mil- :

MANAGER OF INTEGRATED PROJECTS FERROUS, STEEL AND LOGISTICS

lion mt/y. Moreover, Vale’s global nickel oper-

ations will receive a boost from the Canadian

: VALE

Totten and Long Harbor developments that will :

encompass the re-opening of an 8,200 mt/y :

mine and the construction of a 50,000 mt/y :

hydrometallurgical facility.

Taking the meaning of an integrated project to :

a whole new level, Vale engaged in 2008 in the :

acquisition of 35 of the largest Very Large Ore
Carriers (VLOC) ever built. Generically called

Valemax, these bulk carriers have a capacity of :

400,000 mt deadweight each and represent

Vale’s attempt to further lower its operational

costs (with 20% to 25%) and to better com-

pete with Australian exporters, which have a

much shorter trade route to China. Generating :

35% less CO2 per mt than traditional Capesize

ships, the Valemaxes so far have not benefited

from smooth sailing however. Pressured by na-
tional shipping firms and steel producers wor-

ried about the impact these ships would have

on iron ore prices and supply, China banned

the Valemaxes from docking in its ports in late
2011, a development which led Vale to or-
ganizing intermediate ore deployments into
traditional Capesize ships in Malaysia over the
past years. However, in April 2013, the eastern
Chinese port of Lianyungang allowed a Valemax
to unload its 220,000 mt cargo on its site, po-
tentially opening the door to a resolution to this
controversial issue.

The year 2012 was not without challenges for
Vale and the worldwide drop in mineral prices
undoubtedly affected Brazil’s mining titan. Si-
multaneously, big potential programs such as

the potash Rio Colorado in Argentina and the

iron Apolo in Minas Gerais have been put on :
hold or given up on. This being said, Vale’s :

strong positions worldwide have allowed the :

company to start seeing profits in 2013 based
on cost reductions. Furthermore, the bounce-

back of commodity prices ($137 per iron ore

mt average for first half of 2013), as well as

the Brazilian real’s depreciation by more than
10% during the year have already greatly helped
Vale. And with strong investments in R&D, such

as S11D’s truckless system, which contribute

to the project’s impressive $15 opex/mt, Vale

looks good to grow again.
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S11D, which is located in the Carajas complex
* in the state of Para, is the largest project that
Vale ever engaged in during its history and
when completed, it will help us add 90 mil-
: lion mtper year to our overall iron ore produc-
tion in Para, which at that point will amount
to 230 Mtpy. The Carajas area has several ore
bodies that have great promise, but the work
: we are currently executing at S11D is focused
on ore body sl11, block D, which has proven
reserves of 2.78 billion mt of high grade iron
ore content (66.7%). One of the main quali-
: ties that S11D has is its very competitive OPEX
of $15 per ton, performance that comes from
the huge scale of the project itself but also
: from the synergies that we have in place with
our already existent operations in Carajas, and
the Northern Corridor Logistics program that
we have recently completed. The Northern
: Logistics Corridor Program, also known as
CLN 150, allows Vale to expand the logistics
capacity of its Carajas operations to 150 mil-
lion mt per year, and we have already obtained
: the operating permit for it earlier on this year,
in April. For the purposes of S11D, we are sup-
plementing the CLN 150 project in order to
reach a total logistics capacity of 230 million
. mt per year; this new project, that is currently
in the works, is called CLN S11D and it in-
volves new railways, the duplication of most
: of our existent ones and new onshore and off-
shore capacity at our Ponta da Madeira port
terminal, in Maranhao. Moreover, Vale is cur-
rently undergoing operational simulations in
: order to optimize the timing and the schedule
of the trains that we have running on the Cara-
jas railway. Additionally, we are also looking at

: ways to increase the numbers of train wag-

ons in place, all with the purpose of creating
an even more efficient transportation system;
these improvement processes will continue to
happen, as more and more capacity is added
in terms of logistics, given the future dupli-
cation of the railways. Overall, with S11D, we
are looking at an integrated project with a to-
tal capital expenditure of $19.671 billion, out
of which $8.08 billion is accounted for by the
construction of the mine and of the beneficia-
tion plant while the other $11.58 billion will
go into CLN S11D.

Vale has a lot of experience when it comes to
licensing processes within Brazil and we have
developed a strategy that takes into account
the various parts of the project, such as the
logistics and the mining components. We al-
ready have the operational license (LO) for
CLN 150 and we are building on that to help
us with CLN S11D. Earlier on this year, in May,
Vale received the environmental installation
license (LI) for its 101 km branch railway line
that will connect S11D to the Carajas Railway.
On the mine and processing plant front, we
are doing very well due to our decision to
build modules outside of the construction site
in the Carajas National Forest. These modules
will then be transported to the site itself and as
of late May this year we were 44% done with
the physical progress for these; by the end of
the year, we are hoping to build as many as
40 modules. Receiving the installation envi-
ronmental license (LI) for S11D was a very
important milestone for us and from now on,
we will be able to move at a much faster rate.
Sourcing labor is a problem in Brazil, but Vale

is very well equipped to deal with this reality,
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especially in the State of Para, where we al-
ready have operations running in the Carajas
mines. Moreover, our Additional 40 program,
which will add a capacity of 40 Mtpy to our
Carajas operations, is also being completed, so
we have a lot of labor in the area right now.
Nonetheless, building railways is labor in-
tensive and we will need to bring even more
people but we are confident that this will not
represent a major obstacle for us.

The state of Para is essential to Vale, as part of
our northern system, which also comprises
the state of Maranhao. This area, alongside the
southern system that we have in Minas Gerais
and Espirito Santo, is the largest contributor
to the production that we achieve and Vale is
very well positioned in both the north and the
south of Brazil, where we have integrated rail-
ways that improve our efficiency and opera-
tional costs. We also try to contribute as much
as we can to the development of these regions,
not only through the taxes that we pay to au-
thorities, but also through the investments we
make in the local communities. Vale has a long
standing policy of using local suppliers and
it is important to mention that we do more
than just passively influence the area: in part-
nerships with private sector associations, we
actively go about training and offering help
to the communities around us, thus making
our contribution to the establishment and the
nurturing of social infrastructure, social wel-
fare and new businesses. At the peak of con-
struction work, Vale will have 30,000 people
working in this project and it is important for
us to make it clear to them that S11D will have

different stages of impact and employment,
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according to the phase of the development,
construction or operating. The overarching
goal that we have is to create a good relation-
ship between the people and the authorities
involved and Vale.

S11D has several characteristics that make it
stand out in terms of technological innova-
tion. To begin with, our operations will not
involve trucks, as these will be replaced by a
system composed out of excavators and mo-
bile crushers that will feed the iron ore to the
37 km conveyer belt that will ultimately reach
the beneficiation plant. This means less work-
ers, less usage of equipment, dramatically less
fuel usage and improved worker safety. Vale is
even using the iron ore movement on the con-
veyer belt to generate electricity which then
gets recycled and used for the operation of the
belt itself. The truckless structure is one of the
main factors that will enable us to have a low
operating expenditure and from an environ-
mental perspective this will help Vale reduce
its carbon footprint with roughly 140,000
mt of CO2 emissions per year. In terms of
obstacles in our way to building this system,
the different heights of the conveyer belt seg-
ments, as well as managing the heavy weight
that they needed to withstand were the main
issues that we had to solve and in the end we
managed to do so.The other major technolog-
ical breakthrough present at S11D is the dry
processing method that will be used; by using
the natural moisture and the humidity of the
Amazonian forest, Vale will be able to avoid
several electrical and fuel costs related to the

beneficiation of the ore and will further mit-

igate its environmental impact in the region.
Dry processing alone will be responsible for
saving 18,000 MW of energy per year and
overall, Vale is looking at 93% water usage re-
duction and a 77% fuel consumption decrease
once operations will be running at maximum
capacity at S11D.

In terms of the mining and the beneficiation
plant works, our current main focus is on
building the modules in the off-site region
and on putting the finishing touches on the
42 km road that will allow us to transport
them to the mine site; on the logistics front,
we are now concentrating on laying down the
new branch railway, from S11D to the Carajas
line. These will be the main developments that
Vale will be pursuing during the remainder
of the year and we are very positive about the
progress we will be able to achieve. S11D is a
landmark project not only for Vale but for the
industry as well: its scale, quality, and tech-
nological innovations make it a game changer
that will positively impact the market and our
clients, who will benefit from high grade ore

at very competitive prices.
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Nickel

Good demand ignites overcapacity

Nickel producers have not had the best couple
of years. Just over two years since prices of the
base metal peaked at around $13/1b in Febru-
ary 2011 (which still fell short of its pre-global
financial crisis heights), the price has now
dropped to below $7/1b.

Global excitement surrounding nickel has led
to the market supply surpassing global demand
growth rates and this development, along with
a weak worldwide economic performance in
2012, has pushed nickel prices down. “Global
economic growth is closely tied to the con-
sumption of stainless steel, which is produced
using nickel. When the world economy is
growing, steel consumption thrives, but when
it is doing poorly, consumption of steel and
therefore nickel declines alongside it. Although
global nickel consumption grew by 6.7% and
3.9% in 2011 and 2012, respectively, and pro-
duction rose by about 6% in both years, price
declines meant that producers were left with
year-end surpluses of 51,000 mt in 2011 and
33,000 mt in 2012. Analysts forecast that the
demand and supply for nickel will balance out
in 2013, leaving a surplus of only about 3,000
mt. Unfortunately, nickel prices have not yet re-
acted to the increase in demand. The best nickel
prices usually occur at the beginning of the
year, but we did not see this play out in early
2013,” explained Walter De Simoni, CEO of An-
glo American Nickel.

Yet after a long wait, producers now have cause
for optimism. A slight recovery in August could
be the start of a far larger revival, with a sup-
ply-demand deficit pointing to a longer-term
price increase. “By the end of 2014, analysts
expect a deficit of 12,000 mt of nickel, which
should put upward pressure on prices. Con-
sumption is also expected to rise by 6.6% in
both 2013 and 2014. Most analysts say nickel
prices will start to pick up around 2015, reach-
ing a peak at 2020,” said De Simoni.

With an output of more than 85,000 mt of
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nickel in 2012, ranking among the top 10 in the
world, this is good news for Brazil. The country
is home to all of Anglo’s nickel operations, and
recent years have seen major changes occurring
in the field for this global mining player. Anglo’s
Venezuelan site of Loma de Niquel was refused a
permit and concession renewals by the Venezue-
lan government in 2012, a fact which led to the
permanent cease of activity at the 13,000 mt/y
site. This development left Anglo Nickel with
only two major operations, both in Brazil. The
first is Codemin, a site in Niquelandia (Goias),
where the company has been producing nickel
since 1982, and the site saw 9,600 mt/y of out-
putin 2012. However, delivered on time and on
budget, Anglo American’s new rising star is its
other Goias project, named Barro Alto. With a
projected mine life of 26 years and with an ex-
pected average production of 36,000 mt/y, the
project required investments of $1.96 billion
and produced 26,000 mt in 2012. This year,
after solving problems with equipment suppli-
ers for its electric furnaces, Anglo is targeting
to ramp-up production to the nominal capacity
of 41,000 mt/y. Furthermore, the company has
two more long-term projects in sight; Morro
Sem Bone and Jacare, which would potentially
add another 66,000 mt/y capacity for Anglo
American Nickel.

The largest electrolytic nickel producer in Latin
America, Votorantim Metals, owns three sites in
Brazil that account for a total output of 44,000
mt/y. “Regarding nickel, although we are not
a huge producer on the world stage, our pro-
duction positions us comfortably between
the seventh and 10th largest producers in the
world. Votorantim was founded by experts in
the metallurgical field who viewed the mine as
nothing more than a supplier of raw materials
to the processing facilities. However, with the
exception of some of the finished products that
our aluminum unit manufactures, there is much

more profit to be found in the mining than in

the transformation process and we are planning
a shift in this direction,” said Tito Martins, CEO
of Votorantim Metals.

Operations in Niquelandia (Goias) and in Sao
Miguel Paulista (Sao Paulo) commenced in
1981 and these two assets today are responsible
for 25,000 mt/y; Fortaleza da Minas is Votoran-
tim Metals’ third site, and the 2003-acquired
operation accounts for a further 19,000 mt/y
of sulfide ore nickel.

Vale, the world’s second largest nickel producer
with a total output of 237,000 mt in 2012, only
has one operation of the kind in Brazil: Onca
Puma, located in the state Para. A lateritic project
using a pyrometallurgical process, Onca Puma
is intended to have a final nominal capacity of
53,000 mt/y but problems with its furnaces
led Vale to put the ramp-up of the project on
hold in June 2012. Nonetheless, Onca Puma
produced 6,000 mt of nickel in 2012 and the
company plans to have the asset back on track
in late 2013.

Furthermore, Brazil also hosts a number of ju-
niors trying to develop nickel assets and one
good example is represented by Horizonte Min-
erals, an AIM and TSX listed company focused
on the Araguaia Nickel project in Carajas. The
asset, which was acquired in 2010 from Teck
Resources and consolidated with the integra-
tion of the Vila Oito and Floresta nickel laterite
projects (bought from Lara Exploration), is in its
prefeasibility study stage. “We will take 12 to 18
months to complete our bankable feasible study,
and there will then be another 12 to 18 month
construction period. Ideally Araguaia would en-
ter production in mid-to-late 2017. Brazil has
two or three nickel projects being developed,
and there will be a period of two or three years
of oversupply as they reach capacity, but from
2016 or 2017 underlying demand will outstrip
supply here, as not many new projects will be
developed after the current wave,” said Jeremy
Martin, CEO of Horizonte Minerals.
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12009 ' 2010 ' 2011 ' 2012 ! 2013 !
COUNTRY 201 2012
e Philippines 270,000 330,000
Indonesia 290,000 320,000
® Russia 267,000 270,000
e Australia 215,000 230,000
Canada 220,000 220,000
® New Caledonia 131,000 140,000
e Brazil 109,000 140,000
e China 89,800 91,000
Colombia 76,000 80,000
® Cuba 71,000 72,000
COUNTRY RESERVES
o Australia 20 000 000
New Caledonia 12 000 000
e Brazil 7 500 000
® Russia 6 100 000
Cuba 5500 000
® |ndonesia 3900 000
e South Africa 3700 000
® Canada 3300 000
China 3000 000
* Madagascar 1 600 000

China is responsible for 42% of gross
nickel consumption globally, but it used to
produce over 70% domestically, with the
remaining 30% shared among the world’s
producers. However, in terms of per capita
nickel consumption, China lags behind
Japan and Europe. In Europe, the largest
per capita nickel consumer is Germany,
and in Asia it is Japan. There is a huge
opportunity to increase nickel consumption
globally, and most analysts forecast a
nickel deficit around 2022 to 2025.

- Walter de Simoni,
CEO, Anglo American Nickel

TOTAL
2100 000 mt

Expected Nickel Production
: Growth to 2016

1000 TONS

Production in 2011 70
Increments by 2016 30
Expected Production by 2016 100
Change 43%

Investments in Nickel to 2016

BILLION USD
2011- 2015 6 550
2012- 2016 3 345
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INTERVIEW WITH
Tito
Martins

PRESIDENT
VOTORANTIM METAIS

2012 was a difficult year for the Brazilian min-
ing industry, and for base metals all around the
world. How did Votorantim Metais fare last year
and what strategies are you pursuing to take the
company forward?

It is certainly true that 2012 was a tough year
for Brazil’s mining industry, and also for the
commodity producers all over the world. We
suffered as a result of the poor domestic market
conditions, the drop in metal prices and some
internal issues that the company was facing. This
forced us to cut back on some of our important
long-term investments in new projects and in-
terrupt the development of some new processes
we were working on. As a consequence of this,
production levels across all minerals experi-
enced a slowdown. Today, however, the situation
has changed. Although we are still having to
deal with low commodity prices, we have made
great steps forward in other areas: production
of aluminum is back to previous levels, we have
implemented several new processes in our zinc
transformation plants which has led to a greater
level of productivity, and we have increased pro-
duction of nickel after having adapted our pro-
cesses to deal with more imported concentrate.
Looking at Milpo in Peru, we are also doing
well, having increased ROM production at the
Cerro Lindo mine from 10,000 tons per day to
15,000 tons per day. Thanks to all these devel-
opments, I believe that if prices were at their
previous high levels, this would be a record year

for Votorantim Metais.

Votorantim Metais is investing R$6.6 billion
in a new mine and bauxite processing plant in
Rondon do Pard. Could you provide us with
some more details on this project?

Rondon do Para is a key project for Votorantim
Metais. Today we are completing the final fea-
sibility study and engineering, and are hoping
to have this finished by the end of 2013 so that

we can begin construction in 2014.The project
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boasts over one billion tons of high quality
bauxite reserves with very low silica content,
and we have decided to build an alumina re-
finery at the mine site itself. As for logistics, our
original plan was to transport aluminum from
the mine to the port by road, but we have re-
cently heard that the extension of the Norte-Sul
Railway from Maranhio to the Bacarena Port in
Para will pass very close by our site. The plan is
for the railroad to be completed by 2016, which
fits perfectly with our vision to have the Rondon
plant running in early 2017. As for port avail-
ability, we are in contact with the state author-
ities in Para and have secured a vacant area in
the Bacarena Port that we can use for our needs.
The project is located in a fairly underdeveloped
area between three large cities, and it will bring
several social and economic advantages to the
region, generating 6,000 jobs during construc-

tion and 1,600 jobs in operations.

Now that the company is starting to focus more
on mining, will you be placing more impor-
tance on the exploration team?

At Votorantim Metais we recognize the impor-
tance of developing a strong exploration team,
and we have already been spending between
$60 million and $75 million per year on this
area. In times like this, when prices for metals
are falling, many companies begin to cut back
on their research and exploration budget. We
believe this to be a poor strategy, as it is our
geologists and their work that builds the future
of the company. Rondon do Pard, for example,
was an in-house discovery that we have worked

with from the ground up.

What is your opinion on the contents of Brazil’s
New Mining Code and the effects that it will
have on the industry?

Firstly, the provisions given for the transforma-
tion period are very good, and we are thankful

for this because there was a fear in the industry

that the new measures would be imposed with
no time for adjustment. It is not yet clear what
the eventual effects of the new code will be,
and it could take up to two years for the laws
to pass through Congress. We are concerned
about the proposals for the new auction system
to grant concessions as we believe it could deter
investors away from the country. The royalties
were always bound to increase, but the com-
monly heard assertion that royalties in Brazil are
much lower than the world average is mislead-
ing because of the plethora of additional other
taxes that miners have to pay here. There is now
discussion in Congress of compensatory mea-
sures that would take the form of reductions of
other taxes, which is positive, but there was no
mention of this in the original draft. The cre-
ation of the ANM could be a very positive move
for the country, as the DNPM already functions
in a similar way to an agency and the formaliza-
tion of this status will give them more resources

to work with.

How do you see the market for base metals de-
veloping in Brazil and what is your vision for
the future of Votorantim Metais over the next
five years?

Here at Votorantim Metais we are optimistic
about the future. It is true that commodity
prices are not good today, but they should be-
gin rising as demand increases again. Base met-
als will struggle compared to bulk commodities
as the margins are much lower, but I believe that
we will see a shift in the cost structure of new
projects that will mean mines operating with a
higher opex will still be profitable. As long as we
can develop new resources, even at a high cost, I
believe that the market will reward us. As for the
future of Votorantim Metais, today we are one
of the largest players in the Brazil. We are one
of the largest players in South America. In five
years we want to enjoy this status worldwide,

and we are confident that this is possible. ¢
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INTERVIEW WITH

Walter
De Simoni

CHIEF EXECUTIVE OFFICER
ANGLO AMERICAN NICKEL

The year 2012 was not without challenges for
nickel producers. What were the impacts of the
financial climate on the nickel business and to
what extent is the sector expected to recover
in the future?

Global economic growth is closely tied to the
consumption of stainless steel, which is pro-
duced using nickel. When the world econ-
omy is growing, steel consumption thrives,
but when it is doing poorly, consumption of
steel and therefore nickel declines alongside it.
Although global nickel consumption grew by
6.7% and 3.9%in 2011 and 2012, respectively,
and production rose by about 6% in both years,
price declines meant that producers were left
with year-end surpluses of 51,000 tonnes in
2011 and 33,000 tonnes in 2012. Analysts
forecast that the demand and supply for nickel
will balance out in 2013, leaving a surplus of
only about 3,000 tonnes. By the end of 2014,
analysts expect a deficit of 12,000 tonnes of
nickel, which should put upward pressure on
prices. Consumption is also expected to rise
by 6.6% in both 2013 and 2014. However,
there is significant variety among analysts’
predictions, so we can never be too careful in
utilizing these forecasts. China is responsible
for 42% of gross nickel consumption globally,
but it used to produce over 70% domestically,
with the remaining 30% shared among the
world’s producers. However, in terms of per
capita nickel consumption, China lags behind
Japan and Europe. There is a huge opportunity
to increase nickel consumption globally, and
most analysts forecast a nickel deficit around
2022 to 2025.

Zooming in on AngloAmerican's Brazilian op-
erations, could you provide us with an over-
view of the successes and challenges at both
the Barro Alto and Codemin mines?

Our nickel business in Brazil includes two

operating assets, Codemin and Barro Alto.

Codemin was established 30 years ago, and
it remains a very stable operation, producing
9,600 tonnes of nickel in 2012. At Barro Alto,
we are currently facing a challenge in ramping
up to nominal capacity due to problems with
the equipment suppliers for the kilns and elec-
tric furnaces. As a result, we could not achieve
our production target of 41,000 tonnes, pro-
ducing only 26,000 tonnes in 2012. We hope
to achieve nominal capacity rates in the near
future. Overall, Barro Alto Project has been a
great success in terms of safety indicators, cap-
ital expenditure and implementation, with a
final investment of USD $1.96 billion. Barro
Alto also has one of the lowest capital intensity
rates of nickel projects globally.

Looking ahead to the future of Anglo Ameri-
can’s nickel production in Brazil, what poten-
tial do you see at the Jacaré and Morro Sem
Boné projects?

Anglo American has significant growth poten-
tial in Brazil. We completed our pre-feasibility
study for Jacaré, confirming its potential to
produce both ferronickel, which contains 30%
nickel, and electrolytic nickel, which contains
99% nickel. Historically, the nickel business
has been characterized by high margins, but
the industry is also very capital-intensive. We
managed to significantly reduce our total in-
vestment for Jacaré, and we hope to present the
project to the Board of Anglo American in the
future. We are currently working on obtaining
all the necessary environmental licenses. We
believe both these projects present very good
opportunities to increase our nickel produc-
tion, but the key factor will be how they fit
with Anglo American’s global strategy. At the
moment, low nickel prices mean that it is not
the most attractive commodity to invest in.
Our focus for 2013 and 2014 is in Barro Alto.
After we finish the ramp up there, we can be-

gin to focus our efforts on new projects.

What the unique features of the nickel that is
being produced in Brazil, and why is the coun-
try lauded for having such great potential in
this commodity?

Until 2003, about 90% of the nickel produced
globally was from sulphides, and these de-
posits were predominately found in the north-
ern hemisphere. However, as these reserves
are being depleted and no significant new
discoveries made, production shifted to the
southern hemisphere, where laterite deposits
were more common. Today, about 80% of pro-
duction comes from laterites, and the future of
the nickel business will be in producing nickel
from laterites. Brazil holds very strong laterite
reserves, which is why the country has such
great potential. However, production costs are
higher when mining from laterite deposits.
When nickel is produced from sulphides, the
nickel can be associated to cooper, gold, silver
or platinum, meaning that production costs
are lower. When mining from laterites, nickel
is produced through either ferronickel or
hydrometallurgy. Producing from hydromet-
allurgy allows you to exploit resources with
lower nickel grades. Since the deposits with
higher grades are being depleted, we now
need to use those lower grade resources. Most
of future nickel projects will all be based on
hydromettalurgical processes which already
exist, but a breakthrough technology will
make this method more cost competitive.
Companies around the world are trying to
develop a breakthrough hydro-metallurgical
process, including Anglo American.
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INTERVIEW WITH

Jeremy
Martin

CHIEF EXECUTIVE OFFICER
HORIZONTE MINERALS

Could you provide us with an overview of
Horizonte Minerals’ Araguaia project?

The Araguaia district was first discovered by
Falconbridge around eight years back. We had
been active with some gold projects in the
Carajas region and were also looking for iron
ore potential there, when we made a grass-
roots discovery of the Lontra nickel project
about three years ago: it was in a very promis-
ing area in between Serra do Tapa and Teck
Resources’ Araguaia project. We encouraged
both neighbors to combine our asset with
theirs, but in the end the problems inflicted
on Teck Resources by the financial crisis led
to Horizonte Minerals acquiring its project,
rather than them buying us. We were at the
right place at the right time —Teck Resources
would not sell the project today. It was a fairly
unique deal: they did not want to sell, but we
came to an agreement whereby they took a
41% share in our company. It is one of the
largest holdings they have in a junior com-
pany, so Araguaia is obviously of significant
importance to them. We have a good working
relationship, but the day-to-day operations are
managed independently of Teck Resources.

What was Araguaia’s state of development
when you took it over from Teck Resources,
and how has Horizonte Minerals advanced it
since?

Araguaia had no defined mineral resource
when we acquired it in late 2010. Since then,
Horizonte Minerals has completed around
30,000m of drilling and released two re-
source statements, the most recent one early
last year. We then finished a preliminary eco-
nomic assessment last August; the next stage
of work, to complete a prefeasibility study, is
just commencing. The aim is to do it by Q1
next year, at the latest, and then move into a
bankable feasibility study. We have conducted

extensive metallurgical testing, working with
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Xstrata in Canada and a local group called
IAGO in Brazil; more will be done this year. In
2013 there will also be an updated resource
statement in Q3 and a news-flow on our min-

ing and environmental permitting process.

Laterite ore is difficult to extract. In this con-
text, what type of process is Horizonte Miner-
als’ considering?

As this is a saprolite resource, we will be using
exactly the same rotary kiln electric furnace
process as Anglo American is employing at
Barro Alto. This is a 60 year old technology and
there are around 19 operating plants world-
wide using it today. Vale was using a similar
process at Onca Puma, but it obviously has not
been quite as successful as Barro Alto, which,
although it has had a few teething troubles,
was built on budget and has delivered. Nickel
laterites are difficult and expensive to develop,
SO we want to use a proven process with con-
tractors who have done it before. Barro Alto is
a good model to follow, and the technology
is a very compelling selling point to investors.

Mining regulation in Brazil varies significantly
from state to state. What is it like in Para?

The code in Para is similar to how it is in many
other states. The important thing about Para,
however, is Carajas makes it a mining state. It
is generally mining-friendly, and the majority
of infrastructure developed has been related to
opening up the industry. In the south, where
mining is less of an economic force, mining
companies will probably meet more resistance.
Everyone is obviously waiting on the content
of the new mining code, which I regard as
fundamental to the future of Brazil's mining
industry. In the current climate of lower metal
prices, it is crucial governments do not start
levying excessive taxes or royalties on projects
that cannot service them. The DNPM is still

working, and Horizonte Minerals has passed

a number of permitting milestones in the last
two years. However, some of the new conces-
sions we are waiting to have granted are under
lockdown — we hope this changes as soon as
possible, because it is restricting what future

exploration work we can do.

What is your timeline for production at
Araguaia for Horizonte Minerals and what is
the mid-term vision that you have in store for
the company?

We will take 12 to 18 months to complete
our bankable feasible study, and there will
then be another 12 to 18 month construction
period. Ideally Araguaia would enter produc-
tion in mid-to-late 2017. Horizonte Minerals
is flexible about the project’s development: it
could be built by Teck Resources and us, or a
third party could come in as well. There are
also a number of options for the sale of our
nickel. There are markets in Brazil, the US,
Europe and of course China — we would aim
to enter a mid-to-long term supply contract
wherever we found the best deal. Brazil has
two or three nickel projects being developed,
and there will be a period of two of three
years of oversupply as they reach capacity, but
from 2016 or 2017 underlying demand will
outstrip supply here. Over the last year there
has been a big reduction in capital expendi-
ture by the majors, which has hit nickel very
hard — not many new projects will be devel-
oped after the current wave. There is no sub-
stitute for stainless steel, and even during the
last two to three years of global stagnation the
demand for nickel has grown by three to five
per cent annually. We want to be one of the
leading junior companies developing a project
in Brazil — there are not many here. Horizonte
has grown from a very small entity when it
entered the country five years ago, and our
eventual aim is to bring Araguaia into produc-

tion. *
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Potash

Supporting Bazil’s agriculture boom

In August 2010 The Economist published an article entitled
“Brazil’s agricultural miracle: How to feed the world”. In this, The
Economist described Brazil’s agricultural revolution: a process of
embracing science not subsidies that turned the country from a net
food importer to the world’s first tropical agricultural giant, chal-
lenging the dominance of the traditional “big five” food exporters:
America, Canada, Australia, Argentina and the European Union.

In the three years since, Brazil has not disappointed. As has been
widely reported in the international press, the country’s agribusi-
ness has gone from strength to strength: in addition to being the
world’s largest producer of soya, coffee, orange pulp and sugar
cane, the country is now also the world’s fourth largest grains
producer. The sector directly employs some 15% of the popula-
tion and accounts for over 25% of GDP. Between 2001 and 2011
Brazil’s agricultural exports increased from $16 billion to approx-
imately $80 billion, which constitutes an increase of over 400%.
By comparison, in the same period the USA’s agricultural exports
increased by just 175%.

Aside from the increases in production volume, Brazil’s agricultural
industry has also become much more efficient. In 1970, across
the 16 main arable crops grown in the country, the average yield
a farmer could expect was 1.44 mt per hectare, whilst today this
figure stands at five mt per hectare. This improvement in efficiency
has been made possible to a great degree by increased usage of
mineral fertilizers, for although Brazil is blessed with a vast amount
of arable land, ample sunshine, and abundant fresh water, in many
areas its soil suffers from a relatively low nutrient content. Today
the country uses some 300 million mt/y of fertilizers, making it
the fourth largest consumer in the world after China, the USA, and
India. However, domestic production is nowhere near sufficient to
meet the ever-increasing demand, and today Brazil imports more
than 70% of its fertilizers. In an effort to remedy this situation, the
government has set itself the ambitious goal of becoming entirely
self-sufficient in fertilizers by the year 2020.

To meet this target on time Brazil will have to act fast, particu-
larly in developing its potash production capacity, as 92% of the
potash used in the country today is imported. The remaining 8% is
produced by the only operational domestic potash concern; Vale’s
Taquari-Vassouras mine in Sergipe. However, this project is widely
believed to be in the last stages of its life cycle and, to compound
matters, Vale’s Rio Colorado project in Argentina, which was sup-
posed to replace production of the Sergipe mine, has been on hold
since January. This development could have very serious conse-
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MINERACAQ

BRIDGING OPERATIONS
IN TWO CONTINENTS

B&A is a Brazilian mining company focused on the
exploration and development of mining assets in ferdlizer,
iron ore and copper in Latin America and Africa.

Identify, develop and operate mineral assets in a
sustainable manner, becoming the fastest growing mining
company by 2017 producing:
30MTY OF IRON ORE
IMTY OF PHOSPHATE ROCK
S500KTY OF POTASH

200KTY OF COPPER

B&A MINERACAO 5.A.
Avenida ¢ -
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www.bamineracao.com



Potash Production by Country
(000 mt)

COUNTRY 201 2012
e Canada 11000 9000
Russia 6500 6500
® Belarus 5500 5650
e China 3700 3900
Germany 3010 3000
® |srael 1960 1900
® Jordan 1380 1400
e USA 1000 900
Chile 980 900
e Brazil 454 460

Potash Reserves by Country
(’000 mt)

COUNTRY RESERVES

e Canada 4 400 000

Russia 3300 000
® Belarus 750 000
e Brazil 300 000

China 210 000
e Chile 150 000
® Germany 140 000
® United States 130 000

Israel 40 000
e Jordan 40 000

quences for Brazil. “Where problems might
arise is if another investor takes over the
project and decides not to uphold Vale’s com-
mitment to export 90% of output directly to
Brazil, choosing instead to sell to other mar-
kets. This would disrupt the equilibrium that
has been established and would have negative
repercussions for the entire industry,” said
David Roquetti of the Brazilian National Fer-
tilizer Association (ANDA).

Brazil’s potash deposits are fiendishly diffi-
cult to extract and process compared to the
more straightforward reserves found in Rus-
sia and Canada, and many juniors struggle to
develop a cost effective beneficiation process.
Nevertheless, this has not acted as a deterrent
to the several companies currently investing
in bringing the next big potash concern to
production. Indeed, according to data from
IBRAM, potassium will see the second high-
est amount of investment out of all minerals
in the 2012 to 2016 period, totaling some
$7.6 billion. One of these companies is TSX-
listed Verde Potash, which is seeking to de-
velop a $2.3 billion potash project in Minas
Gerais. The Cerrado Verde mine will eventu-
ally produce 3 million mt/y of potash for the
domestic market. That being said, delays with
the bankable feasibility study have slowed the
project down and could push back produc-
tion by up to a year. The Forbes and Manhat-
tan group is also involved in potash through
its Potassio do Brasil company. “The resource
is located in a basin that could theoretically
provide for all of Brazil’s potash needs. We
have a resource of half a billion tons and are
currently raising funds to carry out a final
feasibility study,” said Hélio Deniz, VP Brazil
Operations at Forbes and Manhattan.

If all goes well, then it is eminently possi-
ble that these projects will be able to fill the
gap left when Taquari-Vassouras is eventually
decommissioned, but it remains to be seen
whether or not they will manage to deliver
sufficient quantities to totally eliminate the
reliance on imports.

The odds of Brazil reaching its self-sufficiency
targets in phosphates are rather more favor-
able; the country already produces 50% of its
total consumption and there are a number of

on-going developments that should see this
percentage rise even further.

One of the most important new players in
this field is B&A Mineragio, a new venture
set up by Vale’s former CEO, Roger Agnelli,
which will be investing approximately $550
million over the next two to three years on
developing projects in fertilizer minerals,
iron ore and copper. “Since our foundation
in August 2012, we have been consolidating
our portfolio and looking outside for new
potential. Looking specifically at phosphates
and potash, we are currently finalizing our
acquisition of Rio Verde Minerals and are
pushing to establish a new phosphates target
in the northeast as growth in this region is
set to increase national demand for fertilizers
by some 5% to 6%,” said Eduardo Ledsham,
CEO, B&A Mineragao.

B&A also owns a 12% stake in MBAC, an inte-
grated fertilizer producer that was established
in Brazil in 2008 by several former directors
from Yamana Gold. “The philosophy behind
MBAC is to grow strong on agricultural fun-
damentals, and Brazil’s agribusiness is boom-
ing today. Our two most advanced projects
are based in the country’s new agricultural
heartland around the states of Maranhio, To-
cantins, Piaui, and Bahia, where demand for
fertilizers has seen double-digit growth for
the last few years,” said Carlos Braga, VP Tech-
nical Services, MBAC.

By 2016, both these phosphate projects
should be operating at full capacity and de-
livering a total of 1 million mt/y of SSP to
fertilizer blenders in the agricultural states of
Brazil’s savannah region.

Whilst the new players are concentrating on
developing greenfield projects, Anglo Amer-
ican is currently in the pre-feasibility stage
of an expansion of their existing Ouvidor
phosphate mine in Goids. “We hope to see
this study completed by the end of 2013, a
final feasibility study finished by 2014, and
we will be ready to submit to the board for
final approval by 2015. The eventual aim is
to double total production from 1.4 million
mt/y to 2.8 million mt/y,” said Ruben Fer-
nandes, CEO, Anglo American Phosphates and
Niobium.
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The agricultural industry in Brazil
is growing three times more than the
average for the Brazilian economy,
which is in turn growing at twice the
rate of the rest of the world’s economy.
Brazil currently consumes some 30
million mt of mineral fertilizer per
year. This makes it the fourth largest
consumer worldwide after China, India
and the USA, although it only accounts
for 6% of world consumption. Over
the past 22 years the Brazilian market
has grown at 5.8%, twice the world
average... Organics are a valuable
and growing sector in Brazil but with an
estimated market value of $1 billion to
$2 billion, they are currently very small
in comparison to NPK fertilizers, which
stand at $23 billion. Overall we import
70% of all fertilizers consumed; broken
down by substance, 65% of nitrogen
and 92% of potassium is imported with
phosphorous being the only material
of which we produce more than we
import.

- David Roquetti, CEO,
Associagao Nacional para a Difuséo de
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INTERVIEW WITH

Eduardo
Ledsham

CHIEF EXECUTIVE OFFICER
B&A MINERAGAO

Can you provide us with an overview of the
projects B&A Mineracao currently has on the
books?

Since our foundation in August 2012 we have
been consolidating our portfolio and looking
outside for new potential. Looking specif-
ically at phosphates and potash, we are cur-
rently finalizing our acquisition of Rio Verde
Minerals and are pushing to establish a new
phosphates target in the northeast as growth
in this region is set to increase national de-
mand for fertilizers by some 5% to 6%. We
inherited the Bonito project from Rio Verde
and it is currently in the implementation stage
and should be operational by December 2013.
This is a high quality SSP project that will be
producing 150 kt/y for the agricultural pow-
erhouses of Par4, Tocantins and Maranhao, and
we are hoping to double the mine life from
10 to 20 years. As for copper, we have an in-
teresting acquisition in Chile that will soon
begin producing 15kt/y, but the idea is to de-
velop small pit clusters around the principal
mine site and therefore significantly increase
output. In addition to this, we are starting a
program in Northern Chile to produce con-
centrated copper. With regards to iron ore, we
are going through a due diligence process for
several projects in the northeast and southeast
of Brazil and are at an advanced stage of dis-
cussion for several acquisitions in Africa, par-
ticularly around the Copper Belt.

What is your current investment budget for
new projects?

B&A started with a budget of approximately
$550 million that we will invest over the next
two to three years. Of this, $185 million has
gone into acquiring Rio Verde and our 12%
stake in MBAC Fertilizer Corp. For now the
focus is on consolidating our portfolio, and
after that we may go to the markets for a sec-

ond round of funding. There will be many op-
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portunities to bring in other players or look
into private equity funding. The issue today is
not sourcing funds, but rather finding quality
projects and guaranteeing value to our share-
holders. In order to achieve this, we have as-
sembled an exceptionally highly skilled team,
with detailed knowledge that covers all aspects
of mining from exploration to metallurgy, as
well as some of the best business brains in the
country. This reflects the partnership between
BTG Pactual and AGN which sees the most
experienced operatives in project finance and
some of the most knowledgeable players in
mining working together to deliver results.

How does B&A deal with Brazil’s notorious
shortage of skilled labor in Brazil, a trend that
has been identified by many of our intervie-
wees, such as Paulo Castellari at Anglo Amer-
ican Iron Ore?

Sourcing skilled labor is certainly still a fac-
tor that must be taken into account whenever
we are planning a new project, but this said,
we have seen the quality of Brazil’s labor force
improve dramatically in recent years thanks
to improvements in education, and initiatives
by private companies. In the northeast for ex-
ample, there is a training program run by a
consortium of companies in the region called
CESI, which delivers training and capacitation
in specialized engineering. Today, the main
problem with the workforce is not the lack
of capable operatives, but the high costs asso-
ciated with maintaining employees, and this
can be a challenge to a company’s competi-

tiveness.

What is B&A’s take on the new Mining Code
and how do you believe this will affect the
industry?

Although many companies in the sector are
fearful of the consequences of the new legis-

lation, one positive aspect at least is that now

the rules of the game will be much clearer for
everyone involved. We feel that the new code,
whilst not perfect, will go a long way towards
establishing more stable conditions to attract
investment. Brazil has so much potential, but
it is of vital importance that these new laws
are implemented well in order to bring more
funds into the country. Some issues that need
to be addressed, such as environmental licens-
ing and infrastructure problems are notably
lacking in the draft form of the bill, but we
are confident that these areas will be cleared

up as the law passes through Congress.

Dealing with communities has proved to be
a serious stumbling block for many major
mining companies in Brazil. How does B&A
manage its relations with local communities?

We believe that it is vital to work together
with communities from the very first stages of
project development; it is important to invest
in the local area, and to take a serious look
at how our project can benefit the area. For
example at the Bonito site, we will give a pro-
portion of the fertilizers produced at the mine
to local farmers. Aside from mining, B&A also
has interests in the energy sector. Bioelectric-
ity produced from sugarcane is another area
in which we are able to work in conjunction
with communities, by offering something to
them that is incredibly beneficial. For exam-
ple, we can construct a plant that will provide
the mine with all of the energy that it needs,
and also serves to supply clean energy to the
local people. Offering these extra services to
the community not only benefits the local
area, but also helps the authorities to see the
positive effect that we can have on the country,
which in turn makes it easier for us to acquire
the necessary licenses. *

Industry Explorations

INTERVIEW WITH

Ruben

Fernandes

CHIEF EXECUTIVE OFFICER

ANGLO AMERICAN PHOSPHATES AND NIOBIUM

Could you explain the reasoning behind the
grouping of phosphates and niobium under
one roof, and then give us an update on how
the unit fared in 20122

The reason for the seemingly strange group-
ing of phosphates and niobium is simply that
our projects for both materials are geograph-
ically very close together, and we are also able
to extract a small amount of niobium from a
tailings dam at our phosphate beneficiation
plant. As such, even though the markets for
both minerals are completely different, they
fit together well from a business perspective.
As a division we have very sustainable results,
thanks in large part to the fact that both the
phosphates and niobium markets are much
less volatile than the base or precious metals;
phosphates are linked to fertilizers, which are
a guaranteed growth market here, and nio-
bium is still a niche material whose buyers are
mostly concentrated here and in Canada. In
2012 we performed well, managing to stick to
our budget despite the adverse economic con-
ditions that prevailed in Brazil, and this was
the case in 2011 as well.

Can you provide some details about your
phosphate mine and processing facilities in
Brazil?

We have one phosphate mine, which is located
in the region of Ouvidor, in the state of Goids.
It is a strong reserve that has been in opera-
tion for some 20 years, and it has a projected
lifespan of another 40 to come. It also boasts
one of the highest grades in Brazil, with an
average of 11% to 12% P205. This mine feeds
two separate fertilizer production plants: the
first is nearby at Cataldo, which is connected to
the mine by mineral pipeline, and the second
is in Sio Paulo state, which receives most of its
raw material via railway and truck. The reason
for this dual production strategy is in order to

supply the two principal agricultural regions
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of Brazil: our plant in Goiis is located on the
frontier of the new agricultural powerhouses
of the MaToPiBa states, and everything pro-
duced in Sdo Paulo is sold in the historically
important southeastern states. All our fertilizer
is sold to blenders who then mix a variety of
NPK products and sell them on to distributors
and agricultural producers.

Given that fertilizer minerals are such a strate-
gic market at the moment are you looking to
acquire any new projects or branch out into
potash as well?

At the moment we are not interested in ac-
quiring new projects. Instead, we are concen-
trating on expanding our existing phosphates
mine, and are currently at the pre-feasibility
stage of this enlargement. The process must
be based on a solid foundation and follow
the international protocol set down by Anglo
American, so we hope to see this study com-
pleted by the end of 2013, a final feasibility
study finished by 2014, and we will be ready
to submit to the board for final approval by
2015.The eventual aim is to double total pro-
duction from 1.4mty to 2.8mty, although we
are still working on the details of how exactly
this will be accomplished and what the final
product will be. As for potash, whilst it is a
good mineral to be involved in and the poten-
tial in Brazil is enormous, we are more focused
on developing brownfield projects that have

already demonstrated proven value.

Last year saw a 56% rise in profits for Anglo’s
niobium business. Can you provide us with an
overview of the current niobium facilities in
the country, and shed some light on how you
accomplished such a dramatic rise?

Anglo American has two facilities for nio-
bium extraction in Brazil: the main one is our
open-pit Boa Vista mine, which is also located

in Goias, but is completely independent of

the phosphates production, and the second
is the tailings dam at our beneficiation plant
for the phosphates operation. The output from
both of these sources is then integrated at our
processing plant in Ouvidor to produce fer-
roniobium. We are currently expanding Boa
Vista, both in terms of the mine itself and
the capacity of the beneficiation plant. Today,
we only process oxide ore, but with the new
expansion we will be able to start upgrading
fresh rock too, which will increase our total
production by some 50%. The 56% rise in
profits we saw last year was primarily achieved
through cutting costs, improving efficiency,
and increasing productivity, particularly in the
area of upgrading our recovery techniques.
By focusing on marginal gains at the very top
of the mining chain in this way, we were left
with the concrete result of more ferroniobium
at the end of the chain.

In the context of the recently released new
Mining Code, what is your vision for the fu-
ture of the company here in Brazil?

It is hard to gauge exactly what the effect of the
new code will be on Brazil’s mining sector, but
it is important that a new level of certainty and
clarity has come to the market and we believe
that this will foster much better conditions
for doing business throughout the industry.
With regards to Anglo American, we consider
ourselves to be very well positioned in terms
of our portfolio: both our niobium and phos-
phate concerns are generating positive results
for the company and we have solid plans for
the expansion of both areas. Looking to the
future, Brazil is an important factor in Anglo
American’s global operations, and we hope to
become more engaged with the country across
all the areas in which we are involved. We will
invest more in the country and I strongly be-
lieve that we have the potential to truly make
a difference to Brazil with our investment. *
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INTERVIEW WITH

Eran

Friedlander

PRESIDENT & CEO
EAGLE STAR MINERALS

Could you provide us with a brief overview
of Eagle Star Minerals’ history and main mile-
stones?

Eagle Star Minerals has been in operation in
Brazil for almost three years, and our initial fo-
cus in the country was iron ore. However, as we
progressed with building up our team and ex-
ploring opportunities, we realized that the most
attractive market for us was in fact fertilizers.
There is a big gap between supply and demand
for fertilizers in Brazil and given how the coun-
try has the biggest arable land package in the
world, it became obvious to Eagle Star Minerals
that that was the path it needed to pursue. We
moved quickly to get the right people on board
and seize the appropriate opportunities and
overall, we have been very successful over these
past three years, despite the general market re-
luctance towards juniors. Eagle Star Minerals has
succeeded to make significant progress and raise
its share prices, our investors are happy and we
are optimistic about the future. Due to the na-
ture and the location of our assets, which are
situated in the region of Cerrado, we are look-

ing to go into production as early as next year.

What can you tell us about the infrastructure
in the region and what is Eagle Star Minerals’
budget for the year 2013?

Eagle Star Minerals benefits from all the in-
vestments that have already been made in the
region to accommodate MBAC’s business. The
local government has been building roads, an
airport, power lines and water dams which are
all continuously being improved. In terms of
our budget, most of it will go into continuing
the drilling that is going on at our Bomfim Hill
project, where we currently have one rig, but
will probably be adding one or two more by
the end of the year, as new targets are being
discovered and developed. Eagle Star Miner-
als is also looking into building up its facility

for the direct application natural fertilizer and
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as of yet, we do not know exactly whether we
will be acquiring an existing facility or if we
will be building our own. In addition to our
Bomfim Hill project, we are also conducting
live environment tests for our direct application
fertilizer product at our Ruth project, in Piaui.
Overall, our budget for the year should amount

to almost $ 5 million.

Eagle Star Minerals currently has three projects
in Brazil: Bomfim, Ruth and Samba. What is
their state of development and what is your
main focus for the year?

Eagle Star Minerals’ main focus for the year is
Bomfim, with which we will be going into
production (open-pit) in a very short period
of time, given the low costs associated with it
and the already existent demand for natural fer-
tilizer in the region. The clients are there, the
infrastructure is there and the quality of the
phosphate has already been proven through
MbAC’s successful operations in the area. There
is enough high-grade material there to last for
at least five years of production and we are also
currently in the process of releasing a prelim-
inary NI 43-101 resource estimate report for
a small portion of our Bomfim Hill target; the
report is expected to come out in June. Ruth,
which is situated in Piaui, is another project that
holds great potential and we are in the process
of conducting live environment tests for one
of the products that we intend to sell; if these
prove to be successful, we will consider going
into production in the near future at that site as
well. Samba has had some very good prelimi-
nary results but due to the strike that has been
going on at the DNPM last year, we are still in
the initial stages of the exploration process.

What are the grades of phosphate that you are
intersecting?
Bomfim Hill has grades that range from 2%

(in large volumes) to 28%, which constitutes

a very high grade, especially for Brazil, where
anything above 10% is already considered to be
a very good grade. The quality of the phosphate
matters a lot in terms of the price we can obtain
for it and it also lowers the processing costs, so
overall, it constitutes an important advantage for
us. Eagle Star Minerals is in a very good posi-
tion, since it is quite hard to find good grade

phosphate in Brazil.

Eagle Star Minerals has significantly increased its
market capitalization to $ 22 million in 2013, a
notable performance in the current rough mar
ket conditions for juniors. How did you achieve
that?

Eagle Star Minerals is focused on a very good
commodity, and many believe phosphate is go-
ing to become increasingly popular in the fu-
ture, given the world’s growing population and
its need for food. Furthermore, Brazil itself is
the largest agrarian country in the world and
its huge demand for our commodity has drawn
a lot of attention to us. Over the past months,
Eagle Star Minerals really began unveiling its
potential and all the factors point out to a very
strong opportunity for us here. Additionally, the
government’s policy to reduce agro-mineral
royalties to 2% in order to incentivize phos-

phate and potash exploration has also helped us.

What is the future of the phosphate sector?

Phosphates are on the rise and the recent M&A
activity in the sector stands as proof to the fact
that investors are turning their eyes to the sec-
tor more and more. As the planet’s population
is rising, so will demand for phosphates; most
of the phosphate resources are located in the
Middle East and given the delicate geopolitical
situation in that area, finding new deposits in
countries like Brazil will be key in assuring a
good business, as this will greatly reduce trans-
portation costs to where the resource is needed

most. ©
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INTERVIEW WITH

Carlos
Braga

VICE PRESIDENT TECHNICAL SERVICES
MBAC FERTILIZER

Can you give us a rundown of MBAC’s principal
projects today?

Today MBAC has three main projects on its
books, the most important of which is our
Itafés SSP project in Tocantins. We acquired the
rights to the deposit in late 2008, and now after
four and a half years of development and $320
million dollars of investment we are just going
into production. The whole complex consists
of a mine, a beneficiation plant, a sulfuric acid
plant, and a fertilizer production plant. As it
stands, we are nearly fully operational, and are
just waiting to commission our fertilizer plant,
however, by the time this report comes out we
should be operating comfortably and running at
our full capacity of 500 thousand tons per year.
Our second project, Santana, is another phos-
phate mine and fertilizer plant located in Para.
MBAC acquired the deposit in 2011, and we
are currently at the final stages of the feasibility
study, which should be published by September
2013. The estimated life for this deposit is 30
years, and it could be the highest grade phos-
phate mine ever seen in Brazil, with an average
grade of nearly 13% P205.

Our third major project is a very interesting
rare earths deposit in Araxd, Minas Gerais. This
too was acquired in 2011 as we were looking
for another phosphate mine, but whilst going
through the due diligence process we found
that above the phosphate there is a layer of high
grade REEs. This is very exciting as we are one
of the few companies in Brazil with the neces-
sary technology to process these elements. We
already have a pilot plant in production that is
delivering concentrated oxides with grades of
up to 99%, and the second stage of this plant
will be to concerned with the separation of the
different oxides. This should take place towards
the end of 2013. Although we are still at a fairly
early stage in this project, our first indications
suggest that the eventual opex to bringing these
minerals to production will be low enough to
compete with Chinese producers.
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How have you found the process of acquiring
the various permits and licenses necessary to
develop a project in Brazil?

It is always a challenge to get all the necessary
documentation to develop large-scale indus-
trial projects in Brazil, but we have had differ-
ent experiences in the different states that we
operate in. In Tocantins, Itafés was in fact the
first big mining project to be developed in the
state. This made it rather difficult for the local
environmental agency, as they were not accus-
tomed to dealing with the type of processes and
paperwork that we required. In Minas Gerais,
on the other hand, the authorities have many
years of experience with this type of project and
the local population is well aware of the bene-
fits that mining brings to the area. Araxa itself'is
a very well developed jurisdiction to work in,
with several mines and two engineering schools
already established in the vicinity. Para state is
different again; here the main challenge is the
sheer number of mining projects in develop-
ment, which has overwhelmed the local agen-
cies and created long waiting lists. That being
said, the government has always been very sup-
portive of our work, and they were always ready
to help us with any difficulties we had. One
strategy that MBAC has found to be immensely
helpful is to hire local consulting firms who
have a detailed understanding of the area and
of the local regulations. We believe that this can
speed up a project timeline by several months

Or even a year.

Two issues that are frequently cited as being the
most challenging obstacles to overcome in de-
veloping a mining project are the shortage of
skilled labor, and fostering good relations with
local communities. How does MBAC approach
these concerns?

Finding skilled labor is certainly a concern
for us. In Tocantins we have tried to maintain
a good balance between local workers, who
we have been training in-house, and more ex-

perienced labor that we are bringing in from
outside. At the Santana project, this is unfortu-
nately not an option as the nearest town is over
150km away, meaning that we have to deal with
the logistics of bringing the whole team in from
other regions. As for community relations, it is
of paramount importance to establish a climate
of trust from the outset. We have found that if
you are transparent and honest in your dealings
with the local people and make clear all the risks
and advantages that the project will bring, then
generally the vast majority of people are con-

tent.

What kind of impact do you believe the New
Mining Code will have on MBAC’s operations
and overall profitability?

We are somewhat concerned about the impact
that the New Regulatory Framework will have
on MBAC. Although the code has been released
to Congress, it is still unclear what the effects
will be on phosphates; the royalty rates are still
not certain, and neither is the methodology for
calculating the tax base. We hope that the final
regulations will be well thought out and will
complete their supposed goal of making the
national mining sector more competitive. As
it stands, we are subject to more taxation for
selling our phosphates over the state line from
Tocantins to Bahia, than a foreign company is
for bringing fertilizer into the country from
China or Egypt.

How do you see MBAC developing over the next
five years?

Five years from now we hope to be a very prof-
itable integrated producer of fertilizers with
our Itafés and Santana projects producing at
full capacity. Brazil’s agricultural production is
forecasted to see continued growth, particularly
in the MaToPiBa and Pard/Mato Grosso states
where we are located. In the long run, we may
even be able to double capacity at both these
mines if and when the market demands it. *
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Gold

Not as shiny as it once was

Brazil has a long gold mining history: the
late 17th century saw the first gold rush in
Brazilian history that attracted almost a mil-
lion Portuguese and their African slaves to
the region. Today, gold is Brazil’s second most
exported mineral after iron, and in 2012, the
South-American country was responsible for
$2.4 billion worth of gold sales. Brazil, which
is the 12th largest global gold producer, also
holds the 9th position in terms of worldwide
reserves. However, the last 18 months have
seen the price of gold plummet to a recent
record low of less than $1,200 per ounce in
June 2013. This depreciation has led to pro-
ducers and juniors experiencing difficulties
lately, hardships that were also augmented by
the uncertainties regarding the new Brazilian
mining code and its impact on the industry.
While the Brazilian gold mining environment
is dominated by Canadian companies, major
South African player AngloGold Ashanti leads
the way with two operations in Brazil. The
first is the Cérrego do Sitio Mineragdo project
in Minas Gerais, a project that has a total of
five mines and three plants, one of which was
acquired from ElDorado in late 2008, refur-
bished and brought into operation in January
2012.The second asset, located in the state of
Goias, is called Serra Grande and AngloGold
Ashanti obtained 100% ownership of the
site in late May 2012, after acquiring Kin-
ross Gold’s 50% stake in the project for $220
million. Employing a total of 5,300 people at
these sites, AngloGold Ashanti produced a total
of 486,000 oz of gold in Brazil in 2012.

TSX and NASDAQ listed Kinross Gold leads the
wave of Canadians producing gold in Brazil
and the company’s landmark project in the
country is Paracatu, an asset with proven and
probable reserves of 17.9 million oz at 0.40 g/
mt Au, which is located in the state of Minas
Gerais. Kinross Gold achieved 100% owner-

ship of the open-pit project in 2004, and in

Global Business Reports // BRAZIL MINING 2013

2012, the company produced 466,709 oz of
gold in Paracatu, an asset that saw its mine life
being extended to 2042 in recent times.

The series of TSX listed gold producers in
Brazil continues with Yamana Gold, a company
that owns and operates three projects in Brazil:
Chapada (18 year mine-life with 3.37 million
oz at 0.27 g/mt Au proven and probable),
Fazenda Brasileiro (five year mine-life with
306,000 oz at 2.30 g/mt Au proven and prob-
able), and Jacobina (13 year mine-life with 2.4
million oz at 3.02 g/mt Au proven and prob-
able). Located in Goias and Bahia, these assets
accounted for a total of 311,000 oz of gold
produced during 2012. Yamana Gold, which
also has assets in Mexico, Argentina, Chile,
is currently developing three other projects
in Brazil, with its underground Pilar Project
(Goias) being expected to complete commis-
sioning in 2013.

Yet another TSX-listed company, Jaguar Mining,
maintains its status as an important gold pro-
ducer in Brazil with its Turmalina, Paciencia,
and Caete projects, all located in the state of
Minas Gerais, accounting for a total of 102,823
oz of gold in 2012. Turmalina has measured
and indicated resources of 1,172,080 oz of
gold at 4.22 g/mt of Au and had a produc-
tion of 37,840 oz in 2012. Paciencia, which
boasts 920,770 oz of gold measured and in-
dicated at 3.76 g/mt Au, accounted for 9,987
oz last year. Finally, Caete, which encompasses
1,930,490 oz of gold at 3.31 g/mt Au, had a
total output of 54,996 oz in 2012.

Finally, Eldorado Gold, which has operations
and projects in development scattered across
four continents, is focusing its Brazilian ef-
forts on the Tocantinzinho asset, located in the
state of Para, which has proven and probable
reserves of 1.975 million oz at 1.25 g/mt Au.
The company plans to produce 159,000 oz
per year at the site at a total cost of § 559 /

mt. Tocantinzinho received a preliminary en-

vironmental license in September 2012 and is
expected to come into production in 2016.
Gold juniors were particularly hit by the unfa-
vorable gold prices and a climate of global in-
vestment slowdown. These trends have pushed
juniors to put projects on hold or to develop
subsistence low-scale productions meant to
generate cash flow for the further development
of their main gold targets (in the case of com-
panies such as Rio Novo).

Amarillo Gold Corporation, a TSX-listed ju-
nior, has four gold projects in Brazil, but its
current focus is on its Mara Rosa deposit, lo-
cated in the state of Goias, which has measured
and indicated resources of 1,174,900 oz of
gold at 1.75g/mt Au. Currently preparing for a
bankable feasibility study, Amarillo Gold hopes
to see its Mara Rosa project producing in late
2014. Meanwhile, TSX-listed junior Colossus
Minerals stands out in the landscape as the
only company that has engaged in a partner-
ship with a garimpero cooperative. Colossus
Minerals’ Serra Pelada project is located in the
Tapajos area, a region in the state of Para that
saw 80,000 garimperos invading it to produce
roughly 2 million ounces of gold in the 1980s.
Approximately 40,000 m of drilling was done
in 200 holes at the site by Vale, Serra Pelada’s
previous owner, and the Colossus Coomigasp
joint venture added another 11,000 m in 40
holes to that already since they acquired the
asset in 2007. Serra Pelada is 87% ready and
gold production is scheduled to start in the late
fourth quarter of 2013.

Despite the harsh global environment, the year
2012 saw a gold demand that was 15% higher
than the average for the previous five years,
largely led by central bank purchases of emerg-
ing countries. Meanwhile, the supply of gold
contracted 1.4% in 2012 and China’s imports
of the precious metal reached a record level
during the year. Looking forward, these devel-
opments, combined with an unstable global
environment that will continue to create cur-
rency volatilities, could lead to a healthy gold
price comeback. “As demand is being driven
by the macroeconomic factors, with countries
competing against one another to devalue their
currencies, gold will be more and more in de-
mand. Supply has been diminishing over the
past years, mostly due to low grade production
that is technically challenging, with projects
not reaching their objectives. This is a very
favorable context for gold price appreciation,
and $2000 gold should be achievable in the
next 12 to 18 months,” said Claudio Mancuso,
CEO, Colossus Minerals.
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Gold Reserves by Country (mt)

: Brazil’s Gold in a Global Context

E
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Gold Production by Country

COUNTRY 20m1 2012
e China 362 370

Australia 258 250
e USA 234 230
® Russia 200 205

South Africa 181 170
® Peru 164 165
® Canada 97 102
® |ndonesia 96 95

Uzbekisthan 91 90
e Ghana 80 89
* Mexico 84 87
e Papua New Guinea 66 60
e PBrazil 62 56

Gold Exports

2010 1,786
2011 2,239
2012 2,341
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INTERVIEW WITH

Claudio
Mancuso

DIRECTOR AND CEO
COLOSSUS MINERALS

2013 marks a landmark achievement for Serra
Pelada, as Colossus Minerals expects to go into
production during the course the year. What
is the current status of development of the
project?

On the surface, we are at 80% complete in our
construction of the processing plant; the big-
gest part of all the work is constituted by the
sub-grade concrete that forms the base for all
surface structures and in that regard, we are
at almost 100% completion. Once civil con-
struction is finished, we move to structural
and mechanical erection, of which we have
35% complete, and the schedule becomes a
lot more predictable. The process plant is on
schedule to commence commissioning in
August. In addition to the process plant in-
frastructure, we are building a power house
that will have four Caterpillar generators, with
only two running at a time. The first generator
is installed, the second is on its way and by
the end of May we should have all of them in
place. These will work as back-up options and
to supply energy to vital components of the
plant; the rest will be assured by connecting to
the national grid (supplied by Equatorial En-
ergia), which is a lower-cost alternative for us.
The infrastructure in the region is very good
since Vale’s Carajas mine is located there: we
have support for mining activities, laborato-
ries and equipment suppliers; we are lucky to

be working in a very mature area for mining.

Seeing how Brazil is traditionally an open-pit
mining country, how did you manage to get
the proper equipment and the right people
with the right underground mining experi-
ence to work for Colossus Minerals?

Colossus Minerals looked at a number of
mines in the world that had similar condi-
tions to Serra Pelada and we hired around
12 ex-pats that have good experience in soft

rock conditions in order to train the majority
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of our workforce, which is acquired locally,
from the Serra Pelada village, which has a
population of around 7000. Colossus has 500
employees of its own and 75% of them are
locals and in addition to that, we have another
500 people contracted to do the construction
work. We have been providing training in var-
ious mining disciplines such as equipment
operations and mechanics for the community
for two years now; not only that, but we are
also providing courses, at the Colossus funded
Community Development Centre in the vil-
lage of Serra Pelada, that are not mining re-
lated, such as computer and business classes,
in order to educate the community for their
own benefit. The rest of our employees are
from places like Parauapebas or Curionopo-
lis, while 2% are expatriates. When it comes
to the equipment, Colossus has made efforts
to acquire everything locally, as that cut costs
dramatically and we did not need to source
much from outside Brazil.

Colossus Minerals has recently exercised its
option for Vale’s area B. What is the signifi-
cance of this decision and what is the quality
of the gold grade that you are intercepting in
Serra Pelada?

Colossus Minerals is intercepting very high
grade gold at Serra Pelada and some of our
assays have returned multi kilogram per ton
intercepts. However, with this kind of grade,
there is a lot more work to be done to accu-
rately estimate the resource, because there is
considerable variability to take into account.
We are performing underground drilling in
in higher densities than can be accomplished
from surface and we should be able to com-
plete bulk sampling by the end of the second
quarter and process that bulk sample through
our own process plant in the third quarter;
after that, Colossus will be consolidating ev-
erything into a NI 43-101 resource statement.

Opting for area B has given us more land to

trace the mineralization down to the south-
west. We cannot prove it yet, but based on
geochemical and drilling results that we have
had so far, we are very confident that the min-
eralization continues in that area as well.

The year 2012 has seen a 15% increase in the
demand for gold while the supply for it con-
tracted by 1.5%, while prices for platinum and
palladium have also seen an increase. What do
you believe the trends will be for the upcom-
ing year?

As demand is being driven by the macroe-
conomic factors, with countries competing
against one another to devalue their curren-
cies, gold will be more and more in demand.
Supply has been diminishing over the past
years, mostly due to low grade production
that is technically challenging, with projects
not reaching their objectives. This is a very
favorable context for gold price appreciation,
and $2000 gold should be achievable in the
next 12 to 18 months. In the case of platinum
and palladium, their demand and supply gives
them characteristics that are closer to indus-
trial metals. As China and India see more ur-
banization and increasing vehicle acquisition,
we expect these commodities to perform bet-
ter and better as well. Serra Pelada is expected
to earn 80% its revenues from gold, while the
rest will be accounted for by platinum and
palladium. *

This interview was conducted on the 26th of April and
therefore may not represent recent developments

Industry Explorations

INTERVIEW WITH

Helio
Diniz

VICE PRESIDENT BRAZIL OPERATIONS
FORBES AND MANHATTAN

Can you give us some information about
Forbes and Manhattan’s business model and
then tell us about the Belo Sun Project?

In Brazil we run on a similar model to the one
we use in Canada. The company manages sev-
eral mining and exploration companies that
are run independently of each other, but share
support services in terms of administrative ,
accounting and specific engineering and tech-
nical resources. Some of our companies are
publicly listed, whilst others remain private.
Forbes and Manhattan usually has a significant
stake in the ownership of the Company. Belo
Sun is the company with the most advanced
project we have in Brazil today. It is aTSX listed
company that is working toward development
of an open pit gold mine in Para State. The
project is managed by Carlos Costa, formerly
of Vale. Since 2010 we have invested approxi-
mately $90 million in exploration and we are
currently finalizing our feasibility study and
working to gain the necessary environmental
licenses in 2014 in order move into construc-
tion in 2015. The total Capital investment is
estimated at $800 million and if all goes well
we should be producing by 2016. The latest
studies suggest that we have a five million oz
resource with a grade of 1.7g/mt. Prefeasibil-
ity studies indicate production could be ap-
proximately 320,000 oz/y.

Could you give us some details on the Aguia
Resources Company?

Aguia Resources currently owns two phos-
phate prospects: one in Rio Grande do Sul,
and the other in Paraiba in the NE region. Both
projects are at a much earlier stage of devel-
opment than the Belo Sun project. The project
in the south is very well located to serve the
agricultural producers that are concentrated in
this region, most of whom rely on phosphate
that is imported from Morocco. The region

has very well developed infrastructure and the
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project benefits from being located very close
to both a railway and a port. Today we are
working on resource delineation and a PEA.
Once these are finished we will move into fea-
sibility stage. The grade we are intercepting is
around 4% P205 so the rock will then be con-
centrated up to 34% and then processed with
sulfuric acid to produce SSP. At the prospect
in Paraiba we have just completed preliminary
drilling and have ascertained that we have a
good resource, but we must now carry out a
good deal more exploration work to take the

project forward.

Brazil is facing something of a domestic
potash supply crisis. In this light could you
tell us about Brazil Potash Corp?

Brazil Potash is a private company and so it
has not been affected by the volatile market
conditions we have been experiencing. To date
we have spent $80 million on exploration and
we have eight rigs working at the site today.
The resource is located in a basin that could
theoretically provide for all of Brazil’s potash
needs. We have a resource of more than 600
million mt which we continue to expand and
are currently raising funds to carry out a final
feasibility study. Demand for potash in Brazil is
increasing rapidly on the back of the booming
agribusiness, and in my view it is now more
valuable than gold, because without potash
the country is unable to provide food to feed
its people and its agri-export businesses. Work
started on the site in 2009 with a geological
concept, then the following two years were
spent proving this concept. We embarked on
a fund raising effort in 2012 and raised $60
million, which was then been invested in
defining the mineral resource. It is a shallow
deposit with a reasonable capital expenditure
and low operating expenditure so the plan
now is to gain the environmental licenses we

need to put one area into production. The po-

tential for this project is truly immense: to put
things into perspective, we are dealing with
a very similar geological environment to the
main Canadian potash deposits, but in that
basin there are 18 producing mines, whilst
here in Brazil there are none.

What do you find are the main advantages and
disadvantages to working in Brazil’s develop-
ing north?

The biggest challenge we face in working in
the north is finding good supplies of skilled
labor. There are very few trained technicians
and engineers in the region, and at the same
time state authorities are understandably very
protective of their people so we cannot simply
bring in huge amounts of workers from the
south. This has forced us to spend a consider-
able amount in training programs. However,
we are willing to invest in our personnel be-
cause they are the backbone of the company,
and as long as we have the right people then
we are able to continue moving forward and
prospering. In terms of the advantages, aside
from the fantastic geology, the region is sup-
ported by initiatives from BNDES and the
World Bank, which translates into significant
advantages to companies developing projects
in the area. There are also regional tax breaks
for private companies who choose to operate
in such regions: for example, in Amazonas we
pay 75% less income tax than we would do in
the southern states. *
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Diamonds

An unexpected sparkle

Many will be surprised to learn that Brazil is
one of the leading producers of diamond in
the Americas, ranking (along with Guyana)
just beneath Canada. The country is, in fact,
one of South America’s leading producers and
exporters of a range of gemstones: diamonds,
emeralds, aquamarine, topaz, and so on.

This does not, of course, say a great deal. Six
countries account for over 77% of the world’s
diamond production and not one of them is
located in the Americas. In short, while rank-
ing among the top three diamond producers
across two of the world’s most geological
wealthy continents may sound impressive, in

reality it means very little.

Diamond Producing States in Brazil
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Nonetheless, Brazil’s diamond industry is
not without its highlights. The country has a
long history of diamond mining that started
with the royal monopoly imposed by the
Portuguese Crown in 1725. This monopoly
lasted until roughly 1860 and during this
timeframe Brazil accounted for 50,000 to
250,000 carats of rough diamond output per
year, including a 254-carat stone discovered
in 1854, named the “Star of the South”. Min-
ing was largely carried out by African slaves
through labor-intensive alluvial mining in the
states of Mato Grosso, Minas Gerais but also
in Bahia. In more recent times, discoveries of

kimberlite pipes have been made across Brazil,

MATO BAHIA
GROSSO .
Salvador
Cuiaba Brasilia
° *
MINAS GERAIS
Belo Horizonte
L]
200km Atlantic Ocean

and in 1999, several thousand garimpeiros
invaded the Cinta Larga reservation, which
is located close to Brazil’s Bolivian border, to
mine for diamonds. Eventually, the Federal
Police solved the issue but it is believed that
diamonds worth more than $ 40 million were
smuggled before this occurred. This event and
others prompted Brazil to become a partici-
pant of the Kimberley Process Certification
Scheme in October 2003.

Today it is rather difficult to judge the exact
scale of Brazil’s diamond sector. Production in
2011 was estimated at roughly 36,000 carats
valued at a little under $5 million, and around
80% of this came from Mato Grosso state, but
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as the majority of production is carried out
by artisanal and small-scale miners (ASM),
often referred to as garimpeiros, exact figures
are hard to come by. In 2011 it was estimated
that only a third of total diamond production
came from commercial mining operations.

One of the companies trying to invigorate
the way that the world perceives Brazil’s di-
amond potential is Lipari Mineracao, a junior
that owns the Bratina project in Bahia, a for-
mer property of Vaaldiam Resources and De
Beers. Brauna encompasses 22 kimberlite
occurrences, with the B3 deposit currently
being the largest and the best developed. In
January 2013, Coffey Mining’s mineral re-
source estimate revealed indicated resources
of 1,781,706 carats and inferred resources of
926,401 carats. “In 2013 we saw our resource
increase significantly and consequently, we
have reworked our mine plan, and are now
predicting an open pit mine with a lifespan
of seven years and the potential to go under-
ground after this. We expect an average sales
value in excess of $280 per carat, which I be-
lieve would rank as the fourth or fifth high-
est dollar per carat value for rough diamond
production in the world. By world standards
the output will be fairly small, at 230,000 to
250,000 carats per year, but this is compen-
sated for by the excellent margins the project
will be running at. Right now we are finaliz-
ing the engineering work in terms of mine
design, geotechnical studies, and infrastruc-
ture, and we aim to break ground on the ac-
tual construction in the first quarter of 2014,”
said Ken Johnson, managing director of Lipari.
While the scope of the Bratina project is
relatively small, its potential success could
have a large-scale symbolic impact on the
way diamond mining is regarded in Brazil
and in South America: “By the end of 2013
we should have finished all the detailed en-
gineering and the mine design, ready to be-
gin construction in 2014 and production in
2015. We will stay focused on Brazil, because
in spite of its many difficulties, the geologi-
cal potential of the country is almost unbeat-
able; there have been over 1,000 kimberlites
discovered in the country, but only three or
four have been properly sampled, i.e. a proper
processing plant has been built and large-scale
sampling has taken place. We are hoping that
Lipari’s mine will put Brazil back on the map
for diamonds and open the door for some
new investment in developing some of this

potential,” said Johnson.
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DEVELOPING SOUTH AMERICA’S
FIRST KIMBERLITE DIAMOND MINE

Lipari Mineragao Ltda. is a private Brazilian mining company focused on the
davelopmeant of it 100% owned Bradna Diamond Project, State of Bahia, Brazil. The
Bradna Project is a feasibility-stage project which is expected to become South
Amarica’s first diamond mine developed in kimberlite rock, the primary source-rock of
diamond. Lipari‘s goal is 1o become South Amernca's largest rough diamond producer.

Rua da Bahia, Mo, 1345, 12° Andar Centro, Balo Horizonte
Minas Gerais 301 80-011Brasil Tal.: +55 (31) 3653 9448

www.lipari.com.br
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INTERVIEW WITH

Ken
Johnson

MANAGING DIRECTOR
LIPARI MINERACAO

Could you bring us up to date on the current
situation with your Bratina project?

In 2013 we produced a new resource estimate
that was based on some additional exploration
and sampling carried out on the Bratina 3 de-
posit. We took a vertical shaft down to 100m,
which allowed us to get a look at some fresh
kimberlite, and the results were exceptionally
encouraging. Not only were we able to increase
the grade, we have also seen our resource in-
crease significantly, where it now stands at ap-
proximately 2.5 million carats. Consequently,
we have reworked our mine plan, and are now
predicting an open pit mine with a lifespan
of seven years and the potential to go under-
ground after this. We expect an average sales
value in excess of $280 per carat, which I be-
lieve would rank as the fourth or fifth high-
est dollar per carat value for rough diamond
production in the world. By world standards
the output will be fairly small, at 230,000 to
250,000 carats per year, but this is compen-
sated for by the excellent margins the project
will be running at. Right now we are finalizing
the engineering work in terms of mine design,
geotechnical studies, and infrastructure, and
we aim to break ground on the actual construc-
tion in the first quarter of 2014.

What is Lipari’s experience of Brazil’s regula-
tory environment?

In terms of our interaction with the various
agencies and authorities involved in the sector,
we do have a positive relationship, but, as is the
case all over the world, the time it takes to ob-
tain permits and licenses is still one of the main
factors affecting our timeline. In Bahia, there
are currently many projects in the pipeline
and INEMA, the state environmental authority,
is struggling to process all these requests in a
fairly short period. We also maintain a good
relationship with the local community in the

town of Nordestina that lies next to the Bratiina
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project. Our mine will be very environmentally
friendly, as beneficiation of diamonds does not
require the use of chemicals, and over 90% of
the water used by our plant will be recycled.
Furthermore, the total footprint of the open pit
mine will be only 300 m wide, so it is far from

a huge operation.

How do you see the recently passed legislation
for the port sector and the new Mining Code
affecting the sector?

We believe that there are certain aspects of these
new pieces of legislation will certainly help the
mining industry as a whole. The new possibil-
ities opened up by the construction of private
ports will certainly help the bulk commodity
producers as iron ore and bauxite will become
much easier and much less costly to export.
Concerning the new Mining Code, there is a
general feeling amongst industry players that
there was no real need for drastic changes
from the current mining code, although it is
certainly true that in general the royalty rates
were lower than the world average and it is
understandable that the government wants to
increase the contribution from the sector. How-
ever, it remains to be seen whether the switch
from the priority system to an auction based
approach for granting concessions will be a
success. We believe it will result in a reduction
of grass roots exploration here in Brazil. It also
seems that problems could arise if public com-
panies want to raise funds to invest in a mining
project, where the title is based on an auction
system: if they cannot guarantee that they will
receive the mineral rights, how are they going

to convince investors to invest?

Brazil is not known for its diamond produc-
tion. What is your evaluation of the potential
for the region to develop in this area?

Looking just at our own project, the quality of

Bratina compares favorably with the best di-

amond mines in South Africa; the geology is
very similar to some of the kimberlite mines
you see in the Kimberley region, where there
were several small fissure mines that were
discovered as far back as the 1800s. Although
Bratina is quite small, it has the potential to op-
erate for 50 years. Taking a wider perspective,
the potential for kimberlite mining in Brazil is
huge; there have been over 1,000 kimberlites
discovered in the country, but only three or

four have been properly sampled.

What is the timeline for the remainder of 2013
and where do you see Lipari five years from
now?

By the end of 2013 we should have finished all
the detailed engineering and the mine design,
ready to begin construction in 2014. The fabri-
cation of our plant has already begun; half of it
is being built here in Brazil, and half in South
Africa; the South African equipment should be
shipped in November and the Brazilian equip-
ment in December. We plan to begin installa-
tion and construction in January, assuming that
we have all of the necessary permits in place.
Our processing plant is being designed in Cape
Town by the South African firm ADP because
they have a level of expertise in diamond min-
ing that is hard to find anywhere else. Looking
a little further into the future, our aim is to
become the first diamond producers in South
America, and beyond 2015 we will hopefully
be looking at acquiring our next project. We
will stay focused on Brazil, because in spite of
its many difficulties, the geological potential of

the country is almost unbeatable.
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Arrich diversity

While there is little doubt that Brazil underper-
forms in terms of the scale of its mineral pro-
duction, the sheer breadth of the minerals it pro-
duces is worthy of mention. Aside from its major
products (most notably iron ore), it produces a
plethora of other minerals: 80 in total, including
industrial minerals.

Some of these complement its existing produc-
tion: it is the world’s leading producer of nio-
bium by quite some distance (accounting for
over 90% of the world’s supply) and in the global
top 10 of manganese producers, both of which
are used as alloys in steel. This makes Brazil, al-
though only the second largest exporter of iron
ore, the world’s foremost supplier of steel prod-
ucts.

Brazil is also a major exporter of copper, al-
though the prevalence of other major producer
(such as global leader and regional peer Chile),
means that it falls outside the world’s top 10 pro-
ducers. Significant investments planned between
now and 2016, however, have the potential to
just edge it into the rankings. Brazil holds the
world’s seventh largest reserves of uranium, and
is the world’s 12th largest producer, and is the
world’s fifth largest producer of tin.

Most notable among these other minerals, how-
ever, is Brazil’s production of bauxite and alu-
mina. The country ranks third among global
producers (overtaking Indonesia last year), has
the world’s third largest reserves after Guinea
and Australia, and is the world’s second largest
exporter.

Para state dominates bauxite production in Brazil
accounting for 85% of overall output, while Mi-
nas Gerais produces the country’s remainder. A
number of giants operate in the bauxite arena:
Norsk Hydro, Votorantim, BHP Billiton and Al-
coa: Norsk Hydro having massively increased
its presences after acquired all of Vale’s bauxite
and aluminum activities in a $4.9 billion deal in
2010.

Mineracao Rio Do Norte (MRN) is a consortium

of major bauxite producers operating out of the

Industry Explorations

Oriximina municipality in Para state, who over-
whelmingly dominates Brazilian bauxite produc-
tion. With shareholders including Vale (40%),
Alcoa (18.2%), BHP Billiton (14.8%), Rio Tinto
Alcan (12%), Companhia Brasileira de Aluminio
(10%), and Norsk Hydro (5%), the firm boasts
world-class expertise in possibly the most geo-
graphically challenging location for a mining op-
eration in the world. Deep in the Amazon Rain-
forest, MRN's operational site is serviced by its
own airport, rail infrastructure and ports.
Outside the sheer geological richness of Brazil
for bauxite and alumina producers, another
driver of growth for the industry is the scale of
domestic demand: as always driven by Brazil’s
rapidly growing middle class. For this reason, the
country’s major producers of bauxite are often
involved not just in extracting the raw material
but also the downstream refining and even man-
ufacture of aluminum. Hydro’s Bauxite and Alu-
mina Division is centered in Brazil: over 20% of
the company’s 22,000 employees are located in
the country.

“We are a fully integrated aluminum company in
Brazil, from bauxite mining to downstream man-
ufacturing.,” explained Johnny Undeli, Executive
vice president, Bauxite and Alumina, Hydro, de-
scribing the company’s strong upstream position
in the country as “fundamental to the future of
the company”.

“The move to Brazil was very important to Hydro
and we are here to stay. It is very strategic to have
a strong upstream position like the one we have
here, considering the current aluminum market.
This opens up good opportunities for our future
as one of the leading companies in this business.
Overall, we believe that aluminum is the metal of
the future due to its characteristics, which con-
tribute to a creating a more sustainable world,
which is also one of our goals. Hydro has more
than 100 years of industrial experience based
on innovation and development, and despite the
current challenges in the market, it will continue

its path towards global leadership.”

Expected Bauxite Production
Growth to 2016

Production in 2011 31 000
Increments by 2016 7 000
Expected Production by 2016 38 000
Change 23%

Bauxite Exports

2010 270
2011 319
2012 325

Investments in Aluminium-
Related Minerals to 2016

2011-2015 5220

2012- 2016 3417

Brazil’s Bauxite in a Global Context

Global Production 14%
Position in Ranking 3rd
Brazilian Reserves 6.8%
Position in Ranking 5th
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Aluminium Prices

3.22K

3.03K

2.83K

264K

2.44K

2.25K

2.05K

1.86K

1.66K

1.47K

T 2004

COUNTRY

201

2012

2010 ! 2011

COUNTRY

RESERVES

e Australia 70,000 73,000 e Guinea 7,400,000

China 45,000 48,000 : Australia 6,000,000
e Brazil 31,800 34,000 : e Brazil 2,600,000
® |Indonesia 37,100 30,000 : e Jamaica 2,000,000

India 19,000 20,000 : © Vietnam 2,100,000
® Guinea 17,600 19,000 ® Indonesia 1,000,000
e Jamaica 10,200 10,300 ® |ndia 900,000
® Russia 5,890 6,100 : e Guyana 850,000

Kazakhstan 5,500 5,300 China 830,000
® Venezuela 4,500 4,500 * Greece 600,000
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INTERVIEW WITH

Johnny
Undeli

EXECUTIVE VICE PRESIDENT, BAUXITE AND ALUMINA

HYDRO

Hydro’s Rio de Janeiro office was established
in 1977. Could you provide us with a time-
line of the main milestones that the company
achieved in Brazil?

In Brazil, Hydro has world-class operations
and a strong resource base and in 1974,
we started our partnership with Vale, with a
5% ownership in MRN (Mineragdo Rio do
Norte). In 1997, Hydro acquired the extru-
sion plant in Itu, in Sao Paulo (Hydro Itu),
which is now undergoing a merger with
SAPA. Later on, in 2000, Hydro also became a
shareholder in Alunorte, the biggest alumina
refinery in the world located in Barcarena,
with a 34% ownership in the asset. However,
our most important move occurred in 2010,
when benefiting from Vale’s divestiture, we
acquired the bauxite mine Hydro Paragomi-
nas and became the majority shareholder of
Hydro Alunorte (92% ownership) and of Al-
bras (51% stake), a primary aluminum com-
pany also located in Barcarena, in the state
of Pard. Additionally, Hydro also has bauxite
mineral rights in Minas Gerais, Pard and Ama-

zonas.

Brazil is the main source for bauxite for
Hydro. What is the strategic importance of
Brazilian operations to Hydro globally?

We are a fully integrated aluminum company
in Brazil, from bauxite mining to down-
stream manufacturing. Given the potential of
the assets acquired, a strong position in the
upstream obtained in Brazil is fundamental
to the future of the company, which became
independent from the other suppliers and has
high quality raw material for manufacturing
aluminum and other downstream operations.
Brazil is the second largest integrated pro-
ducer of bauxite and alumina in the world
and we are national leaders in bauxite trading
and alumina refining, with 50% and 56% of

the market shares in the country.
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How is Hydro addressing environmental is-
sues?

Hydro’s environmental goals cover the most
important aspects of our operations, air emis-
sions, climate change (CO2 emissions), water
use, landfilled wastes and mining footprint.
For our latest expansion at Alunorte and for
the construction of our new bauxite refinery,
Companhia de Alumina do Para (CAP), we
have incorporated new equipment for emis-
sion controls that meet high global standards,
which are much stricter than the Brazilian
legislation in the matter. Another specific ex-
ample is that by 2017, our bauxite mining
activity in Paragominas should achieve a bal-
ance between the active mine and rehabilita-
tion area, which means that for each hectare
explored one hectare will have been rehabil-
itated.

Minas Gerais is traditionally known to be
the mining state in Brazil but in more recent
times, the state of Para has gradually gained
more importance in the industry. What has
been Hydro’s experience in the Para and do
you believe that the state can challenge Minas
Gerais’ dominant position in the mining sec-
tor in the future?

The state of Pard’s relevance will grow since
more mining and industrial activities are
planned there for the near future. We've man-
aged to establish a good relationship with
different stakeholders in the region and we
want to maintain a transparent dialogue with
them in order to clarify expectations, share
information and seek win-win opportunities.
Although Minas Gerais has a larger experi-
ence, the state of Para is currently taking some
steps in an attempt to structure the mining
activities, which shall be done taking in con-
sideration the challenges that companies like
ours face and the need of a stable scenario to
attract and maintain the planned investments.

How has the evolution of sectors such as
transportation and construction impacted
Hydro’s business in Brazil?

Transportation and construction are impor-
tant business segments for Hydro Itu and
both are under some influence of the big
events planned for Brazil in the years to come.
Electronics and packing are not the focus of
our business. The total extrusion market, even
when one considers the upcoming events, is
not growing up as fast as the experts had an-
nounced two or three years ago. The growth
rate in 2012 was just above 2% and there are
slim hopes for it going higher in 2013. The
problem seems to be the industrial activity
that is not receiving the necessary investment.
Some industrial segments are under the threat
of imports from China and other sources
while inflation rates are moving upwards.
Government authorities are trying to take
actions that are supposed to correct the way
things happen, but the effects so far have not
been that good. On the other hand, Hydro
Itu has just completed an important invest-
ment aimed to increase capacity and make its
product line wider. We believe the investment
will place Hydro in a much better position
in the market in two or three years. Regard-
ing key markets in the future, we are sure that
building and construction will follow leading
the way. Transportation applications (truck
bodies, bus bodies, railroad cars, automotive
parts, shipbuilding) will have a role, but not
as important as building and construction. *
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The Support

Sector:

Local and Foreign
Services for
Brazil’s Miners

“We are very optimistic about the future for SRK Brazil; for a start, the country
is about the same size as Australia, and several times the size of Chile. Our
offices in these two countries both employ over 100 members of staff, so right
there you can see the potential for our office to expand with the local mining
industry. This growth could well be accomplished in the next five years, pro-
vided we can stick to our philosophy of providing the highest level of service
and delivering value to our clients... By the time the New Mining Code begins
to have an effect on the industry and the long-awaited new wave of investment
starts to hit the sector, SRK Brazil will be more than ready to deal with the new
influx of clients.”

- Caué Pauli de Aradjo,
Interim General Manager, SRK BRAZIL




Engineering and
Consulting

How best to become Brazilian

The world’s junior explorers struggled in
2012, with finance becoming increasingly
hard to come by in overly cautious markets.
Mid-tier producers and even the giants of the
global mineral industry struggled as well,
with prices for many commodities begin-
ning a fall that has continued into the current
year. Not surprisingly, the companies that
service the industry, in just about any form,
have struggled as well.

The legions of companies that cater to Brazil’s
mining industry have arguably struggled
more than most. “The main reasons for this
were the rising levels of uncertainty provoked
by rumors about the New Mining Code, and
the very real hold on exploration permits that
the DNPM introduced last year. As a result of
these factors, many important contracts were
either postponed or put on hold for an unde-
termined period of time,” said Caué Pauli de
Aratjo, interim manager at SRK Brazil.
However, now that the new regulatory frame-
work has been released, and requests for ex-
ploration licenses are being processed once
again, there is a renewed optimism that can
be felt throughout the sector. Work on several
important projects is recommencing, and the
increased certainty brought to the industry
by the new code should serve to restart the
flow of foreign investment. This is good news
for Brazil’s many engineers and consultan-
cies, which are now flercely competing to
secure the most important contracts.

Today, Brazil’s EPCM and consultancy sector
enjoys a good balance between foreign and
domestic firms, but this has not always been
the case. “For many years, almost all project
development in the country was carried out
by American or European firms, who in turn
were working on behalf of yet more foreign
companies. It was not until the 1970s that
Brazilian engineering and consulting firms
really started to make an impact on the mar-
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ket,” said Jackson Oliveira Braganga, director
of Belo Horizonte-based engineering and
consultancy firm Tecnomin.

After this period, for many years the tables
were turned definitively in favor of the do-
mestic service providers. Historically, Brazil
has always been a cost-driven country, and
this can make it a hard market to penetrate
for multinational companies, as they strug-
gle to compete with the low costs offered by
smaller, local service providers. Even today,
there is often a problem with “the general
mentality of Brazilian companies, which
usually opt for the cheapest product or ser-
vice in the market, omitting the long-term
gains of engaging with a high quality solu-
tion provider,” said Michael Booden, gen-
eral manager of specialist lifting contractors
Mammoet.

As well as the cost issue, some commentators
point to another key factor that previously
held back multinationals from establishing
a firm foothold in Brazil. According to José
Ricardo Barella, founder and chairman of
home-grown engineering firm Progen, “in-
ternational firms that came to Brazil in the
past often made little effort to integrate into
the Brazilian way of doing business. They
were generally managed by foreigners, often
with key decision makers located outside the
country, and this made it difficult for locals to
build constructive relationships with them.”

Now, however, several foreign companies are
establishing, or re-establishing themselves in
the country and are making a concerted ef-
fort to adapt better to the particularities of
the Brazilian industry. Broadly speaking, there
seem to be two main approaches to achieving
this integration: the first involves building a
purely Brazilian team from the ground up,
starting a separate, wholly Brazilian opera-
tion in the country, whilst the second is to
follow a course of mergers and acquisitions,

taking over local firms and thus establishing
an immediate presence in the market.

DRA Mining’s entrance into the country
provides a good illustration of the former
strategy. Already well established in Africa,
and with a notable presence in Australia and
Canada, the South African engineers opened
their Brazilian office in January 2013 in re-
sponse to requests from their international
clients. “It is our clear intent to become
100% culturally Brazilian. In other countries
we have seen many companies try and im-
pose their own external systems on an alien
culture, and we have seen these companies
fail. Our aim is to blend our expertise with
Brazilian talent to ensure that we gain the
best of both worlds,” said Paul Carlin, direc-
tor, DRA Brazil. As a first step towards forging
this Brazilian identity, the company intends
to employ 70 Brazilian staff over the next six
to eight months who will be based out of its
new office in Belo Horizonte.
American-based Tetra-Tech Wardrop, on the
other hand, opted to expand into the coun-
try through a series of acquisitions of local
companies. “Tetra Tech uses its mining arm
to gain footprints into new markets and then
engages into further expansions based on
that. That is precisely what has been happen-
ing over the course of the last few years in
Brazil, where in June 2012 we acquired CRA
Engenharia, a local mining engineering com-
pany, established in 2005 in Belo Horizonte.”
said Brent Thompson, president of Tetra Tech
Brazil’s mining division.

This one move added over 300 staff to the
company’s engineering and consulting divi-
sion, and perhaps more importantly brought
a wealth of local knowledge to the organiza-
tion. That being said, the successful acquisi-
tion of a totally new company is by no means
an easy option. “The process of properly

integrating a company is complex, takes a
57
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INTERVIEW WITH

Javier
Schmal

MANAGING DIRECTOR FOR LATIN AMERICA

MARTIN ENGINEERING

What are the main products that Martin Engi-
neering provides to the mining industry, and
has the Brazil lineup seen any new releases
recently?

Martin Engineering mainly focuses on con-
veyor belts themselves, but we also have a high
level of expertise in flow-aids, and we are cur-
rently investing in expanding our own line of
vibration products for heavy industry. At the
Las Vegas Mine Expo last year we unveiled our
new high-speed transfer point line, which can
handle a much higher tonnage than any ex-
isting products on the market at much higher
speeds. These are now available in Brazil and
are currently being rolled out across Latin
America. We also recently introduced our new
wear plates that are manufactured in Australia
in partnership with Alloy Steel. These are now
and projects installed and undergoing trials
in conjunction with some customers as Vale,
Hydro, Alumar, ArcelorMittal, Sun Coke, Vo-
torantim, Lafarge, among others at the most
demanding applications with the results sug-
gesting that they are performing far better
than any similar offerings from our competi-
tors.

What is the strategic importance of Latin
America to Martin Engineering globally?

Latin America is very significant to the com-
pany and we believe that it offers some of
the best opportunities for growth world-
wide. The region is embraced from three
main poles, Chile/Peru, Brazil and Mexico,
although Brazil is where most of the team is
usually based. Through our network of sales
offices and licensed distributors we are able
to achieve total coverage of these countries. In
Brazil, by far the most important project we
are working on is Vale’s S11D expansion in
Carajas, but we are also involved in some of
their other projects such Vale Apolo, Vale Sao
Luis Port and Samarco. In addition to this we
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are collaborating with the main players in the
industry as, MRN, AngloGold, Anglo Ferrous,
CSN, NAMISA and Anglo American Iron Ore,
among others, and we are working together
with Votorantim at their new plants projects.
In Mexico one of our largest customers is
Grupo Mexico and Grupo Penoles, with
whom we are working on several projects,
and we have just entered into a service con-
tract with Arcelor Mittal to perform mainte-

nance on all of their conveyor belts.

Could you explain the importance of R&D to
Martin Engineering seeing that you are acting
as a high-tech provider to the market?

Martin has a reputation of being a global
leader in innovating conveyor products as well
as flow-aid solutions and we are constantly
seeking to offer, safer, more efficient and bet-
ter quality products to our customers. R&D in
Brazil is carried out in concert with our Centre
for Innovation (CFI) in the USA. Much of the
new innovation is being driven by our work
atVale’s Carajas Complex at over 300 conveyor
belts. Understandably, such an ambitious
project requires new ideas and new produc-
tion techniques, and all the new knowledge
gained will be transferred to future projects.
Thanks to our investment in R&D, Martin now
has a clear advantage over the competition in
terms of safety. To perform maintenance on
most conveyor systems it is necessary for a
technician to actually shut down the conveyor
and enter inside to a confined space, but all
of our new products have external access for
maintenance operations. This has a huge im-
pact not only on safety, but also on operational
efficiency as it reduces downtime for mainte-
nance and, having the right risk analysis and
prevention, we can service our products as the
conveyor is running, meaning that repairs and
preventive maintenance requires minimum
time.

How does Martin Engineering deal with the
difficult situation in finding skilled labor in
Brazil?

It is certainly a challenge to source skilled
labor in the country, as there are simply not
enough qualified personnel to meet demand,
but Martin Engineering is investing in a strong
internal training program to be able to de-
velop our people and ensure that we have a
good supply of new technicians in the pipe-
line for times of especially high demand. We
also offer a series of classes through which we
offer training not only to our own staff, but
also to our customers’ engineers and techni-
cians so that they are able to use and repair our
products to ensure that they keep performing

at optimum levels.

What is your vision for the future develop-
ment of the company in Brazil?

We see enormous potential for the future in
Brazil: new legislative measures such as the
new ports law will present a range of exciting
opportunities for the country and for Martin
Engineering The impact of this new develop-
ment will be felt by many industries, not only
the mining sector, and we are looking to cap-
italize on this by enlarging our participation
in strategic markets such as Brazil’s agribusi-
ness and alternative fuels industries. Looking
specifically at mining, China’s initial economy
growth’s expectation for 2013 was close to
7.7%, whereas now is this year growth has
fallen to just 7.5%. The impact of this 0.2%
decrease is already apparent as some impor-
tant mining projects have been put on hold
or scaled down. However, in spite of this, we
are optimistic about the future and Martin is
predicting year on year double digit growth in
Latin America, thanks mainly to the contribu-
tion of Brazil, Mexico, Chile and Peru.
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long time and cannot be done overnight: this
is one of the reasons why we look out for
good firms, whose core values are solid; we
do not try to change their essence but rather
we work around the edges,” said Thompson.
Finnish EPCM specialist Péyry has followed
a different trajectory altogether. After first
coming to Brazil in the early 1970s they
solidified a strong reputation in developing
engineering projects throughout the mine
cycle in the 1980s, but then withdrew from
the industry completely in the late 1990s.
Today, they see fresh opportunities as the sec-
tor develops and they are now aggressively
re-entering the market. The combination of
strong local DNA and foreign infrastructure
gives them a unique perspective to assess the
challenges still faced by the sector. “Brazil’s
mining industry is not performing as well as
it has in the past - in particular in terms of
meeting deadlines and minimizing invest-
ment costs - and the main reason for this is
the failure to adopt a holistic perspective on
project implementation,” said Jodo Ronchel
Soares, head of global mining and minerals
at Poyry.

Whilst Brazil is certainly not the only coun-
try in the world in which major engineering
projects suffer from expanding deadlines and
stretched budgets, the problem is particularly
acute here. One reason for this is the com-
mon practice of larger projects being divided
into several smaller subcontracts, and then
for these to be awarded to a series of dif-
ferent firms. Such fragmentation frequently
serves to obscure a clear view of the project
as a whole. “There needs to be a lot more
planning, working beforehand with the com-
munities, preparing feed engineering, and
taking into consideration all the aspects of
project implementation,” said Soares.
Nevertheless, the main challenge facing the
Brazil’s engineering and consultancy firms,
and indeed most companies involved in any
sector in Brazil, is the country’s lack of skilled
labor, which has become something of a
chronic affliction of the domestic industry.
Whilst the 2012 mining slowdown has led
to a slightly larger pool of skilled workers to
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choose from, the simple truth is that there
are not enough qualified personnel to fill the
vacancies, particularly in remote areas. In the
absence of sufficient quantities of qualified,
experience personnel some companies are
taking matters into their own hands. “Martin
Engineering is investing in a strong internal
training program to be able to develop our
people and ensure that we have a good sup-
ply of new technicians in the pipeline for
times of especially high demand,” said Javier
Schmal managing director for Latin America
at the USA-based engineers and manufactur-
ers of specialized conveyor belts Martin En-
gineering.

Sotreq, South America’s largest Caterpillar
equipment dealer has also recently invested
in anew 2,000 m?2 training center to instruct
its clients’ mechanics in how to repair Cater-

pillar products. “We are currently training a
group of 120 of our client’s employees to
be mechanics. When they came here they
had absolutely no mechanical knowledge,
but when they return to their employer in
six months’ time they will be well versed in
repairing Caterpillar machines and will even
have acquired a working knowledge of Eng-
lish,” said Paulo Brasil, account manager for
Vale at Sotreq.

Initiatives such as these certainly help to im-
prove the situation, but it will take sustained
government investment in education to really
get to the heart of the matter. President Dilma
Rouseff’s proposal to earmark all royalties
collected on the pre-salt oil for the public
school system is a step in the right direction,
but the effects will not be felt for several years
to come.

* Exceptional performance permanently
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Michel
Booden

GENERAL MANAGER
MAMMOET
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How would you characterize Mammoet’s
evolution and performance during the year
20122

Last year brought many large new projects
for Mammoet and our rate of expansion in
2012 greatly surpassed the rates for 2010 and
2011. It was a very good year; our growth was
probably at around 100%. This performance
was driven by projects such as the ones in the
Rio Grande and Rio Grande do Sul shipyards,
where our new Mammoet in-house develop
cranes, the PTC 200DS-s, operated. These are
very big machines, at over 80 m in height
and 54 m in the ring’s diameter. Mammoet
even set a new world record for the heaviest
load lifted at the highest altitude on the P55
Petrobras Offshore Deck, which managed to
take 17 mt of weight at an elevation of 47 m.
We are also happy to announce that we were
awarded the contract for the largest windmill
park in Brazil. The magnitude of the project
prompted us to create a new company, Mam-
moet Wind Brazil, which will be responsible
for the installation of 230 windmills in Bahia,
for Renova; to achieve this, we have partnered
with Irga, a Brazilian company that will be
assuring the transportation of the windmills’
components.

Right now, what is the relative importance
of the chemical and mining sector for Mam-
moet’s business?

Both the chemical and the mining component
of our business are very important. Mining is
essential at a worldwide level for Mammoet
and in Brazil we focus more on working with
the engineering companies in the field. The
Brazilian chemical market is not as large a
proportion of our business as we would wish,
and most of our current focus is on offshore
petrochemicals, but we are participating in
other bids such as the one for a new fertilizer

plant. Much of the time our end-clients are

Vale and Petrobras, seeing how the Brazilian
economy is largely driven by these entities.
Numerically, it is hard to establish a ranking
since the relative importance of the industry
sectors to our business is given by the projects
Mammoet is currently involved in; for exam-
ple, with the Renova windmill project, energy
will become an essential component whereas
now it only represents a small fraction of our
operations in Brazil. The duration of these
projects is also relative, as it can range from a
few months to several years.

How significant is Mammoet Brazil to Mam-
moet’s global apparatus and reach?

Brazil constitutes a very important market for
Mammoet and we see great potential and op-
portunities ahead for us here. The foundations
of the company were established here over 10
years ago. Now, we are looking to grow and
to transform Mammoet Brazil into a regional
office of significant importance to worldwide
operations. The local work force is an essential
element to our business and to that end we
are spending time, energy and money to train
local laborers; however, the highly specialized
nature of our company prompts Mammoet
to always have a certain percentage of high-
ly-skilled foreign supervisors to oversee our
operations. Overall, Mammoet’s South Ameri-
can operations are evolving, with new projects
being opened in Chile, Peru and Colombia.

What are the main challenges that you en-
counter in the Brazilian business environ-
ment?

The largest challenges faced by Mammoet in
Brazil are governmental bureaucracy, the lack
of adequate infrastructure, and the general in-
consistency in maintaining schedules. On top
of that, Brazil is a very expensive country to do
business in, as taxes on equipment and labor

are very high. These elements combined make
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it very hard for us to plan ahead; yet the line of
business we are in requires us to do just that,
as our complex, value-adding solutions need
careful analysis. Another problem relates to
the general mentality of Brazilian companies,
which usually opt for the cheapest product or
service on the market, omitting the long-term
gains of engaging with a high quality solu-
tion provider; Mammoet is confronting this
trend and we are trying to change this type

of mentality.

Mammeot is a project-driven business. How
do these projects get selected and could you
name some that stand out?

Given that the Brazilian market is so com-
petitive, we do not have the luxury to pick
and choose our projects; we fight for all the

THE

BIGGEST
THING

WE MOVE
IS TIME
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opportunities we consider have potential. At
the end of the day, Mammoet is the largest
heavy transport and heavy lifting company
in the world and we are able to mobilize and
deploy resources whenever that is necessary.
Vale’s $11D project carries special importance
to us given its magnitude and we have made
a bid for the transportation and insulation of
various modules needed to complete it. In the
chemical sector, our biggest project is a fertil-
izer plant in Mato Grosso, which is being built
by UF Entry, but owned by Petrobras.

What is Mammoet’s long-term vision for its
operations here in Brazil?

At the moment, Mammoet Brazil’s focus is to
supply solutions and compete in the top seg-
ment of the market, where clients understand

When it comes to li

that quality comes with a price. We are look-
ing for complex projects where we can pro-
vide full service, adding value for the client,
and where we can put our superior technical
expertise to work. Mammoet Brazil will con-
tinue to operate within this philosophy and
we are aiming at becoming a fully mature
organization, less dependent on our organi-
zation’s head office. To that end, two new di-
rectors have been added to the company and
we are expecting big progress over the com-
ing years in addition to our recent exponential

growth rates. *
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Brent Thompson &
Odilon Mesquita

PRESIDENT MINING DIVISION &
DIRECTOR
TETRA TECH BRAZIL
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Could you provide us with a brief history of
Tetra Tech, its involvement in the mining indus-
try and the importance of the recent M&A de-
velopments that have occurred in Brazil for the
company?

Tetra Tech was founded in 1966 and at the time,
the main focus of the company was to provide
engineering services that were related to water
management systems, such as waterways and
harbors. In the 47 years that followed, Tetra Tech
gradually expanded its geographical reach and it
also diversified its portfolio in terms of market
and industry coverage. Nowadays, with approx-
imately 14,000 employees across over 350 of-
fices worldwide, Tetra Tech provides consulting,
engineering, and program and construction
management services for a variety of sectors, in-
cluding energy, infrastructure, oil and gas and
mining.

The mining sector is one that is very strategic for
Tetra Tech because of the international nature of
this particular industry with the company cur-
rently having 15 mining offices across the globe;
Tetra Tech uses its mining arm to gain footprints
into new markets and then engages into fur-
ther expansions based on that. That is precisely
what has been happening over the course of the
last few years in Brazil, where in June 2012 we
acquired CRA Engenharia, a local mining engi-
neering company, established in 2005 in Belo
Horizonte, which focused on iron ore and pre-
cious metals. With this acquisition, we added
over 300 employees to our Engineering and
Consulting Services business, and we improved
our local knowledge and understanding of the
market, which is essential in today’s internation-
alized business environment. It is important to
note that previously, in 2011, Tetra Tech had also
acquired Metalica Consultores in Chile that also
had a small engineering team in Brazil. Our most
recent acquisition in the mining business, how-
ever, is that of CRA’s Environmental Consultancy
arm, which further expands our presence in
the country and in Latin America, with the deal

also involving CRA’s Colombian office. Finally,
as yet another sign of the strategic importance
that Brazil has for Tetra Tech at a global level, the
company grew its business here not only in the
mining sector, but also in its core area of coastal
expertise, by securing a Sao Paulo based oceano-
graphic consulting firm with a focus in offshore
oil and gas, called ASA, in October 2012.

Through these developments, we have firmly
established ourselves in the Brazilian market,
where we now have over 600 direct employees
and contractors that are currently working on
13 projects for clients such as Anglo American
Iron Ore, Yamana Gold, Samarco, and Carpathian
Gold. Overall, we are being very bullish about
Brazil and looking back, you can see four im-
portant deals that were made in the country over
the last two years, deals which have allowed Tetra
Tech to gain a strong footprint and to establish

itself as a permanent player in the market there.

Tetra Tech has a long history of M&A based
growth — how do you manage the integration
process with the companies you acquire and
what are the main corporate values and compe-
tencies that define Tetra Tech?

Tetra Tech has lot of experience when it comes
to integrating companies within its structure
because much of the growth that Tetra Tech
achieved during its history was M&A based. That
being said, the process of properly integrating
a company is complex, takes a long time and
cannot be done overnight — this is one of the
reasons that we look out for good firms, whose
core values are solid; we do not try to change
their essence but rather we work around the
edges. We maintain dynamics within these com-
panies and this was the case with Metalica Con-
sultores, CRA and ASA as well, and we are very
pleased with the way the integration process has
been going. One of Tetra Tech’s main advantages
comes from its diversified portfolio and its ex-
tensive market and industry reach. This flexibil-
ity allows us to avoid temporary fluctuations and
cycles in some areas by leveraging the sectors
that are profitable at that given moment. An-
other advantage that derives from this flexibility
is our capability to create synergies between our
various business units, which operate in sectors
that are often interlinked. Moreover, Tetra Tech’s
global structure allows it to constantly improve
the quality of its services, by internally sharing
and solving customer issues and requests. Being
close to our clients, working with them and
not for them, is essential for Tetra Tech and CRA
helped us a lot in that respect, since they already
had good long-standing relationships with im-

portant players in the Brazilian market.
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Brazil’s mining industry has been influenced

over the past year by the prospects of a new reg-

ulatory framework. What is the current status of

the mining industry in the country, as perceived
by Tetra Tech?

The mining business in Brazil over the past year
has been affected by the uncertainty caused by
the much-awaited release of the new mining
code. Moreover, the sector was also negatively
influenced by the block that the DNPM issued on
new permits and licenses and the overall global
economic environment, where investors are be-
ing very careful and selective about the projects
that they are placing their money in. A problem
that many producers confront themselves with
nowadays is not being able to deliver projects on
time and within budget; this, in turn, makes it
even more difficult for them to attract and con-
vince investors to put money into their projects.
This is an area in which service providers need
to step in and Tetra Tech prides itself with the
promptitude and the efficiency of its work and
consequently, in Brazil, we have a healthy stock

of projects on the go at the moment.

Could you highlight some of the main projects
that Tetra Tech is currently involved with in
Brazil?

With Yamana Gold, Tetra Tech is currently in-

volved in the basic and detailed design engi-
neering for their gold ore beneficiation plant
at Pilar de Goias, which will have a capacity of
145,000 ounces per year. Another gold project
that we are working on is Crusader Resources’
CASCAR, where we are doing the definitive
feasibility study, which will be followed by an
EPCM contract, based on the approval of the
Capex and Opex. In construction management,
Tetra Tech is collaborating with Rio Novo Gold
for a green field ore beneficiation plant located
in Tocantins state, at the Almas gold project. Fi-
nally, one of the most recent contracts that we
received was for Centaurus Metals’ Jambreiro
Iron Ore Project, where we will take charge of
detailed engineering and procurement.

The most important project that we are involved
in at the moment however is Anglo American
Iron Ore’s Minas Rio, where Tetra Tech has about
450 people working on the construction man-
agement of the beneficiation plant and filtering
area at the Conceicao da Mato Dentro site, in
Minas Gerais. Minas Rio is an integrated project
which consists of a mine, a beneficiation plant,
a 525 km slurry pipeline and a dedicated port
terminal and it is one of the largest develop-
ments currently going on in Brazil. Tetra Tech
is engaged in field supervision during all the

construction phases at the plant and the filtering

area, including earth movements, drainage and
steel structure erection; we also deal with the
training of the contractors and the environmen-

tal and quality assurance activities.

IBRAM data suggests that investments in Brazil's
mining industry will be driven by key minerals
such as iron ore, fertilizers and even rare earths.
Where do you see the industry heading and
what are the plans in store for Tetra Tech’s future
in Brazil?

We are very confident about Tetra Tech’s future
in Brazil, where we plan to grow considerably
over the next few years; even now, our opera-
tions here are the biggest contributor to Tetra
Tech’s mining business unit at a global level. The
current economic climate and the still undefined
regulatory framework have affected the min-
ing industry but for the remainder of the year
2013 we still have plenty of projects to work on.
Brazil’s proficiency in iron ore, as well as its un-
developed resources in potash and even in rare
earths, creates strong fundamentals for the in-
dustry to attract new investments and we believe
that this will be noticeable as early as 2014. Tetra
Tech’s acquisition based policy has allowed it to
establish itself as a strong, permanent player in
the Brazilian market and we are here to stay and

to grow. *
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INTERVIEW WITH

José Rogderio
de Paula e Silva

MANAGING DIRECTOR
ESCO BRAZIL

Could you provide us with an update on the
main milestones for ESCO Brazil over the past
two years?

In spite of Brazil’s subpar economic perfor-
mance in 2012, ESCO enjoyed considerable
success, growing substantially and improving
our product portfolio. Our most important
achievement of recent times was the opening
of our factory in the mining hub of Carajas in
the state of Pard. The plant now employs ap-
proximately 120 people and provides services
producing, repairing and refurbishing excava-
tor buckets, truck bodies and wear materials for
mining companies in the northeast region. We
have also opened a production facility in Soro-
caba, Sdo Paulo, to service the many OEMs that
are located in this area. While this is a much
smaller operation, employing some 30 staff, we
expect to see it grow in the near future. Aside
from this, we have just launched a new fleet
of mobile service trucks that act as a one-stop-
shop for repairing our products. By sending
our engineers and the tools that they need
into the field, we minimize downtime for our
clients and avoid the need for bringing heavy

machinery to one of our plants.

In such a crowded marketplace, how does
ESCO seek to differentiate itself from the com-
petition?

We are a company that invests in innovation
and sustainability, and we also have a well-de-
served reputation for developing high-qual-
ity products and delivering value to our cus-
tomers. But ESCO’s real competitive advantage
is to be found in the close, long-term relation-
ships that we foster with our customers. In
mining, it is very important to know exactly
what a customer needs in order to be able to
tailor a solution perfectly to them, and we are
able to do this by working very closely with
them, listening to their needs and modifying

our services accordingly. We also provide ex-
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tensive aftermarket care and offer a range of
extra services, all of which are geared toward
our guiding principle of selling value to our
customers. If a company simply sells products
it will be able to stay in business for a matter of
years, but if a company sells value then it can

stay in business forever.

How important is research and development to
ESCO’s Brazilian operations?

Research and development is a fundamental
pillar of ESCO’s corporate philosophy, and in
order to stay ahead of such a fast moving mar-
ket it is of paramount importance to invest in
innovation. In this respect, it is vital to be able
to count on good quality personnel and ESCO
attracts some of the best engineers in the coun-
try, all of whom are committed to improving
our existing product lineup and developing
new solutions for our clients. Brazil has an
important role to play in this process, as our
development center contributes new designs
and technical projects to the global operation;
within the company ESCO Brazil is recognized
as being particularly strong in the development
of new buckets, truck bodies and wear mate-

rials.

Sustainability is a key concept in today’s busi-
ness world. To what extent is ESCO involved
with sustainability initiatives here in Brazil?

Sustainability is a cornerstone of ESCO’s oper-
ations both worldwide and on a local level. In
Brazil, we participate in Vale’s Carbon Disclo-
sure Project in an effort to reduce our emis-
sions and minimize our energy consumption.
Additionally, all the waste generated at our fa-
cilities is recycled and we have agreements with
several environmental management companies
who collect our scrap metal, take it to a foundry
and reuse it in new products. We also consider
our worker safety to be a part of running a

sustainable company, and happily ESCO Brazil

has one of the lowest incident rates across the

industry.

The northeast of Brazil is booming at the mo-
ment with large investment across a variety of
sectors, including mining. What impact is this
trend having on ESCO?

It seems that everyone’s eyes are focused on the
northeast at the moment; just looking at the
state of Pard we can see that the mining sec-
tor there has been growing by 10% to 15% per
year for the last five years. Alongside the new
mining projects we are also seeing a range of
infrastructure projects being developed in the
region, which will obviously provide many
business opportunities for ESCO. With our new
plant in Carajas we are strategically located to
take advantage of this boom and are prepared
for the expected increase in demand that will
occur in the coming years. We must also con-
sider the effects that the release of the new
mining code will have in Brazil: when it is fi-
nally delivered it should release a wave of new
investment across the country and ESCO will be
ready to rise to the challenge and provide our
customers with the products and services they

need to remain competitive and productive.

What is your vision for the future of ESCO
Brazil?

This year ESCO is celebrating its 100th anniver-
sary, and our long-term goal here is to one day
celebrate 100 years of operations in Brazil. To
accomplish this, we aim to stay ahead of the
industry and maintain our competitive advan-
tage, anticipating the needs of our customers
and refine our solutions, both in terms of the
products we offer and the services we provide.
When the long-anticipated mining boom kicks
in we will not be following the market, we will
be ahead of the market, ready and waiting to
provide our customers with the high quality of

service that they expect from us.
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Technological
Advances

To a safer and more efficient mining environment

Mining in Brazil has typically been viewed as a
fairly conservative domain, in which techno-
logical innovation has often been dismissed as
nothing more than an attempt to disrupt the
status quo, but today there are signs that this
old fashioned outlook may be undergoing a
transformation.

Australian slope stability radar developer
Ground Probe offers a variety of solutions to
deliver increased pit wall stability in open pit
mines, and they are feeling the effects of this
change as it happens. The company opened its
first Latin American office in Chile in 2006
and came to Brazil in 2012. “Although most
engineers we speak to are very enthusiastic
about our products, they have some diffi-
culty upselling them to management. On the
other hand, we have visited 90% of the major
mines operating here and we have definitely
caused a stir. The market may be slow to get
moving but many experts outside of Ground
Probe have predicted that within five years our
products will be more popular here than in
Chile,” said David Ogan, general manager for
the Americas.

In recent years the industry has seen an ev-
er-greater focus on safety, which has been fur-
ther heightened in the aftermath of the land-
slide at Rio Tinto’s Bingham Canyon mine in
Utah, and Brazil is no exception to this trend.
Canadian CAE Mining is seeing increased de-
mand for its simulation and training services,
which allow heavy machinery operators to
gain valuable experience and better prepare
them to deal with the challenges they will face
when it comes to controlling a real machine.
The company’s president, Damian McKay,
considers this to be indicative of a systemic
change in the industry: “A few years ago, the
decisions on whether or not to adopt our
solutions were left to specific engineers or
geologists whereas nowadays we are witness-

ing more corporate, strategic decisions being
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made by companies as a whole”.
Nevertheless, McKay believes that there is still
room for improvement. “The industry would
benefit from governmental top-down legis-
lation that makes certain standards - for ex-
ample, a minimum of 100 hours of simulator
training for a truck driver - mandatory.”

In addition to the clear gains in worker safety
that technological developments bring to the
mine site, adopting the latest innovations can
lead to a profound impact on operational effi-
ciency, which ultimately translates into lower
costs and higher profits for the operators.
From its first forays into fleet management ap-
plications, Brazilian software house Devex has
now positioned itself at the forefront of the
wave of automation that is sweeping the in-
dustry, and has managed to capture 85% of the
market share in their home country. The com-
pany has recently launched two comprehen-
sive software suites, Extreme and SmartMine
UG, which provide automation solutions for
every step of the mining chain for both open
pit and underground projects.

“Devex is just starting to optimize the whole
process, but already we usually report seven
to ten per cent gains from optimization of
the mining operations. These gains can come
from unexpected places; for example, our
underground system incorporates a simple
device which can switch the ventilation on
and off and move its position around easily,”
said CEO and founder, Guilherme Bastos Al-
varenga.

COMPLETE RANGE
OF SERVICES FOR THE
MINERALS INDUSTRY

From Exploration to
Recycling
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industrial minerals, heavy
mineral sands, diamonds, coal,
uranium, fertilizers, ferrous
minerals:
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Certification

150 9000, 150 14000, IS0 18000
audits, certification

Industrial Services

Supply chain services, inspection,
testing, certification, reliability
services and integrity management,
technical consulting, staffing and
training

SGS BRASIL GROUP

e
+585 11 3883-8800

WWW_SgSgroup.com.br

SGS



Research and Development Expenditure (% of GDP)

0% 000000059

Blasting technology
for wall control

i-k>nll

Ehectronic Blasting Syriem

:Ef Flexigel

Whalevar the challangs, your Site knowladge and &opariencs
combined with our paople and lechnology, are equal 1o i

That's the Power of Pastnership

oricaminingservices.com

Global Business Reports // BRAZIL MINING 2013

Industry Explorations

INTERVIEW WITH

Felix
Torres

VICE PRESIDENT FOR DIVERSIFIED CUSTOMERS

ORICA MINING

Could you give us an overview of Orica Min-
ing’s operations in Brazil?

Orica mining services has been in the Brazilian
market for over 50 years bringing technology
and state of art products to this market, as well
as many businesses involved in construction
and quarrying. The construction industry is be-
coming increasingly important to us as, thanks
to the forthcoming mega-events, there are sev-
eral important projects being developed in this
area whereas the mining industry has suffered
in the last couple years. In fact, our business is
now divided almost equally between mining
and Q&C, whilst in other countries such as
Chile mining accounts for nearly 90% of our
work. We usually deal directly with the min-
ing companies and construction companies as
there is not yet a strong explosives distribution
network established in Brazil.

What products does Orica Mining offer to the
Brazilian market?

The whole portfolio from Orica Mining’s
global product lineup is available in Brazil.
This ranges from packaged explosives to
bulk emulsions, as well as a wide variety of
initiation systems that includes conventional
devices in addition to the most cutting-edge
electronic solutions. In this way Orica is able
to cater to any explosives needs in the con-
struction or mining industry, from small-scale
quarrying applications to much larger tun-
neling and mining projects. Throughout Latin
America, mining houses have begun to recog-
nize the value of adopting new technologies,
even though the initial cost may be higher
than that of more traditional methods. That
being said, some segments within the industry
seem to be more open to innovation than oth-
ers: in particular gold, coal, and copper mines
are quicker to turn to new developments than

producers of bulk commodities such as iron

Industry Explorations

ore. In the past Brazil has lagged behind its
neighbors in terms of turning to new innova-
tions, but it is slowly starting to catch up with
more advanced mining jurisdictions today.

Beyond the sale of products, what extra ser-
vices does Orica Mining offer to add value to
its clients?

Services are very important to Orica, and we
have a slightly different philosophy to most
explosives companies. At the most basic level,
what our clients need is for a certain quantity
of rock to be blasted to a given size so that it
is ready to be processed in their plant. Rather
than seeing our role as that of a simple explo-
sives provider or blasting contractor, we base
our services around delivering rocks to our
customers’ exact specifications. We prepare the
rock so that it is ready for the mill and, at the
same time, ensure that there is no ore dilution
at the mine site. With some large customers
in Brazil we are already in full steam with the
service concept where we are responsible for
the whole chain of rock preparation from the
loading of the explosive charges all the way to
delivery to the mill itself. As such, the value
we bring to clients is a lot more than the price
that you see quoted on our invoices.

Aside from our rock delivery service we also
offer vibration reduction consulting. Demand
for this service has increased enormously in
recent years as many quarry and mine sites
have moved closer to residential areas. We help
our clients to carry out the blasting work that
they require without negatively affecting local
communities and staying within the bound-

aries set down by Brazilian law.

What differentiates Orica Mining from a
smaller low-cost blasting contractor?

Whilst there is certainly a space in the market
for the smaller local consultancies that offer

very specific services, Orica Mining is able to

deliver a total solution to our clients. We can
provide for all our clients needs from blast-
ing to ore recovery, whereas if they follow the
route of working with a number of smaller
companies then the services become split up,
with one firm providing the explosives, an-
other carrying out the drilling work, and an-
other assisting with vibration reduction. This
makes project management infinitely more
complicated.

We also stand out for the quality of our per-
sonnel. Finding and maintaining a well-qual-
ified workforce is a challenge in Brazil, but
we have a very effective worldwide graduate
program through which we have been able
to source a large number of professionals. In
Latin America alone we have recruited some
65 individuals over the last five years who are
now becoming the new generation of man-
agers and leaders within the organization.

How have you seen safety regulations for ex-
plosives handling develop in Brazil in recent
years?

With regards to security and explosives stor-
age, regulation has become much stricter in
Brazil in recent years, primarily in order to
combat the serious problem of criminals steal-
ing charges and using them in ATM robberies.
On the other hand, the legislation pertaining
to on-site handling is very old and is becoming
quickly outdated. In this respect, safety stan-
dards are actually being driven forward by the
mining companies themselves. Multinational
producers such as Vale and Anglo-American
have their own regulations that go far beyond
what is set down by the law, and this serves
as an example to other companies operating

within the country. *
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INTERVIEW WITH

Marcelo
Stenzel

MANAGING DIRECTOR
SGS BRAZIL

Both the mining sector and the chemical in-
dustry in Brazil have been affected by negative
market conditions during 2012. Could you
tell us more about SGS’ developments in these
markets during the past 18 months?

The minerals area did not perform very well
in 2012 and the DNPM block on permits def-
initely affected the market negatively; even so,
this sector is still responsible for about 18%
of our business in the country and worldwide.
Furthermore, SGS is seeing movement already
in the industry, which has a much better per-
formance in 2013 so far than in 2012 and we
hope that the second semester of this year will
be even better than the first. For the mining
sector, we provide services on the trade side,
in ports, where we carry on inspections in
terms of the quality and the quantity of im-
ports and exports. We are also very strong in
the fertilizer industry, which is very important
here in Brazil, given the country’s agricultural
production and potential. Finally, SGS has a
long-standing partnership in the minerals area
with GEOSOL in Brazil, with which we have a
joint venture called SGS GEOSOL. This business
operates a geochemical analysis laboratory in
Minas Gerais and right now, it is preparing to
inaugurate its first pilot plant for metallurgical
processes as well. The chemical industry is also
very important to us and it also accounts for
about 20% of our revenues in Brazil, where
we are very well positioned in the trading that

goes on in the ethanol market.

What are the main strategic geographical areas
for SGS in the country?

Currently, SGS has 30 offices and 72 locations
in Brazil. The NE region of the country is de-
veloping at very fast rates and its evolution
over the past 10 years is truly impressive, with
shipyards, refineries and petrochemical com-
plexes being constructed there. Many people
talk about the importance of the World Cup
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and the Olympics but if you take a step back
to analyze things, the investments related to
these events are not nearly as important as the
overall evolution of the North and Northeast
of Brazil, which is far more significant to the
country than the construction of stadiums. SGS
is getting more and more business in the re-
gion and this year, we opened a new branch
in Recife. The office has 150 employees, and
the areas that we are targeting there are in-
dustrial services, calibration of valves but also
services related to ethanol trade. Camacari is
another important strategic location for us and
we already have an operational laboratory run-
ning in Aratu, which is our third largest in the
country, after the one in Santos and the one at
our headquarters, here, in Barueri. With the in-
vestments that BASF is making in Camacari, we
are expecting to see even more business in the
area and SGS is planning to invest further in its
Aratu operation during the second semester of
this year, by improving the analytical capabili-

ties of the laboratory.

How do you perceive the regulatory frame-
work and the private sector initiatives in terms
of environmental, health and safety standards
in Brazil? Are there any other positive legisla-
tive developments that you have seen recently?
One regulation that has tremendous potential
to help SGS is the MP 595, the new ports in-
vestment law. All the industries would benefit
from a better port network in Brazil, and SGS is
losing opportunities every year because busi-
nesses are not able to export their products. In
recent months, we have seen bottlenecks and
lines of trucks that went from Santos port all
the way to Sao Paulo. When it comes to en-
vironmental and safety standards, Brazil has
a good regulatory framework but the main
problem is the lack of proper enforcement
of these laws. Furthermore, there are various

degrees of compliance depending on the re-

gion of Brazil that we are talking about and
that adds to the overall lack of efficiency. The
country is going to have a sound safety cul-
ture only when it is going to match its good
legislation with good enforcement because
ultimately, if you let people do whatever they
want, they will always find the easy way out of
things. In terms of private sector initiatives, if
you look at ABIQUIM and ASSOCIQUIM, and
their Responsible Care and PRODIR programs,
you can see that their standards match inter-
national quality levels. This comes as a result
of the good internal work that they have done
but also due to the fact that the chemical sector
is usually concentrated in big industrial sites,
where compliance can be assured more easily
than for other businesses that are scattered ge-
ographically and depend more on governmen-

tal enforcement to keep the compliance levels.

What are the core values that define SGS in the
market?

SGS has very high standards of quality for its
laboratories and field services and it also has
good qualified personnel, whom we train at
our SGS Academy, in Sao Paulo. These are com-
petencies that cannot be grown overnight and
we have a lot of experience in the market,
where we are very well positioned, not only
geographically, but also in terms of portfolio
and client base. The company has its 2014
Strategic Plan, which is essentially a growth
plan that also puts emphasis on better margins.
SGS is confident that it can reach its goals by
next year and here, in Brazil, we have already
gained a couple of points in margins, by im-
proving our operational costs and by changing
our portfolio to higher profitability products.
The final message is that SGS is planning on
doubling its size in Brazil over the next four
years by taking advantage of its new acquisi-
tions and expanding their service reach to new

geographical areas of the country.
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INTERVIEW WITH

David
Ogan

Can you give us an overview of the main products and services that
Ground Probe is providing in Latin America?

Generally speaking, we sell decision confidence, which comes from
very precise data regarding movements in a mine slope wall. Our
main product is our Slope Stability Radar (SSR), which remotely
scans a slope wall, providing a detailed analysis of any movement in
almost real time, giving engineers increased confidence in their risk
management strategies. The radar comes in two sizes: the smaller
dish has a range of 90m to 1200m, and the larger works from 90m
to 3,500m. In 2010 we introduced another product, the Work Area
Monitor (WAM), which is a smaller, truck-mounted system that
provides slope information even more rapidly and sends an alarm
to the operator and to the engineering office to warn of any im-
pending movement. Our systems are built to military specifications
and can withstand even the harshest of operating conditions, with
a tested temperature range of 25°C to +60°C. We can also provide
full-time operators to our clients, provide remote diagnostics and
preventative maintenance, and most often we train their own tech-
nicians to use the equipment and make the most out of the data that
they receive. In certain circumstances we conduct remote analysis
of data from our HQ in Brisbane and provide regular reports to the
mine operators.

What are some of the tangible benefits of Ground Probe’s products
and solutions for a mine operator?

The first benefit is increased safety for workers. Worldwide, we have
now predicted over 500 slope failures and we were able to give
early warnings on each occasion. By giving advance notice of any
movement, engineers can also react to the threat by reinforcing a
wall and minimising ore dilution from waste falling into the ore
zone. It also means that they can make preparations for alternative
access if they know that an entry road is going to be blocked. Aside
from these main uses, there is also the potential for all the data
gathered over the course a project to be used in mine planning ap-
plications to improve the structural integrity of future slopes. Vale’s
Mine Closure unit has also expressed an interest in using our prod-
ucts to monitor mines after their production cycle has finished, in
order to avoid landslides into populated areas or tailings ponds,
which could cause major damage to the environment and risk hu-

man lives.

The mining industry, in general, has a reputation of being quite

reluctant to adopting new technologies and solutions. Is this an
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GENERAL MANAGER AMERICAS
GROUNDPROBE

issue that Ground Probe has encountered and what is the current market
acceptance today?

It is true that the industry in Brazil tends to be fairly conservative; although
most engineers we speak to are very enthusiastic about our products, they
have some difficulty upselling them to management. On the other hand, we
have visited 90% of the major mines operating here and we have definitely
caused a stir. The market may be slow to get moving but many experts out-
side of GroundProbe have predicted that within five years our products will
be more popular here than in Chile. As a measure to educate the market we
are carrying out several shared cost demos where we work with engineers
for a week and provide them with all the data that we gather and then ex-
plain how to make the best use of the new information. They are then in a

much better position to persuade their superiors to purchase our solutions. *
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INTERVIEW WITH

uilherme
Bastos Alvarenga

CHIEF EXECUTIVE OFFICER
DEVEX

Could you provide us with an overview and
an update of the main milestones that Devex
achieved over the course of the year 2012?

Devex has invested heavily in new technol-
ogy over the past three years. We are now
running pilot projects using the portfolio of
solutions developed in this time and these
include a broader degree of remote automa-
tion for mining operations. For the last 20
years, fleet management systems were the
only solution available for enhanced safety
and productivity, but Devex’s background
in process automation allowed us to see the
potential for new innovations. When we
spoke last year, our products were still in
development, but they have since been em-
braced, and had their value demonstrated,
by one huge project in Brazil. The idea be-
hind this project was to prove the added
value of the total automation solution that
we provide, which includes the control of
various mining variables from a safe, remote
location. Our new technology can be used
for open-pit (under the name Extreme) and
underground mining (SmartMine UG); we
are going through a very special moment for
Devex, as the pilot program that we are cur-
rently running will constitute a very good
basis for our future internationalization. Ex-
treme and SmartMine UG use the same con-
cept of open architecture to monitor every-
thing the customer wants. However, there are
different building blocks you can add to the
platform. The SmartMine open-pit product,
which we have offered for years, is only fo-
cused on fleet management. The new Smart-
Mine UG automation package is completely

different; it just uses the same brand name.

Is Devex the only company to offer a com-
plete underground automation product, and
do you see your future growth (both domes-

tically and internationally) deriving from it?
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Certainly — no other company today has the
DNA to take the same approach as Devex.
Truck-makers do not have a strong under-
standing of automation as a process, even if
they can automate machinery very well. Few
companies know how to optimize activity
in one area of a mine on the basis of events
in others. Other companies can automate
specific items, but we are the ones able to
integrate all the information and empower
operators to act upon it. Our ideas are not
new — the mobile side of mining is a bit be-
hind other industries like oil and gas, chem-
icals and even mineral processing. Devex has
postponed its internationalization somewhat
as it waits for its new range of products
to be made available. Of course, because
Brazil has companies like Vale, Kinross and
Yamana that also operate abroad, we have
started some international initiatives, but the
process will only really begin in 2014. We
partner with CAE Mining in such markets
as Australia, Canada, Russia and the former
Soviet republics, and India. Our products are
slightly different from theirs, but we share a
common vision. Devex, which has other in-
ternational partnerships and intends to grow
through the creation of further ones, now
has offices in Belo Horizonte, Chile, Peru
and Australia.

Devex holds 85% of the market share in
Brazil. How did you achieve this and how are
you finding the market’s acceptance towards
your innovative solutions in the country?

Our 85% market share in Brazil is measured
in terms of sites. It comes as the result of
the flexible approach we built Devex upon,
and the important integration services we
can provide to clients. Our growth has been
rapid, as we have only focused on mining
since 2001. Regarding the market’s accep-
tance of new products and solutions, the

situation is currently changing. In the past,
Devex dealt only with operational managers;
now there are many more stakeholders in the
conversation, because our products can be
integrated with other automation systems.
We speak to customers’ IT and automation
departments — people with a vision for the
future. This makes it easier to sell new tech-
nology. It is no longer just about productiv-
ity. Companies want us to help them with
safety, security, maintenance and their envi-

ronmental performance.

Are you considering introducing cloud stor-
age to facilitate more efficient use of data and
how can your customers help improve your
solutions?

Devex is considering cloud storage although
our clients do not like the idea of saving data
this way, mainly because our solutions cap-
ture so much crucial information about their
projects. Customers can certainly suggest
improvements to our products — it is very
important to us that they do. Devex is in a
transitional phase today. We always offered
customizations in the past because, although
they were not easy to implement and made
us little money, we knew they were impor-
tant to the customer; now they are much eas-
ier and more profitable because we already
have the appropriate platform to perform
integrations. It is happening already in our
pilot projects. The clients are demanding cer-
tain innovations, and we try to work with
their ideas. Our technology is constantly im-
proving.

Do you have any facts or ﬁgurcs on the
cost-savings that Devex’s solutions can bring
to its clients?

Devex is just starting to optimize the whole
process, but we usually report seven to ten
per cent gains from optimization of the
mining operations. However, there are other
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advantages as well; for example, our under-
ground system incorporates a simple device
which can switch the ventilation on and off
and move its position around easily. Believe
it or not, ventilation systems in underground
mines used to stay on all the time.

How have Brazilian safety regulations for
mining evolved in recent years and how has
this impacted Devex’s business?

In Brazil mining companies are ahead of the
regulation. I do not think this is because the
rules are weak; the industry here — especially
companies like Vale — takes safety extremely
seriously. Even when market conditions are
difficult, they do not reduce spending on
safety. Devex represents SAFEmine in Brazil;

even without regulation for it, we see good
opportunities for this type of product.

What impact do you believe the much
waited for new mining code will have over
the industry in Brazil and how will Devex
benefit from it?

Everyone expects the mining code to be
changed, because the current one lacks clar-
ity. When it is obvious a change is coming,
whether for better or worse, everyone waits
for it before making a decision. It will there-
fore be good when the situation is made
clearer for international investors. The actual
terms of the new code will not have much
effect on Devex — the current uncertainty is

‘worse.

What is the mid and long term vision that
you have for Devex as a company and where
will we find you if we return to Brazil in the
next five years from now?

Devex’s vision is to surf the wave of remote
mobile automation, which will become a
major trend in the industry during the next
few years. In the current constrained inter-
national market, there is no doubt about the
need for automation in mining. We feel we
are making investments in the right areas,
and Devex is expecting to see good returns
on them in the next five years, both in the
domestic market as well as on the interna-
tional one. *

Devex, leader in mine process automation,
takes your mine to the future.
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INTERVIEW WITH

Damian
cKay

PRESIDENT
CAE MINING

CAE’s Mining division is a relatively new de-
velopment. Can you tell us how it came about
and what is its strategic importance to the
company as a whole?

CAE is a global company, based in Canada,
with offices and training centres in more than
30 countries. CAE is actually the world lead-
ing provider of simulation and training for
civil aviation and defence. The mining divi-
sion was established in 2010 when CAE ac-
quired Datamine, a geological data and mine
planning software company. Although it may
at first seem surprising, there are a lot of par-
allels between aviation and mining — they are
both mission-critical, in both markets safety is
an imperative, there is little margin for error,
and the cost of training on real equipment is
very high. We are leveraging technology de-
veloped and best practices developed for avi-
ation, particularly with regards to simulation
and 3D imaging, in our mining sector. Com-
pared to CAE and its 65 years of experience, it
is still the beginning for CAE Mining but we
are leveraging the knowledge and expertise
of CAE into the mining industry. In the min-
ing sector there is a tremendous amount of
opportunity in terms of improving the safety
and efficiency of mine operators through
simulation technology and training. We have
observed that the industry is hungry for ad-

vanced technology and training systems.

Over the past year, there has been an unof-
ficial hold on new exploration and develop-
ment permits in Brazil’s mining industry, due
to the country’s new and much awaited for
Mining Code. Has it impacted heavily on CAE
Mining?

The hold on exploration permits affects our
customers, in consequence it affects us. In
spite of this, in 2012 we we continued to
grow in Brazil mainly because of large-scale
iron ore projects and the high price of gold.
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In Peru we saw even stronger growth due to a
combination of the booming Peruvian econ-
omy, our readiness and ability to tailor solu-
tions to our clients’ needs, and our investment
in product development. We have also estab-
lished a presence in Latin America through a
series of agreements with well-known mining
companies such as Vale, Anglo American, and
AngloGold Ashanti in Brazil, and Votorantim,
Milpo, Minsur and Volcom in Peru and we are
bullish about our future in these markets.

CAE Mining offers a broad range of services:
software, training, consulting and simulation.
How do you group them to deliver the best
possible package to clients and what are some
of the cost savings that you can help achieve?
CAE mining offers a broad range of mining
management software to our clients, from ge-
ological data acquisition to mine design and
mine scheduling applications. These are all
modular solutions that integrate together us-
ing cloud processing technology, so data from
one application is automatically incorporated
into all other areas. We are currently develop-
ing a new software platform, Summit, a Mi-
crosoft-based workspace that will integrate all
our existing products into one system. Sum-
mit will not be launched for another year but
our tests have shown that this complete pack-
age can reduce the time to complete a given
task from nearly two weeks to between four
and five hours. Other solutions in training
and simulation prevent the malfunction of
equipment and trucks that can cost up to $7
million and additionally, our software helps
our customers in the day to day operations.
Safety costs are also an issue we are helping
to reduce, since we are preventing worker in-
juries that translate into additional expenses
for companies. We are not exaggerating when
we say that this will change the way the min-

ing industry operates.

Can you tell us more about the specific way
you provide training and consulting services
and how important these components of your
business are in Brazil and in Peru?

In Brazil, consulting services make up the
bulk of our activity, while the rest comes from
training. In Peru, it is more evenly split be-
tween training and consulting. We have a lot
of space to do more consultancy work in Peru
and we expect growth in this area. We also
have the potential in Latin America to increase
our offering of two specific types of training:
professional training with courses for specific
disciplines such as geologic statistics or min-
ing planning and operator training, where
we will work with specialized companies and
experts in the field that can share their expe-
rience in matters such as truck driving and
operations.

In 2012, you mentioned that the mining in-
dustry did not have regulations that were as
strict as those in aviation. However, there have
been recent developments in mining safety
regulations in Peru and other Latin American
countries. How have these measures impacted
your business?

The mining industry has its own safety reg-
ulations and parameters but what it does not
have, in Brazil, Peru, or the rest of the world,
is a governmental top-down legislation that
makes certain standards (for example, a mini-
mum of 100 hours of simulator training for a
truck driver) mandatory. The aviation industry
is very far ahead with respect to that and what
we would like to see in the mining industry
is a set of similar clear regulations, especially
since safety is considered a main priority by
all mining companies. Up until recently, CAE
Mining had not benefited from these changes
in regulations but we are now starting to
witness them in Peru and throughout Latin
America, as the market is demanding more
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and more simulator products. We launched
our first simulator last year and now we see
opportunities with our main customers in
Peru, Colombia, Chile and Brazil. The syn-
ergy with our core civil aviation business re-
ally gives CAE Mining the edge in building
very realistic simulators that are sought-after
within the industry and thus, we are very well
positioned in the market to take advantage of
this trend.

Given the conservative approach and the re-
luctance of mining companies to use new
tec]mologies, how is CAE Mining managing
to educate the market and what is the feed-
back that you are seeing from your clients?

We are seeing increased interest from mining
companies in Peru and in Brazil to invest in
new technologies. A few years ago, the deci-

sions on whether or not to adopt our solutions
were left to specific engineers or geologists
whereas nowadays we are witnessing more
corporate, strategic decisions being made by
companies as a whole. By properly showing
our customers the kind of benefits and sav-
ings that we can offer them, CAE Mining has
managed to overcome that reluctance and we
are gaining more and more acceptance. In
periods of cost-cutting, our simulation-based
training solutions and our optimization solu-

tions help reduce costs.

What are some of CAE Mining’s corporate
values and differentiators in the market and
what is the vision that you have for your or-
ganization regionally, in the future?

Our vision is to be the partner of choice of
mining companies. Our optimization, mod-

elling and simulation-based solutions can
help them increase productivity, efficiency as
well as safety. A unique differentiator that CAE
Mining benefits from is the synergies with
its core civil aviation business: we are able to
draw from 65 years of experience, research
and development as well as best practices and
adapt them to the mining industry. Further-
more, our global footprint and culture of ser-
vice add even more value to our organization.
Finally, the quality, the experience and the
commitment of our employees are key assets.
CAE Mining is focusing on very good growth
rates for Latin America for the near future. We
have added a new office in Medellin, Colom-
bia, which will work closely with our Peru
and Chile locations to really have a strong
presence in the region.

What is it costing you?

Leading edge continuous training systems

slow truck driver
can reduce fleet
productivity by

from the world leader in simulation

Reduce variability

Improve safety performance
Reduce maintenance costs

cae.com/mining

0%

Take the first step with an opportunity assessment
specific to your mine site.

Email caemining@cae.com with subject line “EMJ”.

The first 5 companies to respond will qualify for free
consulting services to the value of US$30,000.

Improve average operator performance
Lift the productivity of your existing fleet

CAE Mining

Simulation | Training | Software | Consulting
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INTERVIEW WITH

Davi
Freire

GENERAL MANAGER
MODULAR MINING SYSTEMS

Modular Mining Systems offers a wide array
of services and products that are offered in
specific suites. How do you structure these
packages in order to add value for your clients?
Modular Mining Systems’ suite of products is
called IntelliMine, and it is based on four so-
lutions covering different areas; we consider
these to be the pillars of our company. First,
we have the Mine Operation Management
Systems, traditionally known as DISPATCH, a
widely used and multi-functional system. Sec-
ond, our High Precision Operations Systems,
called ProVision, offers GPS machine-guid-
ance solutions. Third, we have our Telemetry
Systems that are used remotely to efficiently
monitor and detect potential problems with
heavy equipment, trucks and mobile equip-
ment, all of which are essential in mining
operations. Finally, our Mine Alert system is a
new brand that we launched last year at MIN-
Expo, which focuses on drastically improv-
ing the safety conditions of mine operations.
Additionally, Modular also offers an array of
support, consulting, and benchmarking ser-
vices that we consider essential to our global
growth strategy. These services are grouped
however under a different global organiza-
tion, called Value Add, with head offices in

Vancouver, Canada.

How extensive is Modular Mining Systems’
global presence and what is the strategic im-
portance of Brazil for the company as a whole?
Modular Mining Systems is a global leader
in its sector of the market, with over 240
clients worldwide: in North America, Africa,
Australia, and in Latin America. Our products,
such as the Mine Management Systems, are
used as industry-wide benchmarks and their
functionality is incomparably better than that
of any other product system on the market. We
have received tremendous feedback from our
clients, testimonies of how Modular solutions

Global Business Reports // BRAZIL MINING 2013

have helped increase productivity and safety
levels. Modular Brazil is doing very well and
2012 was an exceptional year for us as we ex-
perienced a 55% growth rate. At a global level,
the company grew by approximately 30%.

What were the main drivers behind Modular
Mining Systems’ impressive growth rate in
Brazil last year?

Our 2012 grow rate was stimulated by the
new safety-related products that we launched.
One of them, called FatigueAlert, is very im-
portant as it constitutes a fatigue management
solution that has great applicability all over the
world, preventing accidents from happening
and thus greatly reducing costs for our clients.
Another essential product Modular designed
is called Fast Feedback; this allows mine work-
ers, such as truck drivers, to receive live feed-
back concerning their performance on the
job. Fast Feedback has a dual application, as
it prevents accidents and abusive use of ma-
chinery while performing training on the job.
This feature is immensely important in Africa
and Latin America, where labor demand is
very high and where training time is greatly
reduced.

How much does Modular Mining Systems
help its clients save on a project?

Modular Mining Systems can help its clients
save substantially on their projects. Vale’s Cara-
jas Mine realized cost reductions of around
64% in 2011 and 30% in 2012 on corrective
maintenance (such as spare parts and labor
costs) by using the MineCare telemetry sys-
tem integrated to other Modular solutions.
This was achieved thanks to Modular’s Mine
Care solutions that are designed to allow
mines to have predictive maintenance; con-
sequently, maintenance engineers can correct
failures before they actually happen: this, in

turn, keeps the mine working at full capacity,

eliminating non-productive idle time. Fur-
thermore, Mine Care’s predictive nature keeps
utility engines from malfunctioning and thus
we manage to offer extended life to these ex-
tremely expensive components that can cost
up to $500,000 apiece. Another revolutionary
solution from Modular Mining Systems that
improves safety for operators is called Fast
Feedback and this application automatically
sends a message to the operator once a defect
or mistake is detected on his operation; the
efficiency of this system is dictated by the fact
that it takes into account direct system alerts
and it doesn’t depend on tasks performed by
people.Vale’s Carajas complex, as well as many
other mines are using this already.

What are some of the trends that Modular
Mining Systems sees within the Brazilian
mining market and how do these affect your
operations?

The mining industry in Brazil is becoming
more sophisticated and more mature. We are
seeing companies coming to us looking to
improve and optimize their mining opera-
tions. Nowadays, even small companies can
fully benefit from our range of products as
Modular’s solutions, such as ProVision, have
stand-alone capacity; they can be integrated
smoothly and efficiently into other fleet con-
trol systems. Currently, Brazilian mining is
seeing a new trend that has to do with the lo-
cal regulatory framework; because it is so dif-
ficult to obtain environmental licensing, the
optimization and the improvement of exist-
ing mining projects is becoming prevalent. As
global demand grows, Modular Mining Sys-
tems Brazil welcomes this trend as our array
of products is aimed specifically at increasing
the productivity levels of mines. *
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MINAS GERAIS

Belo Horizonte
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Minas Gerais at a Glance

Population: 19,855,332 (2012)

Capital: Belo Horizonte

Governor: Antonio Anastasia (PSDB)

GDP: $121,779 million (2009)

GDP per capita: $6,029.76 (2009)

Economic Sector Breakdown: agriculture: 9%,
industry: 30%, services: 61%

Exports: 41,392,937 (2011): iron ore, coffee,
mineral products

Imports: 13,026,096 (2011)

Major Trade Partners: China, USA, Argentina,
Germany, Japan
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Minas
Gerais

Fertile land for local innovation

Situated in the southeast of the country, just

above Sio Paulo and Rio de Janeiro, the state
of Minas Gerais has emerged as one of the
country’s most important economic engines,
and the primary driver of its mineral indus-
try. It has, over the centuries, played host to
several generations of miners, from the Por-
tuguese pioneers in the 1600s, to the English
gold prospectors 200 years later, to the rather
more sophisticated international crowd that
calls the area home today. In the state capital
of Belo Horizonte it is possible to find all of
the services necessary to develop a mine from
initial exploration through to production as
well as a wealth of high quality educational
establishments preparing the next generation
of geologists and engineers.

In some instances, the physical conditions of
working in the state have led to a tangible ef-
fect on how a company is formed. “We de-
veloped around the explosion in production
of iron ore in the region, and as this is such
a tough material to deal with it has necessar-
ily made our products stronger than those of
our competitors. This in turn has driven min-
ing companies in distant states to turn to us
rather than to local producers because they
know that our buckets and bodies are suffi-
ciently robust to put up with the harshest of
conditions,” said company director, Leonardo
Parreiras of specialist truck body constructor

Inmeco.
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FDI into Minas Gerais by Sector

SECTORS

TOTAL 2001 - 2010 (USD)

GROWTH %

Mining 34.0% 49.69%
Steel Industry 14774 328713 24.74%
Automotive 7 355 397 188 14.16%
Chemical 4209 305 857 3.20%
Services 951 466 520 2.47%
Non - Metallic 735 238 478 1.46%
Energy 362 787 040 1.22%
Agribusiness 207 823 936 0.70%
Metallurgy 198 574 898 0.67%
Electronics 161 589 943 0.54%
Mechanical 145 882 535 0.49%
Textile 76 684 311 0.26%
Furniture 75 022 686 0.25%
Footwear and Leather 35 860 333 0.12%
Electrical 10 250 758 0.03%
Total 29 733 158 086 100.00%

Industry Explorations

Another local manufacturer with a basis in
iron ore is that of Gaustec, the Belo Hori-
zonte based producer of Wet High Intensity
Magnetic Separators (WHIMS). Over the last
10 years, the company has evolved from a fa-
ther-and-son team designing their products
in an improvised laboratory, into an interna-
tional equipment supplier with 50% of do-
mestic market share, whose clients include
all the major Brazilian producers, as well
as mines in India, Venezuela and Australia.
Whilst many companies involved in process-
ing iron ore are feeling the negative impact
of China’s economic slowdown, Gaustec is
turning the situation into an opportunity:
as several new iron ore projects around the
world are being scaled back, many producers
are seeking to optimize the processing plants
in their existing projects and are turning to
Gaustec’s separators to recover ever-lower
grades of ore. “In the past, producers were
reluctant to look at anything that was below
30%, but we are now seeing them consid-
ering processing tailings with as little as 6%
ore,” said founder and director, José Pancra-
cio Ribeiro.

Two of the most frequently voiced com-
plaints about Brazil are that it suffers from
a severe shortage of skilled labor, and that
the infrastructure is ill-suited to support
heavy industry. The fact that mining explo-
ration often takes place in particularly remote
areas of the country means that it feels the
effects of these problems even more keenly
than most industries. Drill manufacturer
Trado was founded in 1978 with the express
goal of designing lightweight, easy to use
pieces of equipment that it would be possi-
ble to transport to the most remote locations
in the country. “To date, we have sold over
1,000 rigs around the world and still keep
to our original philosophy that Trado drills
should be mobile enough to be transported
by a small helicopter, pick-ups or even on a
horse to reach the most remote locations in
the world,” said director president Alexandre
Guimardes Misk.

Although the rigs were originally developed
with the Brazilian customer in mind, they
have found a market in far-flung locations
across the globe such as Democratic Repub-
lic of the Congo and Laos that suffer from
the same logistical issues as Brazil. In doing
so, they are continuing the development and
enhancing the reputation of Mias Gerais as a
hub for services and innovation.
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Total Announced Investments

SECTOR VOLUME (000 USD) % JOBS CREATED % PROJECTS %
Agribusiness 1438 082.62 6.59 13 983 27.96 31 15.58
Automotive 69 163.89 0.32 632 1.26 4 2.01
Shoes and Leather 12 582.57 0.06 1000 2.00 1 0.50
Trade 25 228.06 0.12 532 1.06 5 2.51
Education 1447 0.01 0 0 2 1.01
Electric 342 466.18 1.57 1592 3.18 8 4.02
Electronics 52 664.67 0.24 933 1.87 25 12.56
Energy 673 192.83 3.08 365 0.73 10 5.03
Gas 1405 185.91 6.44 0 0 3 1.51
Infrastructure 437 760.30 2.01 58 0.12 6 3.02
Mechanical 439 903.58 2.02 3776 7.55 12 6.03
Metallurgy 161 820.54 0.74 1431 2.86 7 3.52
Mining 8068 624.72 36.97 3515 7.03 7 3.62
Furniture 520 918.53 2.39 500 1.00 1 0.50
Non - Metals 225 203.52 1.03 869 1.74 4 2.01
R&D 14 029.57 0.06 0 0 2 1.01
Chemical 5384 647.49 24.67 11423 22.84 42 21.11
Health 108 732.31 0.50 0 0 8 4.02
Security 943.69 0.00 150 0.30 1 0.50
Services 546 270.86 2.50 6 066 12.13 10 5.03
Steel 1484 743.63 6.80 0 0 1 0.50
Textile 169 367.73 0.78 2990 5.98 6 3.02
Air Transport 243 913.18 1.12 200 0.40 3 1.51
Total 21826 893.37 100.00 50015  100.00 199 100.00

PREPARED TO CHALLENGES

OF MINING INDUSTRY

When Brazilian best miners look for a high quality body for their
dumper trucks, INMECO is their first choice.

SN

www.inmeco.co
N\

Global Business Reports // BRAZIL MINING 2013



16

INTERVIEW WITH

Leonardo
Parreiras

DIRECTOR
INMECO

Could you give us an introduction to Inmeco’s
hist()ry, its main achievements and your own
involvement in the company?

Inmeco was founded in 2001 in Belo Hori-
zonte by a local family, and was originally an
operation to produce components for other
truck companies. Since that time the Brazil-
ian mining industry has grown enormously,
and so has Inmeco. In 2005 we began design-
ing and manufacturing our own buckets; this
started with just one product, a lightweight
body that was more geared towards civil con-
struction and the transport of aggregates like
building sand. My family entered the com-
pany in 2008, buying up a large portion of
shares, and I took over the operation in 2010,
at which point we acquired 100% control of
Inmeco. From this point on we started to fo-
cus on innovation and began to expand our
portfolio, adding several new products such
as half-pipe buckets, which are much more
suited to the mining operations that we see
in the region. Ever since, we have been bring-
ing more technology to our development and
processing facilities in order to improve our
products and increase our market share. Re-
cently, Inmeco has invested strongly in several
new machines such as presses, and cutting
and welding tools, and we have also doubled
the size of our production facility since 2010.
The end result of this expansion is that we
now have capacity to produce approximately
1,000 buckets per year, although we currently
only produce about half this quantity.

As a relatively new entrant in a sector that had
several established players, how receptive has
the market been to Inmeco’s products?

Overall the reception of our products has been
good. Our biggest challenge here is the de-
velopment of a new brand. Competitors are
well established in the region and it is some-

times difficult to persuade clients who have a
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long-standing relationship with one supplier
to suddenly switch. This said, we are making
progress, but the country’s poor economic
condition has certainly not helped. In spite of
these setbacks, we have been growing well;
we now have activities throughout Brazil, and
have just exported a number of products to a
Brazilian company in Africa. In the future we
hope to expand more internationally, but it is
not our main priority as there is still plenty of
space to grow in the domestic market. We are
situated right in the middle of the Iron Ore
Quadrilateral and are surrounded by mines
whose appetite for equipment keeps on grow-

ing.

What would you say are the main differentials
that set Inmeco apart from other truck body
producers in Brazil?

The main advantage that we have over our
competitors is the capacity to understand
client's needs and provide them a proper so-
lution for their particular applications. We
have been increasing our investments in en-
gineering and product development over the
last years: in 2012 we started a new design
for a hall-pipe bucket with an innovative arm-
less rear flap mechanism, and high-resistant
steel plates, in order to reduce the equipment
weight and also to improve equipment's safety.
The first equipment was recently delivered to
a truck manufacturer with whom we collabo-
rate in development and testing new products.
As some of our customers use their trucks
not only for in-mine operations, but also for
road freight transportation, we developed a
new line of high-performance light bodies to
8x2 trucks that enable them to increase the
payload in 6,000 kg compared to the old 6x2
models.

We use high quality materials, some imported
from Europe, aiming to maximize transport

capacity, minimize fuel consumption, and

contribute to a significant overall cost reduc-
tion for our customers. Aside from the prod-
ucts themselves, we also offer very fast deliv-
ery and installation times to our clients; we
usually ask for 20 days to offer a full installa-
tion, but it is not uncommon to be finished in
a week if we have sufficient advance warning.
We also have a dedicated maintenance team
who we dispatch to clients as soon as we hear
of a problem in one of our machines. In states
outside of Minas Gerais we have agreements
with other mechanic firms, but if they are un-
available for any reason then we do not hesi-
tate to put one of our technicians on a plane in
order to minimize our clients’ downtime. We
are still not the biggest company in our sector,
but we are sure that our products are the best
in the market.

Given Brazil’s vast natural resources in sev-
eral sectors, such as mining and agriculture,
what do you see as being the main drivers of
growth for your industry?

Speaking on a national level, probably the
most important driver for growth in the in-
dustry this year has been Brazil’'s booming
agricultural sector, which has helped many
companies involved in the trucking business.
We have actually not felt the effects of this
boom in Minas Gerais as there is very little
farming in the region. What we have felt has
been the growth of the mining industry, al-
though this has faltered somewhat in the last
year. Inmeco developed around the explosion
in production of iron ore and as this is such
a physically tough material to deal with, it
has necessarily made our products stronger
than those of our competitors. This in turn
has driven mining companies in distant states
to turn to us rather than to local producers
because they know that our buckets and bod-
ies are sufficiently robust to put up with the
harshest of conditions.
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INTERVIEW WITH

Alexandre
Guimaraes Misk

TRADO

Research and development is obviously an integral part of staying
ahead in any manufacturing business. What is the role of R&D
within Trado?

We are constantly striving to stay one step ahead of the compe-
tition. In a competitive market such as the mining industry it is
extremely important to know exactly what a client needs so we
maintain a close relationship with all our clients and listen to the
feedback they give us about our products. An example of this is
when Alcoa first came to Belo Horizonte looking to acquire some
drills to conduct exploratory operations in northern Brazil. The
first drills we sold to them were not sufficiently robust to deal
with the tough terrain in that environment, so we worked closely
with them to improve the design, technology and materials used
in our products. Then we perfected the formula to an even better
product. Now, our challenge is to comply our product with the
most restrict safety regulations such as the one used in EU.

How has the DNPM’s hold on exploration permits affected Trado
in the past year and what effect do you believe the effect of the
new mining code will have on the industry?

Although the DNPM’s hold on exploration permits has caused se-
rious problems for many of our clients over the last year, Trado had
not been directly affected until very recently. Most of our clients
had several areas earmarked for development for which they al-
ready had the necessary permits, but unfortunately these are now
starting to run out. Until March we were experiencing a very
positive year, with growth to match our defined goals, but now
we are certainly starting to feel the impact of the hold. Although
demand has not fallen, it is not increasing at the rate we were
hoping for. The prospect of the new mining code is making us all
in the industry very nervous, as we simply do not know what to
expect from it. Hopefully, once it is released it will restore some
confidence in the market and we will see new investment coming

into the sector once again.

Could you describe the main differences that exist between the
technology used for Trado drills and conventional drilling meth-
ods?

The three most important words that best describe our drills are
cheap, light, and effective. Compared to a standard drill rig we
offer significantly lower operation costs and the initial outlay for
one of our machines is approximately 10 times less that is re-
quired for a larger drill. In addition to this, our rigs are incredibly

simple to use so it is not necessary to have a team of highly trained
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CHIEF EXECUTIVE OFFICER

technicians in order to carry out an operation; we are confident that our
clients will be able to use locally sourced unskilled labor to work our drills
anywhere in the world. Another advantage we have over the competition is
the high quality of our products, our short lead time and our flexibility to
develop products suitable to client’s needs. It is thanks to all of these rea-
sons that we have managed to achieve additional share of the market year
after year. At last, but not least, the portable equipment’s size allows access
to exploration site with no vegetation suppress minimizing the ecological
footprint. Also, its dry drilling process prevents environmental damage by
oil or any other chemical products. It prevents the necessity of any licenses

or other bureaucratic processes regarding to environment issues. *

1F TRADO

EQUIPAMENTOS E SERUVICOS LTDAR
DRILLING EQUIPMENT FOR EXPLORATION SUCCESS

Equipment for easy operation, suitable for drilling in soil, clay and
altered rock

TRADO ME requires no specialized manpowar, an advantage for
the client as it reduces the operational costs.

Enviranmental Tasting

Geological Survey

Foundation for Light Buildings

Sermi-Artesian Well Driling

110, Cidade Ind m, MG, Brazil

e trado.com br
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JOAO
Ronchel

HEAD OF GLOBAL MINING AND METALS
POYRY

Could you explain how Poyry’s presence in
Brazil has evolved during the 40 years since
its establishment, detailing how the different
business cycles have affected your involve-
ment in the mining industry?

Poyry is a publicly traded Finnish company
based in Helsinki. We were established in
Brazil more than 40 years ago, designing and
building the first Brazilian pulp plant in 1969,
in Guaiba, which we are currently expanding.
Although our core business is in pulp and pa-
per, during the Brazilian economic miracle of
the 1970s, we expanded into the automotive,
chemicals, oil and gas, and mining and metals
industries. We experienced rapid growth dur-
ing the 1970s and 1980s, solidifying our lo-
cal reputation in engineering and covering the
entire life cycle of projects, from conception
and design through execution. By the 1980s,
we were the second largest engineering
company, with 4,000 employees working in
Brazil. We teamed up with a local partner, who
owned 60% of our shares. In the late 1990s,
our shareholders decided to split the firm. We
maintained our focus on pulp and paper, and
we got in 2001 an important contract with
Alcoa in Pogos de Caldas. Pyry continued to
grow based on the pulp plants we had built,
and we have been riding this wave since 2001.
We have designed and built more than seven
plants in the pulp industry in the last ten years,
both greenfield and brownfield. In the mids
2000s we decided to diversify, appointing a
new Latin American CEO in 2008 and hiring
specialists to prepare value propositions for
the mining industry. I joined the company
in early 2011, and my first initiative was to
open an office in Belo Horizonte, which has
become our mining headquarters. Today, we
employ 1,000 people in Brazil, with 200 of
our engineers working on-site on ‘capital ex-
penditure sustaining projects.” In the mining

sector we work in both traditional projects,
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including greenfield and brownfield, as well
as in small to medium-sized capital expendi-
ture sustaining projects, which yield between
USD $10,000 and $1,000,000.

Who are the main clients that you work with
in Brazil, and how closely do you work with
junior exploration companies?

We work with all the major players in the
Brazilian mining industry. We are conducting
all the engineering and commissioning for
CSN’s highest priority project, which is the
duplication of its iron ore production from 20
million tonnes to 40 million. Our other clients
include Magnesita, Gerdau, Alcoa, Votorantim
Metais and Yamana Gold Inc. In Brazil, it is
important to have a diversified client base,
because as we saw recently with some cus-
tomers, they can halt their projects from one
day to the next. The exploration business in
Brazil is not as highly developed as in Canada,
Peru or Chile. Most of the junior companies
in Brazil are foreign, in particular Canadian,
or small/medium enterprises and we do not
have the exploration market as developed as
in Canada or Australia where junior compa-
nies are raising money on the stock exchange.
Large player such as Votorantim Metais wait
for junior companies to do the early stage
exploration, taking over their exploration in
the later stages. However, the iron ore busi-
ness is a completely different game, with Vale
dominating the market, holding over 80% of
the business. And we believe that junior explo-
ration companies are the key to developing a
profitable exploration market.

Could you provide us with an overview of
Poyry’s key services and how you provide
added value to clients in the Brazilian market?
Poyry has more than 40 years of experience
in the market, and all of our executives are

Brazilian, so we know how to handle the ups

and downs of the market. Most importantly,
Poyry adopts a holistic view of project imple-
mentation, managing all the potential road-
blocks that could occur during the project life
and recommending integral solutions for our
clients. Poyry is one of the few companies in
the industry that also has a management con-
sulting division, which allows us to conduct
market and logistics studies. We deliver value
all the way through the project life. We start
by optimizing the mining operation, which
includes predominately logistics, and then we
take care of the beneficiation plans. Brazil used
to have very high quality deposits, in partic-
ular in iron ore, which were easy to extract
and did not require beneficiation processes.
However, as the reserves are dwindling, bene-
ficiation processes have become essential. Our
goal is to work together with laboratories to
analyze the type of mineral, and on the basis
of the mineral characterization, we develop
solutions for our clients, advising on the best

plant size and the ideal timing.

What do you believe will be the effects of the
new mining code on the Brazilian mining in-
dustry and on future investments in both iron
ore and other minerals and metals?

On the exploration side, the new mining code
using auction system will encourage com-
panies to develop more detailed investment
plans, which will help make the Brazilian
mining industry more professional. However,
companies will need to pay for a concession,
so the industry will become more expensive.
On the mining side, the doubling of the roy-
alties is likely to make Brazil lose competi-
tiveness. The royalty will vary across different
minerals. Up to now there is no final decision
about those percentages, but there is no doubt
that iron ore will have the highest royalties.
Other industries are likely to be incentivized,

such as potash for the fertilizer industry. In the
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last five to eight years, USD $15-20 billion has
been invested annually in the mining industry,
and there is a big chance that the new min-
ing code will discourage future investments.
Brazil will likely maintain the same levels of
investment in iron ore that it has received in
recent years. However, on the metals side, our
competitiveness is declining due to the high
cost of energy and labor, as well as our low
productivity. In gold and bauxite, there are
still some opportunities, but in nickel or alu-
minum there are few opportunities left.

Overall, Brazil’s mining industry is not per-
forming as well as it has in the past—in
particular in terms of meeting deadlines and
minimizing investment costs—and the main
reason for this is the failure to adopt a holis-
tic perspective on project implementation.

According to a recent study conduct by our

company, Mining projects in Brazil have been

o POYR

the customer.

ey
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Engineering balanced sustainability

One Choice for All Engineering solufions: Plyry's
business concept relies on our ability to provide clients
with comprehensive consulting and engineering
services and solutions that solve complex challenges
through the whole project lifecycle.

45 years of experience on the market: We bring
the right and talent competence to the benefit of

Projects delivered on fime and on budge!: Qur
group-wide expertise convers all areas - from industrial
and environmental engingering to energy and consulting.

spent 70%, in average, above from its initial
investment estimate. The main problem is the
fragmentation of the services in Brazil, with
companies failing to adopt a systematic view
of project implementation. There needs to be a
lot more planning, working beforehand with
the communities, preparing feed engineering,
and taking into consideration all the aspects
of project implementation. Péyry adopts a
holistic view, integrating every specialist that
we hire into the entire system, and delivering
on time and on budget. In fact, our deviation
in the pulp industry is only 3%, and we have a
record of finishing our projects on average 20
days in advance. Our project management of-
fice (PMO) works directly with the customer
to develop contingency planning for potential
economic or political risks to the project, for
example, the risk of a strike disrupting op-
tions.

What is your vision for the future of Poyry?
Poyry sees great potential for growth in the
mining industry, both in Brazil and globally,
and our target is to quadruple our mining
and metals division. Diversifying globally will
be important to solidifying our relationships
with clients all around the world. Most of our
competitors are currently reducing invest-
ments and pacing down their offices, but we
are hiring two to three employees per week
in Belo Horizonte. Our strategy is to continue
to grow and add more value to the projects,
delivering sustainable solutions for clients
around the world. ¢
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INTERVIEW WITH

Caué

Pauli de Araujo

SRK BRAZIL

Could you bring us up to date with an overview of the main milestones for
SRK Brazil over the last year?

Last year our strategy was negatively impacted by the rising levels of uncer-
tainty around the New Mining Code, and the very real hold on exploration
permits introduced by DNPM. As a result of this, many important contracts
were either postponed or put on hold for an undetermined period of time.
As this issue now seems to be nearing resolution, we are gearing up again
to meet the needs of our clients.

SRK offers a wide range of services to its clients. What are the main services
SRK off d ge of to its clients. What are tl
you provide to the Brazilian market?

The Brazilian office for SRK is currently very strong on exploration and

mining services, with a secondary focus on environmental work. This said,

from exploration...

to mine closure

consulting

Business Reports // BRAZIL MINING 2013

INTERIM GENERAL MANAGER

we are part of a global company with over 1,500 personnel dis-
tributed around 50 offices worldwide and we are able to draw
on their expertise and bring over specialist consultants as and
when a project needs them. This arrangement is reciprocal, and
some of our staff are occasionally required to travel and work in
other countries. In Brazil, we are currently considering offering
other services, such as high level geotechnical consulting, which
is SRK’s original focus, and we are also hoping to work more
with banks and foreign investors, carrying out due diligence on

acquisitions.

Could you give us an idea of some of your main clients in Brazil,
and outline some of the major projects you are involved with?

Internationally, many of our clients are the international mining
giants with whom we collaborate on a wide range of projects
across various different countries. Focusing specifically on Brazil,
we work with both majors and junior companies. We have con-
tracts with Usiminas and CSN to carry out mine planning ser-
vices, and right now we are working on exploration due diligence
for several Asian investors who are looking to acquire projects
here. Generally speaking, we are seeing more foreign than domes-
tic interest in the sector, with a particularly strong participation
from Canadian exploration companies who are focusing mainly
on precious metals exploration projects. Although Brazil is tradi-
tionally an iron ore country, it is interesting to note that precious

metals are becoming more and more popular here.

Several industry experts have noted a shift towards more under-
ground mining in Brazil in the near future. How do you view
this trend?

It is true that there is a shift towards more underground projects,
mainly due to the significant increase in commodity prices dur-
ing the last decade. We know some companies are starting to con-
sider this option, but we are not sure if there will be a particularly
substantial movement or if these players are simply evaluating
their potential. There is undoubtedly a future for more under-
ground mining in Brazil, but the country will probably continue
to be concentrated on open-pit extraction, at least in the medium
term. Many open-pit mines here have not made yet the use of the
most cutting edge exploration and operational techniques. There-
fore, these operations could be able to improve efficiencies and
extend the mine life before going underground.

Industry Explorations

INTERVIEW WITH

Paulo
Libanio

GENERAL MANAGER
AUSENCO BRAZIL

Could you give us an update on how Ausenco
Brazil has developed since we last met in
2011? How important is Brazil to Ausenco’s
global operations?

Since 2011 Ausenco Brazil has expanded con-
siderably on several fronts: our headcount has
increased from approximately 150 to 280, our
market share has grown, although this is more
difficult to measure exactly, and our revenues
are up by some 40%. Over this time period we
have also consolidated all the different arms
of our business into one office in Belo Hor-
izonte. Today, all of Ausenco’s employees in
Brazil work under one roof and this has made
a real impact on productivity and boosted the
potential for synergies to be created between
the different areas we operate in.

Brazil is a very important market for Ausenco:
it is impossible to ignore the enormous po-
tential that the country demonstrates in terms
of mining and all the associated transport and
energy infrastructure needed for a successful
mining sector. At a global level we are trying
to achieve greater geographical dispersion so
the company is not overly focused on one
area, and does not suffer too much if the

economy in a given region slows down.

Can you tell us about Ausenco’s involvement
in the Samarco P4P project?

We have a long-standing relationship with
Samarco and they are excellent clients to work
with. For the P4P pelletization plant we are
not actually involved on the plant itself, but
rather with the pipeline that will carry the ore
420km from the mine site in Mariana, Minas
Gerais all the way to the plant on the coast of
Espirito Santo. In the 1970s Samarco built the
world’s first mineral slurry pipeline, which
was designed by the American firm Bech-
tel Engineering, and the team that designed
this pipeline then formed their own specialist
pipeline company, PSI. As of 2008 Ausenco
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owns PSI and the experts from this team are
now our employees. As such, we have engi-
neers working for us who have collaborated
with Samarco on all their pipeline projects
since the 1970s and have a deep understand-
ing of what is needed to develop a successful

project.

What is your evaluation of the role of Para in
the Brazilian mining sector?

Pard is already very important to the sector
with several very important projects cur-
rently being developed in the state, and I am
certain that it will eventually overtake Minas
Gerais as the main contributor to the coun-
try’s mining economy. However, as its stands
very few companies have their HQ located
in Pard. Whilst some of the country’s biggest
producers have operations already in place in
the region, the majority of the engineering
and design work for these projects takes place
in the south, i.e. Belo Horizonte. All the major
service providers are based here, as well as the
highest quality lab facilities in the country and
the best engineering universities so it seems
likely that Minas Gerais will remain dominant,
at least in terms of being the country’s knowl-

edge center, for many years to come.

As iron ore grades get lower have you seen
increased demand for additional beneficiation
plants?

This progression towards mining ever lower
grades of ore is simply the natural course
the industry must follow. Here in Belo Hor-
izonte it used to be common to find very
rich hematite deposits with grades of 65%,
and the only processing required was simple
crushing and screening. Now, with very few
exceptions, all the mines here are itabirite de-
posits and 35% is considered a decent grade
to be working with. This has led to a need for

more complex beneficiation processes and an

increased demand for technological solutions
to reclaiming every iron ore particle from tail-
ings. This technology is going to play a key
role in the development of future mines and
for brownfield expansion of existing opera-
tions as producers seek to become more effi-

cient and eliminate waste.

To what extent does Ausenco usually work in
partnership with other engineering firms?

There are several strong engineering firms
working in Brazil, both domestic and interna-
tional, but very few of the national companies
have the necessary expertise to oversee and
lead a full mining project. We often work in
partnership with other companies, particu-
larly in the case of major projects where there
is a need for mine planning and geological
mapping, which is not our specialty. There
is definitely space in the market for different
companies to work together. Ideally when
working on a significant project, the aim
should be to take advantage of the key exper-
tise offered by each player in order to achieve
the best possible results, and in this respect we

are very open to collaborations. *
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"Around the world we have never encountered a company who started using
Ground Probe solutions then decided to abandon them. As such, we are
confident that our business is going to be hugely successful in Brazil, and we
aim to grow by over 100% for the next five years. Having evolved from being a
technology company to an information-based company, we are now looking to

become a knowledge management company.”

- David Ogan,
General Manager Americas, GROUNDPROBE
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FINAL THOUGHTS

“The industry has been suffering for a few years now because of the
uncertainty over the new Mining Code, and now that it has finally arrived
we hope to see a new wave of investment hit the sector, which will
translate into more demand for our products. With regards to the new
infrastructure, although it may seem counterintuitive, we hope to see
concrete developments in railway and port construction because it will
open up new areas for mining that were previously unviable, and this
will help the whole industry to grow, including Inmeco. There will always
be a place for trucks and a place for the high-quality equipment that we
can offer and, as such, we are confident of our prospects for the future.
Caterpillar had better watch out!”

- Leonardo Parreiras, Director, INMECO

“We have nearly 40 years of experience in the industry and a reputation
for being serious, trustworthy, and operating with complete transparency
in all our negotiations. We hopefully expect to double our operations
until 2015 relying on two exciting product projects. The first one is

an improvement of our drill that complies with the most restrict safety
and health at work regulation on the world. The second one is a more
sophisticated drill with hydraulic power that will be able to reach deeper
depths, operated by no more than two people and also keeping almost
the same mobility of our current drill.”

- Alexandre Guimar&es Misk, Chief Executive Officer, Trado

“Brazilian mining is a young industry, as modern mining in Brazil does
not really go back much before 1970. By the early 1970s other mining
jurisdictions around the world had already worked out most of the
environmental regulations they needed to impose on the industry. Without
this head start, and partly because of the garimpeiros laws, which enable
artisanal miners in Brazil to pursue mining on an individual basis, there is
a definite lack of understanding toward the importance of the environment
in small companies operating in Brazil. RungePincockMinarco sees this all
the time. We encourage companies to go for permit applications as soon
as they think they have a deposit, because often they ignore the issue and
it later sets them back by years. Some assume permitting will only take a
couple of months, but this is not the case in Brazil, where regulations are
tightening up.”

- Barton Stone, Director, RungePincockMinarco

“Energold’s future in Brazil will be a good one once the communications
between the government and the mining industry will be resolved. Of
course, the content of the new mining code is a determinant factor and
the government needs to listen to the businesses in the industry, and
accept their invaluable technical expertise and input. Last year, Brazil lost
$70 billion of foreign exploration investments because of its bureaucracy.
Issues such as the plan for increased royalties must be managed
carefully, while others, such as the auction system, should be denied
implementation because of their detrimental nature; the mining sector
should have a more determinant voice in the creation of the laws that will
govern it. Energold’s future will depend on these variables but | believe
that the market will really boom for us here in Brazil in the end, since this
country holds such tremendous potential.”

- Paulo Almeida, Operations Manager, Energold
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“Colossus Minerals will be using its Serra Pelada project as an engine for
growth for potential future expansions in Brazil, where we are also working
on developing other projects. As we have already gained expertise

and experience in the country, it makes economic sense for us to keep
developing here and maximizing the opportunities that Brazil can offer us;
in the future, Colossus might also consider moving to other Latin American
countries but Brazil will remain our biggest focus.”

- Claudio Mancuso, Director and CEO, Colossus Minerals

“Speaking frankly, we do not see the new code in a very positive light.
Looking first at the changes to the royalty system, the proposed increases
are supposed to bring the country into line with other jurisdictions such
as Mexico and Australia where they have very high rates. However, this
is misleading because here in Brazil companies must pay significantly
higher rates for all other taxes so unless the government provides
compensatory measures across other taxes then most mines will be
affected negatively. The transition to an auction based concessions
system has the potential to be very damaging for the country because

it will deter junior companies from investing in Brazil, and without the
juniors nobody is willing to take any risks and develop new projects.
What the country really needs is more foreign investment, a greater level
of openness and more discoveries being made, but the code seems

set on achieving the opposite. Nevertheless, with regards to Forbes

and Manhattan, we are very optimistic about the future as the projects
we currently have on the books will not be affected by any of the new
legislation and we are confident that they will bring us significant return in
the future.”

- Helio Diniz, Vice President Brazil Operations, Forbes and Manhattan

“Over the course of the last year, SGS grew 20% organically and 40% by
M&A, so in terms of rate of expansion, SGS is doing very well in Brazil.
However, we do not plan to stop here; right now, we are still in the top 20
operations worldwide for the company, but we are targeting a position
that properly reflects the size of the Brazilian market so if we analyze the
situation from that perspective, we need to be at least in the top 10. The
main markets that we are focusing on right now are the industrial ones,
which are still very hot for us and in which we have invested considerably
since they are poised to keep growing over the next four years.”

- Marcelo Stenzel, Managing Director, SGS Brazil

“The vast majority of mining projects in Brazil are still open pit, but it is true
e are starting to see the beginnings of a shift towards underground
operations. It is easy to see why the industry is moving in this direction;
taking iron ore as an example, it is not uncommon for a major producer

to leave behind up to 100 Mt of high-grade hematite ore, which can only
be accessed through underground extraction methods. Admittedly, such
projects require very high initial expenditure to start running, but with good
logistics and simple processing options they can become viable projects.
We are not looking at the prospect of a sudden boom in underground
mining in the near future, but there is potential for this to be very important
in the long term so it is necessary to understand the challenges involved
s0 as to be prepared for the shift. At the moment there is a distinct lack

of expertise in underground mining methods in Brazil, so today we are
drawing on the experience of Snowden’s personnel from other countries
and sending our staff to complete specialist training in Chile where they
have a much longer relationship with these techniques.”

- Fabiano Araujo, Country Manager Brazil, Snowden
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COMPANY NAME WEBSITE PAGE COMPANY NAME WEBSITE PAGE
Government, Associations and Organizations Engineering and Consulting
Agency for the Technological Development of the Brazilian Mining Industry www.adimb.com.br HGC Tecnologia www.hcgtecnologia.com.br
Aluminum Association of Brazil (ABAL) www.abal.org.br Kuttner www.kuttner.com.br
Brazilian Mining Association (IBRAM) www.ibram.org.br 14, 20, 24, 35, 61 Montcalm www.montcalm.com.br
Geological Survey of Brazil (CPRM) WWW.Cprm.gov.br 12 Progen www.progen.com.br 54
Ministry of Development, Industry and Foreign Trade www.desenvolvimento.gov.br 10 Poyry WWW.poyry.com 57,78,79
Ministry of Mines and Energy www.mme.gov.br Skanska www.la.skanska.com
Mineral Explorers and Producers SNC Lavalin www.snclavalin.com
Adriana Resources Inc. www.adrianaresources.com Snowden www.snowdenau.com 85
Alcoa www.alcoa.com 49,77,78 Sotreq sotreq.com.br 57
All Ore Mineragéo www.allore.com.br SRK Consulting www.srk.com.br 52, 54, 80
Amarillo Gold Corp. www.amarillogold.com 42 SSAB www.ssab.com
Anglo American wwiw.angloamerican.com.br 22,24, 25, 30, 31, 33, 34, 37, 92581 %5; 57% 6702 Tetra Tech Wardrop www.tetratech.com 54, 60, 61
, 03, 70, WorleyParsons www.worleyparsons.com
AngloGold Ashanti www.anglogoldashanti.com 42,56, 70 YKS www.yks.com.br
Aura Minerals Inc. www.auraminerals.com 37,38 Drilling, Equipment and Technology
B&A Mineragéo www.bamineracao.com Aggreko www.aggreko.com.br 6
Bahia Mineragao www.bamin.com.br Atlas Copco www.atlascopco.com.br
Belo Sun Mining Corp. www.belosun.com Brasif www.brasif.com.br
BHP Billiton www.bhpbilliton.com 22,49 Brastubo www.brastubo.com.br
Brazilian Gold Corp. www.braziliangold.ca Energold www.energold.com.br 85
Carpathian Gold Inc. www.carpathiangold.com 60 Enmac www.enmac.com.br
Codelco do Brasil Mineragéo Ltda www.codelco.com.br Gaustec gaustec.com.br 74
Colossus Minerals Inc. www.colossusminerals.com 44, 84 Geosol www.geosol.com.br 26
Cowley Mining plc www.cowleymining.com GroundProbe www.groundprobe.com 67, 82
Crusader Resource Ltd www.crusaderresources.com 24, 61 INMECO www.inmeco.com.br 74,76, 84
Eagle Star Minerals Corp. eaglestarminerals.com 40 Martin Engineering www.martin-eng.com.br 56, 57
ECI Exploration and Mining Inc. www.eciexploration.com Master Drilling Exploration masterdrillingbrasil.com.br
Forbes & Manhattan forbesmanhattan.com 37, 45,85 Modular Mining Systems mmsi.com 72
Gold Hills Mining Ltd goldhills.com.br Putzmeister www.putzmeister.com
Grupo AVG www.avg.com.br Remo Equipamentos www.remoequipamentos.com.br
Horizonte Minerals plc horizonteminerals.com 30, 34, 54, 60, 68, 73, 74,76, 77,78, 79 RungePincockMinarco www.rpmglobal.com 17,18, 84
Hydro www.hydro.com 49, 51, 56 Semco Equipamentos www.semco.com.br
Itaoeste Servigos e Participagdes Ltda. www.itaoeste.com.br Sequéncia Engenharia www.sequencia.eng.br
Jaguar Mining Inc. www.jaguarmining.com 42 Skava Minas www.skavaminas.com.br
Kinross Gold Corp. www.kinross.com 42, 68 SondaMinas www.sondaminas.com.br
Lara Exploration Ltd www.laraexploration.com 30 System Mud systemmud.com.br
Largo Resources Ltd www.largoresources.com Trado www.trado.com.br 74,77, 84
Lipari Mineragéo Ltda lipari.com.br 46, 48 VMA Enghenaria www.vmasismo.com.br
Luna Gold Corp. www.lunagold.com Geophysics, Geological Consulting and Testing
Magellan Minerals Ltd. www.magellanminerals.com AFC Geofisica afcgeofisica.com.br
Majestic Diamonds and Metals Inc. www.majesticdm.com Bureau Veritas www.bureauveritas.com.br
MBAC Fertilizer Corp. www.mbacfert.com 37, 38, 40, 41 Fugro www.fugro.com
Mineracao Rio do Norte www.mrn.com.br 49 Intertek do Brasil www.intertek-br.com
Mirabela Nickel Ltd www.mirabela.com.au Libaneo & Libaneo libaneoelibaneo.com.br
Paringa Resources Ltd Wwww.paringaresources.com.au Microsurvey www.microsurvey.net
Rio Tinto www.riotinto.com 49, 63 SGS www.br.sgs.com 66, 85
SAMA SA - Mineragdes Associates www.sama.com.br Legal Firms
Serabi Mineragéo www.serabi.com.br Araujo & Matias Valle www.amv-adv.com.br
South American Ferro Metals Ltd (SAFM) www.safm.com.br 24,26 Baker & McKenzie www.bakermckenzie.com
Sul Americana de Metais SA www.sammetais.com.br 24 Barbosa, Miissnich & Aragdo Advogados www.bmalaw.com.br
Talon Metals Corp. www.talonmetals.com 24 Bichara Barata & Costa Adbvogados www.bicharalaw.com.br
22,24, 26, 27, 28, 29, 30, 34, 35, 37, 42, 49, Brito Maia Advogados www.britomaia.adv.br 19
vale www-vale.com.br 56, 57,58, 59, 65, 67, 68, 69, 70, 72, 78 Machado Meyer www.machadomeyer.com.br 15
Verde Potash www.amazonplc.com 35 Mattos Filho Veiga Filho Marrey Jr & Quiroga Advogados mattosfilho.com.br 15
Votorantim Metals www.vmetais.com.br 30, 32, 49, 56, 70, 78 Monaco Moherdaui e Advogados Associados www.monacomoherdaui.adv.br
Engineering and Consulting Pinheiro Neto Advogados www.pinheironeto.com.br
AMEC www.amec.com Logistics, Recruitment and Other Services
Ausenco Wwww.ausenco.com 81 Alexander Proudfoot Mining www.alexanderproudfoot.com
BNA Consultoria www.bnaconsultoria.com Alta Industrial www.altaindustrial.com.br
Brandt www.brandt.com.br Coffey www.coffey.com.br 26, 46
CAE Mining www.cae.com 63, 68, 70, 71 Grupo Esquadra www.grupoesquadra.com
Camargo Correa www.construtoracamargocorrea.com.br Grupo Selpe www.gruposelpe.com.br
CEMI www.cemi.eng.br Mammoet www.mammoet.com 54,58, 59
Climagora www.climagora.com.br MSA Recursos Humanos www.msarh.com.br
Devex www.devexmining.com 63, 68, 69 Rhios www.rhios.com.br
ESCO Corp. WWW.eSCOCorp.com 62 Steinert steinert.com.br
Geoklock www.geoklock.com.br TMSA tmsa.ind.br
Geomining Brazil www.geomining.com.br
Golder Associates www.golder.com 26
This list rep a ion of the i perating in the Brazilian mineral industry and should not be considered a comprehensive guide. GBR holds an and
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Brazilian Mineral Production 2011

(Metric tons unless otherwise specified)

Commodity2 2007 2008 2009 2010 20117
METALS
Aluminum:
Bauxite, dry basis, gross weight 25,460,700 28,097,500 26,074,400 * 32,028,000 34,494,200
Alumina 7,077,600 7,822,300 8,617,900 * 9,433,400 10,182,200
Metal:
Primary 1,655,000 1,661,100 1,535,000 " 1,536,100 1,440,400
Secondary 255,000 256,000 250,000 252,000 248,700
Total 1,910,000 1,917,100 1,785,000 * 1,788,100 1,689,100
Cadmium, metal, primary® 200 200 200 200 200
Chromium:
Crude ore 627,772 664,347 365,210 520,129 528,450
Concentrate and lump, Cr,O; content 253,254 256,300 246,900 258,308 258,300
Marketable product” 3 12,000 12,000 12,000 12,000 12,000
Cobalt:**
Mine output 2,725 " 2,631 2,075 " 3,139 " 3,140
Metal 1,311" 1,215 1,012 * 1,369 1,400
Copper:
Mine output, Cu content 205,728 218,295 211,692 213,548 218,670
Metal, refined:
Electrowon 900 3,800 6,500 7,400 7,500
Primary 178,380 191,008 193,899 187,944 * 177,800
Secondary® 40,000 39,000 31,000 28,948 47,700
Total 219,280 233,808 231,399 224,292 232,900
Gold:
Mine output kilograms 44,443 46,066 52,207 55,592 53,980
Garimpeiros, independent miners do. 5,170 8,600 8,123 6,455 6,270
Total do. 49,613 54,666 60,330 62,047 60,250
Iron and steel:
Iron ore and concentrate, marketable product:6
Gross weight thousand metric tons 354,674 350,707 298,528 372,120 391,098
Fe content do. 235,504 233,514 198,771 247,772 260,408
Metal:
Pig iron do. 35,571 35,000 35,000 32,000 33,538
Ferroalloys, electric arc furnace:
Ferrochromium 195,890 199,324 131,048 277,114 277,100
Ferrochromium silicon 11,600 © 11,507 1,500 1,500 1,500
Ferromanganese 419,230 " 388,000 154,000 210,000 212,000
Ferronickel 9,918 7,136 9,427 8,465 8,500
Ferronobium 52,442 53,839 34,746 52,588 52,600
Ferrosilicon 146,000 °© 144,832 145,000 145,000 145,000
Ferrosilicon magnesium® 14,600 14,560 14,500 14,500 14,500
Inoculant® 11,100 11,100 11,000 11,000 11,000
Silicomanganese 180,000 © 178,560 178,600 178,600 178,600
Silicon metal 133,000 © 131,940 132,000 132,000 132,000
Other ferroalloys 19,500 © 19,344 19,300 19,300 19,300
Total® 1,190,000 1,160,142 831,121 ° 1,050,067 1,052,100
Crude steel, excluding castings thousand metric tons 34,782 33,700 26,500 33,033 35,200
Semimanufactures, flat and nonflat® do. 17,500 17,500 17,500 17,500 17,500
Lead:
Mine output, Pb content in concentrate 24,574 25,286 15,890 19,650 19,700
Metal, secondary 130,963 95,704 104,160 114,887 114,900
Manganese:
Ore and concentrate, marketable:®
Gross weight 1,570,000 3,200,000 2,320,000 2,620,000 3,222,600
Metal content 520,000 1,280,000 928,000 1,048,000 1,289,040
Metal:
Primary 22,140 20,910 19,580 © 19,580 19,580
Secondary® 1,600 1,600 1,520 1,710 1,710

See footnotes at end of table.
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Commodity” 2007 2008 2009 2010 2011°
METALS—Continued
Nickel:
Mine output, ore 5,927,554 6,380,055 4,333,069 11,128,385 11,330,000
Ni content in ore 58,317 67,116 41,059 108,983 110,960
Ni content in carbonate 20,796 18,580 16,766 30,161 30,710
Ni content in matte 3,401 8,328 8,518 14,308 14,570
Ni, electrolytic 21,635 18,530 16,598 19,111 19,500
Ferronickel, Ni content 9,918 7,136 9,427 8,465 8,620
Niobium (columbium)-tantalum ores and concentrates, gross weight:
Columbite and tantalite® 456 456 456 456 456
Djalmaite concentrate® 10 10 10 10 10
Pyrochlore concentrate, Nb,Os content 81,922 60,692 88,920 63,320 63,500
Rare-earth metals, monazite concentrate, gross weight 1,173 834 303 249 7 250
Silver’
Primary kilograms 36,000 35,500 35,000 37,000 * 36,500
Secondary do. 32,000 31,500 31,000 32,000 " 32,000
Total do. 68,000 67,000 66,000 69,000 * 68,500
Tin:
Mine output, Sn content 11,835 13,899 * 9,500 10,400 9,550
Metal, smelter:
Primary 9,384 11,020 8,311 9,098 8,350
Secondary” 250 250 250 250 250
Total 9,634 11,270 * 8,561 9,348 8,600
Titanium:
Ilmenite:
Gross weight 74,500 " 130,000 52,800 166,000 166,000
TiO, content 55,200 " 96,292 * 39,117 123,391 123,400
Rutile, TiO, content 2,820 " 2,309 " 2,737 2,519 2,520
Tungsten, mine output, W content 537 408 * 192 166 170
Zinc:
Mine output, Zn content 193,887 173,933 172,688 211,203 206,130
Metal, smelter, primary 265,126 248,874 242,136 288,107 281,190
Zirconium, zircon concentrate, gross weight® 26,739 25,346 ° 34,248 23,235" 23,200

“Estimated; estimated data are rounded to no more than thee significant digits; may not add to totals shown. "Preliminary. "Revised. do. Ditto.
!Table includes data available through December 31, 2012.

’In addition to the commodities listed, bismuth, molybdenite, and uranium oxide are produced, but output is not reported, and available information is

inadequate to make reliable estimates of output.

*Direct sales and (or) beneficiated (marketable product).

*Source: Cobalt Development Institute (http://www.thecdi.com/cdi/images/documents/Co20Production202011.JPG); Departamento Nacional de

Produgdo Mineral, 2011 and 2012.
*Reported figure.

®Includes sponge iron, in metric tons, as follows: 2007 through 2011—270,000 (estimated).

"Officially reported output. Of total production, the following quantities are identified as secondary silver (the balance being silver content of other
ores and concentrates), in kilograms: 2007—50,000 and 2008 through 2011—45,000.

¥Includes baddeleyite-caldasite.
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GBR would like to thank the following institutions for their help in the research of this project:

Ministry of Development, Industry and Foreign Trade Wherever and whatever the lnduStry’

www.desenvolvimento.gov.br Global Business Rep()l‘ts

Brazilian Institute of Mining (IBRAM) provides in-depth and on-the-ground research,

wvibram.org br producing comprehensive guides to investment

and bringing you the expert opinions of industry leaders.

We would also like to sincerely thank all the companies, associations and individuals that took the
time to provide their insights into the market.
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