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Criada em 1995, a empresa foca a sua actividade na

O tipo dos projetos nos quais esta envolvida varia desde estudos técnicos e de viabilidade, pesquisa de
mercado, prospec¢do, modelacdo geologica e de depositos, design de sistemas de informagoes
especializados, trabalho de campo, planos de mineracdo, (e) avaliacGo de depasitos minerais,
consultoria e apoio a negociacao.

A Sinese tem sido especialmente activa na exploracdo, avaliacGo e mineracdo de depdsitos de
diamantes em Angola. Outros mercados naturais da Sineses incluem , e
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Agenda e plano

O seminario tem como objectivo apresentar conceitos, metodologias e ferramentas Gteis na avaliacdo de
jazigos e ativos minerais, nomeadamente:
- Tendéncias e mercados
- Conceitos basicos: recursos e reservas
« Normas internacionais
- Metodos de avaliacao
« Modelo DCF (discounted cash flow)
- Avaliacdo do risco
« Alguns casos

- Apresentacdo (cerca de 1 hora)
« Pausa (10 min)

- Q&A (discussao) - perguntas enviadas pelo chat até ao inicio da pausa; havendo tempo, flexibiliza-se o
modelo

A quem solicitar através de - disponibilizo
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compilacao de dados pelo
Institute for Atmospheric
and Climate Science (IAC)
at Eidgendssische
Technische Hochschule,
Zurich, Switzerland:

https:/www.co2.earth/
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Um mundo novo em
2030

Modelo HSBC (pré-covid) GDP

ranking




HSBC model projections for 75 developed,
emerging and frontier economies to assess
growth potential and changes in global
rankings by 2030.

2030:
Long-
term
global
GDP
rankings

The trend of the past five years, of just below
3% global growth, looks like it could be

o sustainable, implying that by 2030, global
GDP is about 40% higher thanin 2017.

China s setfobe he world's | . by 2030 Growth in both EM and DM is projected to be

China's push towards robofics could mean higher productivity | little weaker than over the past decade but
EM now makes up a larger share of the

world.

a

filli[i'!i‘]!isi

Over the past decade EM accounted for
about half of global growth and on our
modelled estimates, over the coming decade
or so, roughly

is set to continue to be the single
biggest contributor to global growth over the
next decade and by 2030, will have become
the

One of the most striking rises amongst the
rankings will be by , which is set to
become the

-
:

, up from seventh today —
leap- frogging the second- and third-largest
developed economies of Germany and Japan.
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Transigao energética e
sustentabilidade

(=]
The world'’s energy system must

The world’s energy system must
be transformed completely

It has been changed before, but never as fast or fully as must happen now

OR MORE than 100,000 years humans derived all their energy from what they

‘hunted, gathered and grazed on or grew for themselves. Their own energy for
moving things came from what they ate. Energy for light and heat came from
‘burning the rest. In recent millennia they added energy from the flow of water
and, later, air to the repertoire. But, important as water- and windmills were, they
did little to change the overall energy picture. Global energy use broadly tracked
the size of a population fed by farms and warmed by wood.

‘The combination of fossil fuels and machinery changed everything. According to
calculations by Vaclav Smil, a scholar of energy systems at the University of
Manitoba, between 1850 and 2000 the human world’s energy use increased by a
factor of 15 or so.
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Metals

BIGOIL

The oil market is bigger than all raw metal markets combined

. The global market for ol This puts the oil market st
l was 94 millicn barrels $1.7 trillon per year with today's prices -

per day in 2015 far more than all raw metals combined!

$1,7208

Titanium ‘@ ' Platinum

' Palladium

The largest metal
market by tonnage
Is iron ore

China alone consumes

1 billion tonnes per year
maostly to produce steel

The world's largest
metal market by
dollar value is gold,
The physical market s
worth $170 bilion per
year M today s spot price
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Mining
more than pick and shovel gw——

Risks Fluctuating commodity prices
Funding risk
Technical risk
Exploration risk

Discovery
There is a pping point in This is most likely the tme when
exploration when drilling amounts people cutside of the mining industry
1o a real mineral discovery and hear of a new discovery while early
excitement is at its peak. speculators are looking to cash in.

Speculation

Initial drill results provide some insight as Duﬁ Operating Mine
The mine is now open, and
the company can extract
Early speculators buy into the project. :;u:s:‘emlm;uh
fluctuating commodity
prices, still remain.

Activities in the cycle generate high paying jobs Digging In

and regional development cpportunities. attract Junior exploration companies are R s .
investment, infegrate environmental safeguards Institutional / Strategic
deploy clean technologies. and lead 1o engagement R v g p- =), Investment

and consultation with communities z Low This is the point when ex;
VALUE mine developers and financiers

Along the way. projects require permits :mdm:wn‘::::zm
authorizations and Icenses. Governments — : Life Cycle ) plenty of risks such as cost and time
must respect the Crown's legal obligetions overruns, and further geological risk.

towards Indigenous Peoples

" year 1-2years 23 years 2 years 1years
Timeline + L it it
Concept Pre-discovery Discovery Feasibility Development Startup Depletion

GLOSCINCE
Activity - Market strategy * Trenching * Global resource * Engineering * Financing * Startup
The cycle inchudes “downstroam” activities such as processing - Prospecting rights « Geophysics definition « Cost estmates - Engineering « Operation
manufactwring and recycling. These rely on research and * Geochemistry * In-fill drilling + Optimization + Permitting
development. technalogy and innovetion 10 remain competitive. * Geology * Step-out drilling * Operating costs « Construction
> « CAPEX

sustaineble and responsible

* Reserve calculations
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actual




Engquadramento

The natural stone industry is part of the mineral resources sector. Unlike the situation with
rarer minerals (e.g. base metals), the overall geographical distribution of this resource, its ease
of access and its common use along History has made possible its exploration and exploitation
with only informal knowledge by micro to small-sized companies. This situation has prevailed
(and still prevails in large segments) in the natural stone industry until recent times, leading to a
disperse industry structure with only basic scientific and engineering knowledge.

Reserves and resources evaluation and reporting with the standards common in other mineral
sub-sectors is virtually absent from the natural stone mining industry. Most quarries are
developed based on empirical tests performed on surficial areas of the rock massif to exploit;
geological cartography is not generally used; even if in some cases boreholes are drilled, the
logging and reporting of that work is clearly sub-standard, its full potential value being clearly
not used; geological 3D modeling of the resource is an exception and mine planning an
administrative formality.
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Engquadramento

Competitive pressure, the need to comply with restrictive environmental and mining regulations
and the scarcity of some types of valuable natural stone led to a need to adopt the procedures
of more evolved mining sub-sectors. This work presents a first approach of a methodology for
natural stone reserves and resources evaluation, classification and reporting.
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Porqué mudar?

« Common problems
- Informal, empirical and incomplete geological knowledge;
- Apparently technical documents prepared for administrative purposes;
- No planning, less than optimal operation, with additional waste and sub-products,
lower profitability and increased environmental impact
- New possibilities
- The natural stone deposit may now be evaluated;
- With a value assigned using recognized, standard, methodology it can be listed on the

companies' books, better reflecting their true value
- Can be used as collateral, facilitating the financing of companies




Guidelines for classification and reporting in
natural stone
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Guidelines for classification and reporting in
natural stone

Mercado

Produgdo: blocos Uteis, subprodutos e residuos

Plano de lavra l Blocos naturais

TransformogSe e traomporte Extragde I

- Aburo dos
) Preferéncan ades r Textwe Frocturagde

Carodterivicas geométrices




Questoes

- Estimation
- Cut-off block size
- Yield
« How much exploration is enough?
- How many boreholes? How deep? How spaced?
- Time frame: do 200 years reserves make any sense?
- Classification
- Byproducts
- Competent/Qualified Person




Questoes

- Depends on the application (slabs, tiles or paving cubes) and on the stone variety
- A very general rule would say that the block, with a roughly regular shape (for slabs and
tiles), has to have:
- For valuable stone, e.g. white Estremoz marble, Tm3
- For standard Estremoz marble and Portuguese limestone: 5 m3
- Below that threshold, the block either is a subproduct (for paving cubes, gravel, power for
industrial use or lime production) or a residue




Questoes

Over the top (grossly inflated) estimates of yield are a major issue; resources and reserves
overinflated, subproducts and residues underestimated, with operational forecasts and
economic estimates grossly wrong
Impossible vields of 70-75% are often quoted, when reality very seldom surpasses 30%
30% in some Portuguese limestone quarries
20-25% in some Brazilian quartzite quarries
20% in exceptional Estremoz marble quarries, 12-15% being the rule
7% in Uruguayan black granites
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Alsabache

A pedra e a pedreira

A pedreira de Alsabache inclui diversas variedades de rocha ornamental. Do topo para a base, a
coluna litologica da pedreira e constituida pelas seguintes rochas com interesse economico
(ornamental):
— espessura maxima superior a 7 m.
- Amarelo Lirio — 14 m de espessura.
- Creme de ovo — 3 m.
— espessura maxima nao determinada (considerada superior a 60 m).

A variedade com maior valor unitario /cerca de ) € a Alpinina. Trata-se de um calcario
de cor bege e grdo fino, com estildlitos e finos veios calciticos e ferruginosos, tectonizado e
intensamente recristalizado. As utilizacoes recomendadas sao como revestimentos interiores e
exteriores e pavimentos interiores.
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Alsabache

0 problema

Trata-se duma empresa de extraccdo de rochas ornamentais com actividade na mancha de
rochas carbonatadas na zona centro-oeste do pais. A exploracao e comercializacdo é efectuada
de forma integrada, isto é, as quatro pedreiras ndo constituem centros autonomos de
actividade, sendo os equipamentos e recursos humanos deslocados entre as diversas pedreiras
consoante o plano de producao estabelecido. A contabilidade da empresa reflecte,
naturalmente, a sua organizagdo produtiva; nao existem centros de custo ou de proveitos
associados a cada uma das pedreiras

Uma das frentes de actividade da empresa é a pedreira Alsabache, onde sao extraidas algumas
variedades bastante valorizadas de rocha ornamental (Amarelo e Rosa Lirio e Alpinina). Esta
pedreirq, licenciada pela DRLVT do Ministerio da Economia e Inovacao, estava a ser alvo de um
processo de expropriacdo decorrente da construcdao de um dos trocos dum IC.




Alsabache

0 problema

A expropriacdo em epigrafe afecta a area sul da pedreira. A pedreira tem uma extensao de
49.500 m2. A area a ser expropriada tem uma extensao de 7.236 m2 (calculada pela Sinese
mas que tera de ser confirmada por levantamento topografico preciso). Esta area
correspondente a drea atravessada pela estrada e a area de defesa correspondente (zona de
proteccdo de 50 m de largura).

De acordo com os dados obtidos, o trajecto do IC corta inviabiliza a exploracao de parte

significativa (a sul) da jazida de rocha ornamental. A metodologia de avaliacdo das reservas

(quer totais quer as afectadas pela expropriacdo) baseia-se numa andlise do seu valor actual
liquido (discounted cash flow).




Alsabache

Metodologia

A pedreira Alsabache foi avaliada recorrendo ao metodo dos cash-flows descontados, seguindo
a pratica e recomendac0es internacionais para o tipo de jazigos minerais na fase de
desenvolvimento em que se encontra a pedreira da Sabacheira. De forma simplificada, o
método baseia-se no calculo do valor actual liquido do projecto, que resulta da actualizacao
dos fluxos gerados pelo projecto ao longo da sua vida util.

Os fluxos de caixa (cash flows) sao calculados com base em previsoes de receitas, despesas e
investimento construidas com base em pressupostos razodaveis da sua evolucdo e em dados
historicos (se disponiveis).

As reservas foram calculadas com base em levantamentos cartografico e geologico actuais da
pedreira. Este relatorio inclui ainda uma analise de sensibilidade do valor das reservas
afectadas em relacdo ao volume medio de producao.
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Solucao




Alsabache

Solucao

A expropriacdo em epigrafe afecta a area sul da pedreira. A pedreira tem uma extensao de
49.500 m2. A area a ser expropriada tem uma extensao de 7.236 m2. Esta area

correspondente a drea atravessada pela estrada e a area de defesa correspondente (zona de
proteccao de 50 m de largura).

Esta expropriacao ira retirar a pedreira um volume de rocha que corresponde, de acordo com a
ultima actualizacdo das reservas (4out2010), a 14,6% da superficie, a 17,8% do volume e a
20,6% do valor das reservas da pedreira.
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Estremoz

Risk build up

Risco Taxa de

1-mina 5-max  desconto
CUSTO DE OPORTUNIDADE DE CAPITAL (Buildup Method) 17,62%
Taxa de rendimento real de

OT Alemanha 30 anos a 20/02/2018

i cde

um maior risco que o mercado, pelo que o custo de oportunidade é maior.

1,40%
7,00%
do (abaixo de 200 MUSD) tém risco adicional - é este o caso. 3,00%
2,50%
3,72%
0,20%

Fase do projeto As pedreiras estdo numa fase madura da sua exploracdo, pelo sdo bem conhecidas. Ha no entanto, que repensar a sua metodologia de

Qualidade dos dados A geologia das ped: ’. ébem .‘ “.Foramfelt:s di que pro a cotinuidade e tipologia das rochas a explorar. No
apesar dos , 0S ndo foram ar

Risco da concentragdo (testes

e tecnologia)

Risco da infraestrutura O risco de infrastrutura é muito baixo; o fi i de electricidade, pecas e bustiveis, as

(fiabilidade) financeiros, sdo muito fidveis

O risco ambi | é relati levado, j& que as pedreiras tém, no seu conj um elevado i o periodo de

0,20%

A logia de pr da pedra | estd dominada, sem riscos tecnolégicos. 0,10%

Risco ambiental N

i

peracd i bi | é elevado mas estd prevista recuperag | e ndo se esp ¢des a legislacdo, ja restritiva.

Risco de CAPEX, OPEX e fundo

de A situacdo fi ira da empr | o das pedreiras é instavel, pelo que os riscos de fi i sdo elevad

O mercado da pedra natural sofreu uma grande evolugdo estrutural nas Gltimas duas décadas, com novos concorrentes internacionais. £ um
do em que hd bém alg fl ¢do de gostos e modas.
Asi do fi ira da emp | detentora das pedreiras é instavel, pelo que os riscos laborais e de gestdo sdo elevados. A
presa terd de adoptar um novo modelo de gestdo.

Riscos sociais (licenca social  As pedreiras encontram-se em zona onde ocorrem muitas outras pedreiras, com tradigdo centendria de extragdo de marmores. A atividade é
para operar) muito importante para a regido, ica e simbol

Risco pais Portugal, prémio de pais estimado como o prémio das OT 30 anos face a Alemanha

Risco de precos e mercados

Riscos de gestdo e laborais
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INTERNATIONAL

REPORTING
TEMPLATE

for the public reporting of

EXPLORATION RESULTS, MINERAL
RESOURCES AND MINERAL RESERVES
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Reporting

Conceitos, normas e orientacoes
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mercados
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A
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Nao é (de todo) apenas a economia

- Higiene e Seguranca (Health and Safety)
- Sustentabilidade e Ambiente

- Responsabilidade Social das Empresas (Corporate Social Responsibility)




