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IMPROVING THE TECHNICAL AND FINANCIAL REPORTING Motivation
OF MINERAL RESOURCES AND RESERVES

Globalization of the world economics brought maore rigorous Intemationa/
requiations in all commercial Contexts.

[he iast economic crisis enforced better information siandards and much greater
transparency of the assets of companies and hnancial Services.

The mining nadustry has not been out of this situation . countries With Vigorous
exploration and mine development activities such as Austraia, Canada, )y Sout
Alrica have established technical standards to infonm and report venture

Drospects, mineral resources, and ore reserves.

/.. and why this exigency? Because of the tansparency required for nationa/
qgovernments, nancial INsttutions, SIGKeNOIAEers, and citizens in reiation to their

non-renewable resources | ..because of the unceriainties affecting mine assets ;
because of the negligence that often occurs in reporting , because of the proven
frauds that have existed in the mining iNaustry , because all of the previous reasonss’?



Frequency

IMPROVING THE TECHNICAL AND FINANCIAL REPORTING Motivation
OF MINERAL RESOURCES AND RESERVES

[he greater unceriainies are centered in e prenminary studies, and exploratory
activities in Which nancing is mostly based on risk capital. 1he smaller unceriaimdies are
centered in the feasibiity or bankable studies in which the hnancng reqguently
corresponds to public capitalization.

Probability of occurrence
of a mine based on a

ANOMALY 1-2%

ADVANCED 25-30%
EXPL

$COPING 50%

PRE FEASIBIL 80%

FEASIBILITY 90%

100%




IMPROVING THE TECHNICAL AND FINANCIAL REPORTING
OF MINERAL RESOURCES AND RESERVES

Motivation

[ransparency Is always recognized but not always accomplished
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However, the tming 1or transparency and trust is ariving.



IMPROVING THE TECHNICAL AND FINANCIAL REPORTING Motivation
OF MINERAL RESOURCES AND RESERVES

At the present time,

U The IASE has proposed neww accounting rules to inform on the companies

S conporate hinances [IFRS). For those devoted to extractive activives the 1ASE s
Droposal recommends Well specific standards that must be applied by certfied
qualified professionals to do it

Q Mine closure standards enforce (o guarantee the extension of mine
EXtTaction trough the mineral inventories Which reguire certncation or a qualiied
professional.

a Mine projects and businesses listed in the nnancial and capial markets
require transparent and reliable infornmation o guarantee to the public the mine
assets potential and their values. This potential that finally mpact the companies s
capitalization and their values also require a gualliied professional.

a The multiHisting of mine properties in a roreign imarket may altect national
professionals because only a foreign professional may report and infornm on a
poroperty in  that foreign country. laeally, global markets reqguire  global
porofessionars.



IMPROVING THE TECHNICAL AND FINANCIAL REPORTING _

OF MINERAL RESOURCES AND RESERVES

~Development and evaluation of mine 355632“5....,“
require @  common  plattorm  of
unambiguous  concepts  and  standard
! aennitions as guidelnes (o support mine
" data capture. interpretation, processing and =
reporing.

T This s the minimum reguirement o )
inform publicly on mine assets and .
~ contribute to an efficient capital market |
e fOr the mineral-based businesses

-
" " -

A piatform imples to set up and adopt a T — ‘

Codge or Standards allowing Qualhed s —

Competent  fersons [0 ey ine The Code makes easy the transparency
characteristics, vuinerabilities, potential, rowards the markets and. maintain the
and challenges of a mineral property oublic  confidence  and  f@ith in
based —on  ther  qualiicaions, accordance with international standards

experience, and creaibiity. of the industry.



IMPROVING THE TECHNICAL AND FINANCIAL REPORTING Focus
OF MINERAL RESOURCES AND RESERVES

Based on these considgerations the Ministry of Mines of Chile assigned to the
nsatuto de ingenieros ae Minas de Chile the responsibility to prepare a Code of
quiaelines to inform and report exploration Prospects, mineral resources, and ore

reserves (INov 2007)..

[he conaitions of the Ministry were to:

Q/nvite to aifferent audiences of the country s mining Sectors

Q Follow the key international criteria established by Australia, Canada, and others.

Q revise the existing material issued on this topic Up to these days in Chile.

22 mining enaties — among them private and pUbic mining companies, metaic,
non-metallic, base metals, and precious metals enterprises, consultants as Well as
requiators assisted in the preparation, inal Issue, and preseniation or the Code (o

the Ministry of Mines (Nov 2005).



IMPROVING THE TECHNICAL AND FINANCIAL REPORTING

OF MINERAL RESOURCES AND RESERVES

Focus

[he central focus of the Coae contents was to consiaer the orderly and systematic
transit demanaed by a mining project to ranstornm resources into reserves and to
CONVErt these reserves InNto a 1mine project.
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IMPROVING THE TECHNICAL AND FINANCIAL REPORTING Focus
OF MINERAL RESOURCES AND RESERVES

Q 7he underlying concept that guiaes the Chilearn code is that uncertainty must not be
contuse with ignorance. Uncertainty implies the capture of some  ragmeniary
information that allows us (o have a measure on the precision arectng a selected
estimate. lgnorance implies ia total absence of information and data on the vales
reached by a selected variable or technical parameter. By the same token, unceriainty
should not be confused with negligence,

RECURSO

® INFORMATION |:| |:| >
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g >—a
— >
«PROCESS TO BOUND UNCERTAINTIES
p—V o
-« v
P
EXPLORATION SCOPING PRE FEASIBILITY FEASIBILITY

Q 7he sirategic response for mitigating uncertaimties and risks Is the  development or

exploration and engineering activities through phases [scoping, pre-feasibility, v basic
engineering).



IMPROVING THE TECHNICAL AND FINANCIAL REPORTING Focus
OF MINERAL RESOURCES AND RESERVES

PROSPECTS, INFORMATION, AND RISKS
IN THE MING BUSINESS CYCLEO
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IMPROVING THE TECHNICAL AND FINANCIAL REPORTING Focus
OF MINERAL RESOURCES AND RESERVES

TRANSIT FROM EXPLORATION TO DEVELOPMENT TO PRODUCTION IMPLIES “TO BUY” INFORMATION
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IMPROVING THE TECHNICAL AND FINANCIAL REPORTING RISKS
OF MINERAL RESOURCES AND RESERVES

Geological risks

A meticulous description of the geological characterisics is required

[O Identity presence of minerals and contaminants




IMPROVING THE TECHNICAL AND FINANCIAL REPORTING

OF MINERAL RESOURCES AND RESERVES

Q Technical risks :

Data capiure, grade estimales,
geo-melaliurgical unit aerinition,
sample size reduction, chemical
assays, commercial 11SKS,
ENVIronNMmental permits,  among
oers.

O sampling/
size reduction:

RISKS
a drilling: A
[

170 B. C. SCOTT & M. K. G. WHATELEY

O chemical assays:

O core recovery




IMPROVING THE TECHNICAL AND FINANCIAL REPORTING KISKs
OF MINERAL RESOURCES AND RESERVES

Geological model:

[he geological model makes coherent and consistent the 30 aata in order to have a
systermatic, explicit, and complete information.

.0 0. | Heonas... | @ovwoe [[@@eve v.. Evowra., | [SEG 164




IMPROVING THE TECHNICAL AND FINANCIAL REPORTING KISKs
OF MINERAL RESOURCES AND RESERVES

amineralogy: effort to identify refractory

minerals (these are difficult to recover). For
instance, chalcopyrite within oxide ores or gold
in pyrite.

*N, 7520200
N, 7520400
*N, 7520600
N, 7520800

*N, 7521000

N, 7521200

oN, 7521400
oN, 7,521,508

oN, 7.5.2/1,6098

grade continuity model: a 3D
model requires the modeling of
geological sections, profiles, and plants
modeling where the  privieged
directions of the mineralization and their
continuity are clearly established.




IMPROVING THE TECHNICAL AND FINANCIAL REPORTING KRISKS
OF MINERAL RESOURCES AND RESERVES

a Geometallurgical risks

Refractoly ores:
they demand more enerqy 1or
crushing and grinaing.

ore particle sije distribution
siye distributi
of crusied -+

ﬂg{&

[exture analvsis .

It Is Important o anticpate
e ore internal Structure.




IMPROVING THE TECHNICAL AND FINANCIAL REPORTING
OF MINERAL RESOURCES AND RESERVES

Resource model:

Cut-off grade:

—



IMPROVING THE TECHNICAL AND FINANCIAL REPORTING
OF MINERAL RESOURCES AND RESERVES

. Dilution risks:

Rock hardness:

ezoONna recuperacion ley de concentrado dureza

86 30, con insoluble alto 13,5 ald
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IMPROVING THE TECHNICAL AND FINANCIAL REPORTING
OF MINERAL RESOURCES AND RESERVES




IMPROVING THE TECHNICAL AND FINANCIAL REPORTING
OF MINERAL RESOURCES AND RESERVES

*GEOSCIENTIFIC DELINEATION e ECONOMIC VIABILITY

eASSUMED DELINEATION *INFERRED associated reserves

eEconomic viability reasonably well
“ +PROBABLE established
eHIGHLY PRECISE DELINEATION - - eEconomic viability well established

X eThe inferred resources do not have

eMDERATE DELINEATION

INCREASING GEOLOGICAL CONFIDENCE
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IMPROVING THE TECHNICAL AND FINANCIAL REPORTING
OF MINERAL RESOURCES AND RESERVES

RESOURCES / RESERVES PROPORTIONS
SUPPORTING THE NPV OF A MINE PROJECT
AS IT PROGRESSES THROUGH ENGINEERING PHASES

100%
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80%

70%

60%

NPV 50%
40%

30%

20%

10%

0%

EXPLORA SCOPING PREFEAS FEASIB
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IMPROVING THE TECHNICAL AND FINANCIAL REPORTING Resources
OF MINERAL RESOURCES AND RESERVES reserves

When reporting resources and reserves a cear asonction between  them s
mandatory. They should be clearly guantihed.

Inferred resources when incorporated into a mine pian ey require a dear
explanation on the programs beng considered to tanstorm them into inaicated
resources and then INto measured resources.

A significant aifference between resources and reserves may inaicate that some
resources are Not viable because strong technical / economic reasons. In other words,
these resources are iar rorm becoming actual reserves.

At any rate codes are not prescriptive. The judgment of the gualtied professional is
IMpOortant in making the rnght decision When ore and mineral categorization s undaer
nis/her responsibility.



IMPROVING THE TECHNICAL AND FINANCIAL REPORTING Resources
OF MINERAL RESOURCES AND RESERVES reserves

It has been accepted that resources and reserves publicly reported are estimales..

[he qualified professionals must have sutficient experience (o kKnow What is a
requirement to 1nform and report pubIicly on resources and resernves in such a Way
that hisyher responsibinty and reputation Is always 1n good stanamg.

Although codes do not impose any methodloqy or system, maost of the gualiied
Drofessionals 1ollow a routine (o assure the confidence in a mineral caleqorization.

A method proposed by Dr. Harry Farker of AMEC, s usually used for measured
and indicated resources:

Measures +/~ 5% with 90% configence on a three-+month basis
ndcated +/~15% with 0% confiaence on an annual basis



IMPROVING THE TECHNICAL AND FINANCIAL REPORTING The
OF MINERAL RESOURCES AND RESERVES Chilean Code

The Chilean Coae

Based on all these unceriambes and risks as well as
other mine vuinerabilites and their mitigations, the

Instituto de Ingenieros de Minas de Chile with the | e e : 3
sponsorship of the Mininstry of Mines prepared | g P, 75, DEFINICIONES Y Guias®y
Code for the Certification of Exploration Frospects, i o "; P

Mineral Resources and Reserves (Nov 2003).

the Codlgo Incorporates.

the global nature of the present mining bUSsINESS
and e existing international codes ,; the essential CoDIGO PARA LA
characteristics or the geosclentific information, e
transparency, the materiality or the information, and
the reqguired competency for the professional in
charge of the reporiing, the requirements to quaily
them in the area of mineral resources and reserves.

CERTIFICACION DE
Prospectos pe ExpLoracion,




IMPROVING THE TECHNICAL AND FINANCIAL REPORTING
OF MINERAL RESOURCES AND RESERVES

/N orger to

Q /nstitutionalize the acceptance and adoption of the Chilearn
nnancial community

Q generate this institution on the basis of an auto-governed
entity

Q give s entity disciplinary powers to impose fines and
oher penalties to those professionals acting witt1 negigence
and dishonest practices

the Ministry of Mines and the Government Sponsoréed a law
oroject to create the ‘“Comision para la Cerbficacion de
Competencias en Kecursos )y Keservas Mineras”™ in charge or
manaqging the National kegistry of Competent Fersons in
Mineral Resources and Reserves and the qualnication or the
Competent Fersons — In our case the law ook fhive years to
become promulgated the 31 of December 200/ .

The
Chilean Code

Biblioteca del Gongreso/Nacional

Identificacionde laNorma: LEY-
20235
Fechade Publicacion: 31.12.2007
Fecha de Promulgacion:
17.12.2007.
Organismo: MINISTERIO DE
MINERIA
LEY NUM. 20.235
REGULA LA FIGURA DE LAS
PERSONAS COMPETENTES Y.
CREA LA
COMISION CALIFICADORA DE
COMPETENCIAS DE RECURSOS
Y.

RESERVAS MINERAS
Treniendopresente que el H.
Congreso Nacional ha
dado su aprobacion al'siguiente
Proyecto de lley:




IMPROVING THE TECHNICAL AND FINANCIAL REPORTING The
OF MINERAL RESOURCES AND RESERVES Chilean Code

d the Comision was proposed as a corporation of private nature in
charge of qualifying Competent Fersons, revising and Issuing the ypdating of
the Code already prepared ,; establishing training programs for Compéetent
Fersons , supervising the activities of Competent Fersons in their role as
quallfied professional in reporting mineral resources and reserves | valldating
the status of competences of Competent Fersons and other (asks.

U this Comision has five partners.

The Institute of Mining Engineers, the College of Engineers, the College of
Geologists the Society of National Mining, and the Mining Counci.

Q the Comision is member of the:

Committee for Mineral Reserves international keporing Standards (CRIRSCO)
that group to the National Organizations in charge or the Mineral Resources
JReserves Stanaards in . Australia, Canada, Chile. Europe. South Atrica, and USA.

CRIRSCO has a partnership with the ICNMM in the mineral resources aréea.



IMPROVING THE TECHNICAL AND FINANCIAL REPORTING

OF MINERAL RESOURCES AND RESERVES

CRIRSCO

eAUSTRALIA

eAustralasian Code for Mineral Resources and
Ore Reserves Reporting of Exploration
Results.

«~ The JORC Code ~

sCANADA
o CIMIDEEINIONSTANDARDS

@nMinerallResources and Mineral'Reserves
Prepared by the GIM Standing Gommittee on
ReserveDefinitions.

.~ National Instrument 43-10] ~

oCHILE
sDEFINICIONES Y GUIAS

Codigo para la Certificacion de Prospectos de.
Exploracion, Recursos, y Reservas Mineras.

o~ Lley 20.235~

«SOUTH AFRICA

eSouth african code for Reporting of mineral
resources And mineral reserves.

o~ The SAMREC Code ~

sEUROPEAN CODE

eCode for Reporting of Mineral Exploration
Results, Mineral Resources and Mineral
Reserves.
-~ The PERC Code ~

S

sUSA
sA Guidefor Reporting Exploration

Information, Mineral Resources, and Mineral

doco A
Reserves

o The SME ~




IMPROVING THE TECHNICAL AND FINANCIAL REPORTING
OF MINERAL RESOURCES AND RESERVES

The Comision

O nas a close reiation with the insttution partners
through their representatives . one for each of the fhive
INSUtUtIons.

O has a close reiation withh CRIRSCO in issues of
nterest for the mineral sector

Q has been awarded partial financing from the
Chilean CORFO, Mine Cluster program (o carry out in
2009 and 2010 taning and egucational Seminars,
Workshops, and other meeting in the mining SeCtor.

U contributes in a penmanent 1ashion Wikl other
enuties (o close the gap between the financial and the
IMIniNg sector.

The
Chilean Code

The Chilean
Commission has
qualified 60
professionals of
the mining sector

as Competent
Persons

From these 60
professionals 31
are geologists




IMPROVING THE TECHNICAL AND FINANCIAL REPORTING The
OF MINERAL RESOURCES AND RESERVES

Chilean Code

The Chilean Comision, as any other national organization, aemands the rollowing
requirements to become a gualitied Competent Ferson (W Comisionninera.cl)

O [o have five years of relevant experience and Competence in a Speciiic area
of mineral resources and reserves
Q (o be graduated from an accredited university in the country. There is a
reciprocity princjple in reiation to the recognition of foreigrn Compeéetent
Fersons wWith those countries that respond in the same 1ashion in reiation (o
Chilean Competent Fersorns.
U

[0 accept and apply the Chilean Code for infonmation and reporing.

An Admission Commission revises the aoplication of canaiaates to become FC.


http://www.comisionminera.cl/
http://www.comisionminera.cl/
http://www.comisionminera.cl/
http://www.comisionminera.cl/
http://www.comisionminera.cl/

IMPROVING THE TECHNICAL AND FINANCIAL REPORTING The
OF MINERAL RESOURCES AND RESERVES Chilean Code

[he Comision

a has achieved to be consiagered by the Canadian Securities Aaministralors
(CSA) as a recognized foreign organization in Its proposal for the new
version of the NI 43-101.

Q has been requested by the Ministry of Mines in Chile to accelerate the isting
of mine properties eiher in the stock exchanges or in puUblic investment
unds.

Q IS contributing with some 1atin - american CoUntries in geting nto the

CRIRSCO - ramily of Coaes.



IMPROVING THE TECHNICAL AND FINANCIAL REPORTING The
OF MINERAL RESOURCES AND RESERVES Chilean Code

Finally,

the Chilean Commission [s ready to assist the
Brazifian mining  community 1n - establishing the
Brazilian Mining Commission.

Muchas Gracias



