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Objectives of this Section
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► To understand the concepts and key elements involved in a TR NI 

43-101.

► To show a description of good practice as applied to the Mineral 

Resources Statement according to NI 43-101 full compliance



Technical Content

► Why do we need a Global standard?

► What is a TR NI 43-101?

► Importance and usefulness of a TR NI 43-101

► QP role

► Mineral Resources in full compliance with a TR NI 43-101



Why a Global Standard…

Atacama Desert - CHILE Siberia - RUSSIA

► The mining history of every country is different, but as a result of globalization,

mining and exploration companies are operating in a global capital and

frequently in a common commodity market.

► You need to compare the value of the mining projects and/or mines from the

different jurisdictions…but with similar criteria, if not… How do you compare

the stock values in the same Stock Exchange (TSX, LSE, others)?

But another important cause….. FRAUD



Tolerances in Business Practices…

So, ….Limits About What it is Ethically Acceptable…



Corruption 

Perception 

Index (CPI)
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Corruption Index and Bribes (2020)

Highly Corrupt

Lowly Corrupt



Interesting Mining Milestone:

Bre-X Case: 

► David Walsh founded Bre-X Minerals in 1989. In 1993, Walsh associated with

the geologist John Felderhof, they bought a property in the middle of a jungle

near the Busang River (Indonesia), involving a local project manager: (Filipino

geologist Michael de Guzman).

2 Moz 60 Moz
70 Moz

(≈4% Global 

Reserves)

► On the Toronto

Stock

Exchange, the

stock price of

Bre-X reached:

► Guzman

estimated and

declared:
1995

CA$ 2 CA$ 280

Market Capitalization = US$4.4 billion (currently 6.6 

billion) 

► The Indonesian government (Suharto Dictatorship) also got involved. Stating

that a small company like Bre-X could not operate the mine by itself, the

government forced them to involve a large mining company….Barrick Gold

acquired an important part of Bre-X.

19971995

19971996



Bre-X Case: The Biggest Mining Scandal 

► Immediately, an independent company, Strathcona

Minerals, was brought in to do its own studies. Their results

(May 1997): “the Busang ore samples had been salted with

gold dust”. The same day, in 10 minutes, Bre-X collapsed

and the company filed for bankruptcy protection.

► February 1997: Freeport-McMoran is invited to evaluate the future mine.

Freeport-McMoran began their own review on site.

► David Walsh and John Felderhof of Bre-X denied any

involvement.

Michael de Guzman (Centre).                      

March 1997. 

Assoc.Press/Gatra Magazine

► March 1997: Michael de Guzman reportedly (according to the Indonesian

government) committed suicide by jumping from a helicopter near the

project´s property. Just a week later, Freeport-McMoran announced the review

results as: "insignificant amounts of gold".

Global Standard 

Becomes URGENT



International Codes: 

History

 Each country has tried to develop their own codes for Reporting of 

Mineral Resources and Ore Reserves. Example, the 1989 JORC 

Code from Australia.
Note: JORC (Joint Ore Reserves Committee) was established in 1971.

 CMMI Members: 

▪ Australia – AusIMM: Australasian Institute of Mining and Metallurgy

▪ Canada – CIM: Canadian Institute of Mining, Metallurgy and Petroleum

▪ South Africa – SAIMM: South African Institute of Mining and Metallurgy

▪ United Kingdom – IMM: Institution of Mining and Metallurgy

▪ United States - SME: Society for Mining, Metallurgy and Exploration 

1994 – South Africa: The Council of Mining and Metallurgical Institutions 

(‘CMMI’) was created and established a “provisional agreement on standard 

reporting definitions”, modelled on the JORC Code

Early stage: since the

1980s….



International Codes: 

Global History (cont.)

After Bre-X scandal, the 

need for more 

regulations becomes 

urgent.

October 1997 (USA): in the Denver Accord, CMMI
defined the categories:

Mineral Resources

▪ Measured

▪ Indicated

▪ Inferred

Mineral Reserves

▪ Proven

▪ Probable

2002 (Australia): the CMMI is dissolved and CRIRSCO is created:            

Combined Reserves International Reporting Standards Committee.



International Codes: 

CRIRSCO Goals

►Promoting uniformity, excellence and continuous

improvement in national and international reporting

standards for Exploration results and MR&MR

►Encouraging the continued development of international

reciprocity of CP or QP through nationally-based recognised

professional organisations



International Codes: 
CRIRSCO

► Currently, CRIRSCO is composed by professionals from each one of these

regions/countries: NROs

NROs: National Reporting Organizations

 The most common Codes:

► JORC (Australia)

► NI 43-101 (Canada)

► SAMREC (South Africa)

► SK-1300 (USA)https://mrmr.cim.org/media/1128/cim-definition-standards_2014.pdf



International Codes

Examples:

► NI 43-101 (Canadá-1996): is a national instrument for the Standards of

Disclosure for Mineral Projects within Canada. The Instrument is a codified set

of rules and guidelines for reporting and displaying information related to

mineral properties owned by, or explored by, companies which report these

results on stock exchanges within Canada. This includes foreign-owned mining

entities who trade on stock exchanges overseen by the Canadian Securities

Administrators (CSA).

(Trad.)…

es un instrumento nacional para los Estándares de Divulgación para Proyectos Minerales 

dentro de Canadá. El Instrumento es un conjunto codificado de reglas y pautas para reportar 

y mostrar información relacionada con propiedades minerales propiedad de, o exploradas por, 

compañías que reportan estos resultados en las bolsas de valores dentro de Canadá. Esto 

incluye entidades mineras de propiedad extranjera que cotizan en bolsas de valores 

supervisadas por los Administradores de Valores de Canadá.

CIM: “NI 43-101 is a rule that governs how companies disclose scientific and technical 

information about mineral projects to the public in Canada”

► CH20235 (Chile-2007): Este código sintetiza la práctica actual de la industria

minera con respecto a estándares y normas que se aplican para informar

sobre los resultados de exploración, recursos minerales y reservas

minerales con el propósito de informar públicamente sobre instrumentos

financieros derivados de estos activos mineros en los mercados de capital. La

aplicación del Código CH 20235 es mandatoria para emitir documentación

preparada con el propósito de informar a los inversionistas o posibles

inversionistas y a sus asesores, así como a la autoridad regulatoria y a

instituciones gubernamentales.



Principles 

Governing the Application of the Codes

Competence

… be based on work that 

is the responsibility of 

suitable qualified and 

experienced persons

…contains all relevant 

information that investors 

would reasonably require…

…information must be clear and 
unambiguous….no omission 

of information…

Codes Principles

Qualified Person (QP)



Qualified Person (QP)

Definition

TR NI 43-101:

QP means an individual who:

► Is an engineer or geoscientist with a university degree, or equivalent

accreditation, in an area of geoscience, or engineering, relating to

mineral exploration or mining;

► Has at least five years of experience in mineral exploration, mine

development or operation, or mineral project assessment, or any

combination of these, that is relevant to his or her professional degree

or area of practice; and has experience relevant to the subject matter of

the mineral project;

► Does not include engineering and geoscience technicians, engineers

and geoscientists in training, and equivalent designations that restrict

the individual’s scope of practice

CIM: Mineral Resource and Mineral Reserve estimates and any supporting technical 

reports must be prepared by or under the direction of a Qualified Person, as that term 

is defined in NI 43-101.



Structure and Compliance by NI 43-101

Unfortunately…

REAL WORLD ≠ IDEAL 

WORLD

Note: everything depends on the QP !!!



Example:

QP Certificate and Report

► A technical report must be dated and signed by a QP:

► each qualified person who is responsible for preparing or supervising

the preparation of all or part of the report



TR NI 43-101 Code 
Accepted Foreign Associations and Membership Designations

Examples:



Mineral Resources Definition

►Definition (CIM):

A “Mineral Resource” is a concentration or occurrence of

solid material of economic interest in or on the Earth´s crust

in such form, grade (or quality), and quantity that there are

reasonable prospects for eventual economic extraction

(RPEEE).

The location, quantity, grade, continuity and other

geological characteristics of a Mineral Resource are known,

estimated or interpreted from specific geological evidence

and knowledge, including sampling.



RPEEE definition

► The term RPEEE implies an assessment (albeit preliminary) by the QP in

respect to all matters likely to influence the prospect of economic

extraction including the approximate mining parameters.

► In other words, a Mineral Resources is NOT an inventory of all

mineralization drilled or sampled, regardless of cut-off grade, likely mining

dimensions location or continuity.



RPEEE definition (cont.)

► Portions of a deposit that do not have RPEEE MUST NOT BE

INCLUDED in a Mineral Resource. The basis for the RPEEE is

always a material matter, and must be explicitly disclosed and

discussed by the QP.

• Example: Pit as RPEEE

• Frequently, a technical and economic envelope is used as RPEEE,
which include cutoff, cost, price etc. According to the type of mine,
there are pits or stopes envelopes as part of RPEEE.

Orebody modelled Mineral ResourcesBlock Model

RPEEE



MR&MR Classification (CIM)

► Key definitions in terms of the confidence.



Measured Mineral Resources

(CIM Definition)

► Measured:
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Indicated and Inferred Mineral Resources

(CIM Definitions)

► Indicated:

► Inferred:



International Codes: 

Guidelines or Definitions?

 At the moment, are the definitions very specific?

 Key and frequent adjectives?

….A QP/CP must have a minimum of five years relevant experience in the style of mineralization or 

type of deposit ….



International Codes: 

Subjective Definitions?

what does it mean?

► “…reasonable prospect…”

► “…sufficient confidence…”

► “…no reasonable doubt..”

► “…sufficient to imply…”

► “…appropriate techniques…”

► “…precision…”

► “…quality data …”

► “…confident interpretation…”

► “…relevant experience…”

► Then, some of the frequent expressions included in the Codes are:

Too subjective?



International Codes (include NI 43-101): 

Finally

For the up and coming generation in the mining and financial world…

Current discussions:

“…Yes, globally we have had some advancements… but the questions 

continue….”

…this is a challenge FOR ALL OF US !!

► Are the current codes enough as minimum standards?

► Does everyone understand the rules in the same way? (geologists,

miners, managers, companies, banks, universities, etc)

► Can we really compare the MR&MR from different projects in different

countries?

► Is it possible to have more objective guidelines?



Mining Business
Understanding the Mineral Resources

30

Project NPV

Sales

Capex

Opex

Price

Mineral Resources and

Mineral Reserves 

(MR&MR)

Is it very different from other businesses?
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Currently controlled by the complex procedures of the classification

and declaration (statement) of the MR&MR.

Example (2015-2022):

► The rapid increase in external audits or «Due Diligence», in

which the inclusion of Mineral Resources has recently gained

greater importance.

► The MR&MR review in order to confirm a TR NI 43-101 full

compliance

Modern Mining World and Risks Associated 
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Control Systems for
International Codes Compliance 

Internal Audits

External Audits

Due Diligence

How often? Each year / every 2 years / every 10% increase in drill holes….?

Why? Only when a significant issue has been identified…?

Who? Min. experience requirement applied to consulting companies/QPs…?

Depends on the Study Level…?

 Audits:

Basically, studies recognized as review processes, in 

which we need to identify:

Issues (problems), Risks and Opportunities



Audit and/or Due Diligence
Differences

 When and why an Audit or a Due Diligence?

 Frequently due to:

 (unfortunately) Big problem

 Required by the Company (each 2 

or 3 years; or ending each level 

(scoping, PFS, FS) 

 Frequently due to:

 New acquisition of a Project or Mine

 Required by the Bank or Investors (potential 

new owner)

Due DiligenceAudit

 Duration: according to (3) types: 

 High Level Review  (HLR) (1-3 weeks).                                  

Focus: To identify the Key Issues.

 Full Audit (4-8 weeks).                        

Focus: To identify the Key and 

Significant Issues

 Endorsement level (8-12 weeks)     

Focus: To identify the Key and 

Significant Issues, then sign off.

 Duration: timing is very short (2-4 weeks) and 

divided in two phases: 

 First stage (large list of the 

companies, involving 1 week with 

general information).                                      

 Second stage (short list, involving 2-3 

weeks with a big “dataroom”).                                                   

Focus: To Identify key issues (“FATAL 

FLAW”), risks and opportunities for 

the potential buyer.

 A sufficient review to support 

financing.



34

Audits and Due Diligence 
Example of Issues Classification

Minor Issue:  Minor Issues reflect better (best) practices or processes that would align 
more closely with the standards required by securities regulations and/or industry best 
practices.  These issues, when resolved, will make resource estimates better or improve 
confidence in the estimate, but may not have a significant impact on the estimate or 
resource classification if unresolved.

Significant Issue:  Significant Issues correspond to a lack of information, errors, 
improper methodologies, lack of validation or source of significant risk that could have 
an adverse impact on the LOM Plan, Mineral Resources and Mineral Reserves.

Key Issue:  corresponds to a lack of critical information, errors, and/or improper 
methodologies that have a material impact on the LOM Plan, Mineral Resources and 
Mineral Reserves. Material means demonstrated or strongly suspected deviations of 
several relative percentage points from current stated results.  A positive assurance 
opinion of the resource/reserve statement cannot be given if the issue is not resolved or 
addressed on a timely basis.  Key Issues require immediate corrective action.



35

“…When the commodity price is high, no one cares about data 
quality or traceability…” 

Frequent problems:

► Lack of geological logs

► Lack of assay certificates

► Lack of collar certificates

► Lack of downhole survey certificates

► Lack of QA-QC data

These problems are significant in that any of the deficiencies will 
produce an unverifiable and thus suspect database that is generally 
unacceptable in today’s regulatory environment

Audit and/or Due Diligence
Very Common ISSUE: Lack of critical information



Audit and/or Due Diligence
Recommendation: efforts focused

Just in a short time!!! You nee to review and validate…

It´s VERY useful to use a check list, summarizing:

• Quality of exploration and geometallurgical data 

• Quality of geological interpretations and adequately based on  the original logging

• Grades estimated as key variables (geostat.)

• Support of the declaration of resources (RPEEE)

• Support of the declaration of reserves (Modifying Factors)

• Metallurgical test data will be checked for suitability of ore types

• Process design or existing plant performance will be reviewed

• Life of mine process production plan, operating costs and sustaining 
capital

• Mine designs for proper incorporation of cutoff grades, geotechnical 
and hydrological studies, metallurgical recovery, metal prices, operating 
costs and royalties

• Cash flows, financial analysis and sensitivity studies

But clearly,  

all these points 

depend on the 

Study Level

G
e
o

lo
g
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ts
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r 

P
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Mining Study Levels:
Prospects and Projects

PROSPECTS

• Range Analysis or Blue Sky

• Exploration

First Issue: Different Terms from each Country…

In general we can mention:

PROJECTS

• Preliminary Feasibility Study 

or Scoping Study (SS)  

• Pre-Feasibility Study (PFS)

• Feasibility Study (FS)

But again, the levels of studies are not standardized around the world.

• NI 43-101  according to the CIM definitions:  

Preliminary Feasibility, Pre-Feasibility and Feasibility Studies



Three Study Levels of a Mining Project

Preliminary 

Feasibility

► Resources assessment and development normally follow a progression in the studies which
determine the optimal mine design and production rate.

Pre-Feasibility 

(PFS)

Feasibility 

(FS)

The level of study varies according to the source of information and risk of 

capital. 

► Early phases of a study are critical in defining the project. You need your preliminary ideas about the
MR, mining and/or process types, different scenarios for production rates, many exploration targets,
opportunities, etc)

► Consideration of trade offs between different project approaches and their potential economic value
should be considered in the early phases or at the latest during the PFS. Normally you begin the FS
with one scenario defined.

The stage of EPCM (Engineering, Procurement and Construction Management) starts when financing has 

been secured and the authorization expenditure has been made…

±50% to ±30%                                                 ±25% to ±20%                                          ±15% to ±10%

► Cost Estimates are required at every stage during the development of a project. They provide the
basis for economic analysis, management decisions, budgets and cost control. Range of accuracy is
frequently used.



Study Levels of a Mining Project
Example:



Study Levels of a Mining Project
Return…

Preliminary 

Feasibility (or SS)

Pre-Feasibility 

(PFS)

Feasibility 

(FS)

But in the Real World, we have some relevant Issues in MR&MR statement… 

with a high impact on the study level definition

► The level and timing of the study is varied. But finally, the decision

of the study level depends on:

the bank – the company – the QP ? 

► Unfortunately, sometimes the companies decide to move directly from

SS to FS level.

► So, the question is: How do you control the study level definition?

In the Ideal World, we have three sequential levels…
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Study Levels of a Mining Project
Requirements According to the Best Practices for MR

FSPFSScoping

Example:



Study Levels of a Mining Project
Requirements According to the Best Practices for MR

FSPFSScoping



Exercise: In your opinion, the minimum % of the Mineral Resources accepted on the 

SS , PFS or FS Level Studies are:

Study Levels of a Mining Project
Requirements According to the Best Practices for MR 



Best Practices….

But finally everything depends on the QP!!! 

Study Levels of a Mining Project
Requirements According to the Best Practices (Cont.)



Pyramid of the Mining Business
Reality vs Ideal World
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The IdealHowever, the reality

Frequent risk issues in the early stages can lead to instability in the mining business                                  

Risks may increase or decrease in severity depending on actions taken

Drill holes Data Geological Model

Resources Reserves

Execution 

Plan

Community Environmental

Logistics Infrastructure

PlanningDesignMine

Geotech. Geometallurgy Process

Engineering



https://mrmr.cim.org/media/1146/cim-mrmr-bp-guidelines_2019_may2022.pdf

CIM: Estimation of Mineral Resources 
Best Practice Guidelines

Examples:

6. MINERAL RESOURCE ESTIMATION 

6.1. Introduction 

This section provides guidelines with respect to data analysis, sample support, model 

setup, estimation, and model validation. Estimation of Mineral Resources is best achieved 

by a multi-disciplinary effort that includes consideration of such topics as:

• land title issues, 

• surveying, 

• exploration techniques, 

• geophysics, 

• sampling theory, 

• sample preparation equipment and methods, 

• assaying equipment and methods, 

• quality assurance and quality control, 

• treatment of outlier values (capping), 

• mineralogy, 

• comminution characteristics and how they 

relate to geology, 

• processing methods and how they relate to 

geology, 

• deleterious elements or minerals and how they 

relate to geology, 

• acid rock drainage modeling of waste rock, 

• hydrogeology, 

• effects of weathering, 

• geotechnical considerations and mining methods, 

• selective mining unit sizes as they relate to geology, 

• estimations of mine dilution and mine recovery, 

• environmental and social considerations, 

• application of cut-off and recovery formulas, 

• geostatistical and geological knowledge, and 

• grade estimation procedures.



https://mrmr.cim.org/media/1146/cim-mrmr-bp-guidelines_2019_may2022.pdf

CIM: Estimation of Mineral Resources 
Best Practice Guidelines (cont.)

► A multi-disciplinary approach might involve geologists, metallurgists and

mining engineers.

► For example, one person or team may be responsible for collecting the

geological data, another person or team may be responsible for the

metallurgical testing program, another person or team will deal with

environmental issues, another person or team will deal with mining

constraints, and another person or team may be responsible for preparing

the Mineral Resource estimate.

► As a general principle, all parts of the Mineral Resource Estimation

process should be documented to facilitate peer reviews and

reproduction of the results to within reasonable limits.



General Work Flow
of Mineral Resources Statement 
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Drilling and Topography

Data Acquisition

Geological Model

Grades Estimation

Mineral Resources 

Declaration

Mineral Resources 

Classification



Potential Consequences of 
Lack or Poor QAQC
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Real and Current HIGH Impacts are:

Tonnage, and/or

Grade, and /or

Classification, and/or

Study level  (PFS to  Scoping or FS to PFS)



Control and explanation 
of the geometry

Unclear and 
uncertain geometry >>>

>>>

>>>

Grade Model vs Geological Model
Comparison

Envelope of 
grade

Envelope of Geology

+ Grade

>>

Heterogeneous 
material to plant

Without development 
of the geological 

knowledge

Homogeneous material 
to plant and optimization 

costs

Important development 
of the geological 

knowledge

Full Compliance with the 
international codes, 

including NI 43-101



Conciliation and Updating

Geological Model 

Geological Units 

UG
UG Alteration

UG Lithology

UG  Facies

UG Shale

UG Fractures

UG Porosity

Estimation Model

Grade
+

Estimation Units  

UEUG

Geological Model vs Estimation Model
Interaction of the Models

(Stable on mean, variance and variog.)



However, currently during the audits… 
… frequent surprises!

Client comments: 

“…I don´t understand, for the estimation and 

classification we applied a good geostatistical 

techniques in my block model, and I hired reputable a 

geostatistician….. But now you tell me:” 

► “…your Measured are just Indicated…”

► “…you lost 20% of the contained metal…”

► “…the sign off from your qualified person (QP) is not available...”

► “…You are not in FS level, you are just in PFS level…”

Note: Just some examples of confidential and real cases, in the last 3 years 



New rules? New NI 43-101 version?                                                  
Or the same three Pillars?

Quality and availability of Data                   Geological Model

Geostatistical analysis

Mineral Resources 

Classification and 

Statement



Public Codes (including NI 43-101) and 
Requirements are Available

…same issues in the baseline are frequently encountered around the world...

Many public codes regarding to Mineral Resources 

statement are available, including the quality data 

and geological requirements BUT…

Therefore, we promote serious and rigorous compliance with 

international standards such as NI 43-101



Finally, 
NI 43-101 and best practices for the Mineral Resources Statement

Some key concepts and thoughts:

► A TR NI 43-101 is mandatory for the TSX and possible for your
project

► The complexity and geological exclusivity of each deposit does not
allow having a single guide (recipe) to apply to all deposits

► The Data Quality and the Geological Model are significant pillars
for the MR Statement, clearly exposed in the international codes,
including in NI 43-101

► A TR NI 43-101 provides a minimum standard and guideline for
your mining project



Thank you

Dziękuję

Děkuji

شكرا

Merci

Благодаря

Multumesc

Obrigado

Gracias

c.quinones@asgeominspa.com
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