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OBJECTIVE

How can we enhance early-stage mineral estimation,
enabling faster and more reliable geological insights that
reduce project development time?
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CONTEXT OF THE PROJECT CONTRIBUTION

PNR-000119
Globa Guide to the Management of Mineral Resources and Reserves

The project must be supported by at least 50% of
Indicated Mineral Resources and/or Measured
Mineral Resources and 50% or less of Inferred
Mineral Resources.

Preliminary

eological data
FEL1 geclod

Sufficient quality to start FEL2 engineering
activities

It is recommended that the project be supported only
by Mineral Reserves and the payback supported by
Proven Mineral Reserves.

Completion of infill

drillin
g FEL2

»I
) Quality required to declare a reserves according to

intemational standards

6 - 11 months
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RESULTS OBTAINED FROM THE ANALYSIS OF PROJECTS

Preliminary geological data

vV
se

' 11 months 6 months |

Estimate: Publish preliminary data 6 to 11 months
before completion of infill drilling

ProjectA Project B

* Approx. 11 months before
completion of the infill drilling

* Approx. 12 months before the
completion of the infill drilling

o -

Completion of the infill drilling

o Project C

* No data have been obtained
that represent a stage of grid
densification.
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PROPOSED PROCESS

Input: 1 Step 2 Step

Geological database

from previous campaigns 1 2
Production rate

Total expected reserves

Run analysis protocol

Connect and load Review automated Monitor availability using Machine
database exploratory data of new data Learning
analysis (EDA)
reports
Publish preliminary Record baseline with No

Output: geological database preliminary data 3 Step
Preliminary geological Evaluate the impact of
database new data on knowledge of
Assessment of data the mineral deposit
representativeness and o
reliability Data population with

Recommendation for satisfactory robustness?

optimization of the drilling
mesh

Recommendation for Drill hole spacing
optimization of the study 2
drilling mesh DS SUSTEMES
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PROPOSED PROCESS: QUESTION TO BE ANSWERED

Data population with satisfactory robustness?
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. DATA POPULATION WITH SATISFACTORY ROBUSTNESS?

Step 1: Identify impact of new drilling data

New drilling data generates:

Low .
variation: 1 Target scenario .
* Low variation in the data set ‘
* Low variation in descriptive
statistics
x
(]
©
<
©
C
©
o=
* High variation in the data set °
* Low variation in descriptive statistics °
High
Variation: 0

Low variation: <5% Global Bias

Low variation in the data set
High variation in descriptive statistics

High variation in the data set
High variation in descriptive statistics

High variation: >5%

Step 2: Evaluate the
difference between

variograms
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DATA POPULATION WITH SATISFACTORY ROBUSTNESS?

Step 1: Identify impact of new drilling data Step 2: Evaluate the
difference between
variograms

To contrast the different domains from each campaign, we apply Geoestatistical Clustering that
considers the variogram function in the dissimilarity metrics.

> Variogram: y(h) = % E{[z(x +h) — z(x)]*}
> Mahalanobis distance: d(z;,z) = (z; — )Y (z; — j)T
> Geostatistical Mahalanobis Distance:
d(z1,22)* = [2(x1) — z(x)]" T(xy — x) 7" [2(x1) — z(x5)]

(Z1 - Zz)z

y(x1 — x3)
Equation 1 : Geostatistical Mahalanobis distance function formulated by Fustos (2017).
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. 'DATA POPULATION WITH SATISFACTORY ROBUSTNESS?

Step 1: Identify impact of new Step 2: Evaluate the difference between variograms and swath-plots
drilling data

Swath Plot CuT(%) - Easting

major; 20 -> 230 (12.5)
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. 'DATA POPULATION WITH SATISFACTORY ROBUSTNESS?

How does the new drilling data
impact on the data population?

Metric: Adjusted Rand Index

Use of Metric:

Comparison of automatically generated groups of
data (clusters) before and after the incorporation
of the new drilling data.

Reference values:
» 1: Data sets before and after are identical
» 0: Sets are completely different

What impact does the new drilling
data have on descriptive statistics?

Metric: Global Bias

Use of Metrics:

Comparison of global bias in composited and
ungrouped data to assess the sensitivity of the
mean when entering new survey data.

Reference values:

»  >5%: Relevant variation between before
and after incorporating new data

»  <5%: Non-relevant variation between
before and after incorporating new data

What is the impact on spatial
representativeness?

Graphical analysis: Variogram and
swath plots

Use of the graphics:
Comparison of thresholds,
amplitudes and nugget effect
between variograms
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DRILLING HISTORY: PROJECT A

Total drill holesin the

Target area Year . Total accumulated drill holes Condition
campaing
1998 14 14
2002 14 28
2007 9 37
New area
2008 22 59
2010 9 68
"unique"
2014 3 71
2020 38 109
2021 66 175
2022 65 240
2023 7 247
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CONTRIBUTIONS OF DRILL HOLE SPACING STUDY - PROJECT A

» Base Case — 11.3 Mt per year production rate

Project | BASE CASE - 11.3 Mt/y Production Rate | Panel 150 x 150 m
Relative Standard Error

50%
45%
40%
35%

30%

RSE (%)

25%
20%

15%

10%
5%

0%

100 9 9 8 80 75 65 60 55 50 45 3% 30 2 20 15 10 5 0

Drillhole Grid (m x m)
----- Error Limit —O— Quarterly Production Rate Annual Production Rate

(*) Under current industry standards for technical reports from publicly traded mining companies
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MAIN CONCLUSIONS ON THE PROPOSED SOLUTION

OEi Data Robustness Quantified

N

@ Strategic Early-Stage Application
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