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About RPA & RPA

* Providing advice to the mining industry for over 30 years
» The specialty firm of choice for resource and reserve work

« All stages:

» exploration and initial resource estimation

» scoping, prefeasibility and feasibility studies

« financing, permitting, construction, operation, closure and rehabilitation.
» Clients are financial institutions, governments, major mining companies,

exploration and development firms, law firms, individual investors, and private
equity ventures

« Offices in Canada, United States and United Kingdom. Head office in Toronto

« At RPA, we:
* Deliver what we promise
* Provide unsurpassed quality
« Communicate effectively with clients and other stakeholders
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Agenda « RPA

https://mrmr.cim.org/en/best-practices/exploration/

CIM
(November 23, 2018) E
* |ntroduction and Concepts
CIM Mineral Exploration

* Review of Exploration Best Best Practice Guidelines

| ] | | | |
P ra Ctl Ces G u I d e I I n eS CIM Mineral Resource and Mineral Reserve Committee
adopted by CIM Councl November 23, 2018

* Closing Thoughts

Canadian Institute of Mining, Metallurgy and Petroleum
Suite 1250, 3500 de Maisonneuve Blvd. west
Westmount, Quebac H3Z 3C1 CANADA
Tel.: (514) 939-2710 Fax : (514) 939-2714
; -

cim.org | www.cim.org
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https://mrmr.cim.org/en/best-practices/exploration/

«RPA

Introduction & Concepts
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MRMR Best Practice Committee - Guidelines & RPA

* Original Text (August 20, 2000)
» National Instrument 43-101 (October 19, 2001)
» Updated Text Accepted by CIM Council on November 23, 2018

Estimation of Mineral Resources and Mineral Reserves

» General Guidelines (Update in progress)
 Coal

* Industrial Minerals (in progress)

* Lithium Brines (in progress)

* Placer Deposits

* Potash

» Rock-Hosted Diamonds

* Uranium
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MRMR Best Practices Guidelines - Update &« RPA
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Mineral Exploration BP Guidelines - Scope &« RPA

Mineral Exploration Best Practices

Mineral Reserve

Mineral Resource .
Estimate

Estimate

' Discovery

| |
l . Lo
I Greenﬂeld DepOSIt | Mineral Resources and Mineral
j Exploration Delineation | Reserves Best Practices
| |
- e o
| |
l
I
l

» Mineral Exploration Best Practice Guidelines are addressed towards the
early stages of the mining cycle.
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Mineral Exploration BP Guidelines - Goals & RPA

Exploration Guidelines

X
Detalec Procecures: (RN (NEEN) (REENY () (SR () () ()

Detailed procedures to be prepared by individuals.

« Mineral Exploration BP Guidelines are designed to provide common, principle-
based guidance only.

* Detailed procedures can be prepared to suit the specific situations of each
Practitioner.

* The detailed procedures will vary between Practitioners, but all will comply with
the Guidelines.
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Mineral Exploration BP Guidelines - Goals & RPA

The goal of the Mineral Exploration Best
Practices Guidelines is to provide general
quidance in a number of areas relevant to

Mineral Exploration.

For those areas that require more detailed
discussion (“rabbit holes”), additional
guidance is provided via a list of reference
documents.

Rock Solid Resources. Proven Advice.

www.rpacan.com
9



Audience &« RPA

» The scope of the Mineral Exploration Best Practices Guidelines is focused
towards work conducted or supervised by geoscientists in Canada.

« Completion of general guidance for exploration programs carried out
globally would be an enormous undertaking.
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Audiences & Responsibilities &« RPA

Geoscientist/
Engineer
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3 Parts to NI 43-101 — the “Mining Rule” &« RPA

Law Policy

/\

e

CIM Best Practice Guidelines are policy documents, not law.

Regulators may query disclosure that does not appear
to comply with good practices.

CIM Definition Standards are law.

Source: OSC Presentation, March 5, 2014
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Mineral Exploration BP Guidelines - Innovation & RPA

Mineral Exploration BP Guidelines do not inhibit original
thought or application of new technologies. On the contrary,
innovation and original thought are the key stones of
exploration programs.

However, in all cases the
Geoscientist/Engineer/Qualified
Person is responsible for all
aspects of the exploration methods
used.

Hyperspectral Imaging

Machine Learning
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Mineral Exploration BP Guidelines

«RPA

* The updated Guidelines build
upon the information presented in
the previous document.

*The 2018 Guideline document is
organized to provide guidance in
eight areas.

* The areas covered are
organized in a logical work flow
that is typical of an exploration
program.

« The areas covered range from
initial planning, through execution,
to reporting.

Contents
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B. Management and Execution of Exploration Projects.. ...

1.
a)
b)
©
d)

Project Management ...
Exploration Program Plannmg and D851gn
Tenure and Access ..

Permuts ..

Corporate Social Responmblllty

2. Records and Documentation ..

3 GEOlOZICAL SUTVEYS oo et e
5. Geochemieal SUIVEYS ..o
Planming Drill HOLES ..o e
Retained Drilling SAmples ...
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e)
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d
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Logging Procediles ... e
Sample INETVALS e
Bulk Density Measurements ...

Drill Logs...
Drill Sections ..

7. Sample Preparation, Ana.lysm Security, and QA/QC...

Sample Preparation ...
Sample Analysis ...
Sample Secunity ...

Analytical Quallt} Assurance and Qua.l.lt} COMMTOL oo
Reporting Results from Mineral Exploration Programs ...
C. Acknowledgements ... e
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Mineral Exploration BP Guidelines

* Mineral exploration programs are carried out for a large number of commodities,
deposit types, and settings.

* The document provides high-level, principle-based guidance that is applicable
across the spectrum.
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«RPA

Review of Exploration Best
Practices Guidelines
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Mineral Exploration BP Guidelines &« RPA

» The content of these
Guidelines reflects the
collective experience
from members of the
mineral exploration field.

www.rpacan.com
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Geological Surveys-General Guidance &« RPA

Descriptions of proper field
procedures for preparing geological
maps are adequately described in
geological mapping manuals and
textbooks.

These documents are readily
available from government
geological surveys, university and
college Earth Science
Departments, short courses, or
public domain sources.

Rock Solid Resources. Proven Advice.
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Geophysical Surveys-General Guidance &« RPA

* Many types of geophysical surveys are
available for use in a mineral exploration
program.

* The geoscientist must have a clear
understanding of the geophysical
characteristics of the target mineralization.

» The geoscientist should engage a qualified
geophysicist for the planning, execution and
interpretation of geophysical surveys.

-+ Each geophysical survey type will have its
| own set of Best Practices.

* Development of a comprehensive series of
geophysical Guidelines was beyond the
scope of the current undertaking.
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Geochemical Surveys-General Guidance & RPA

Selenium (Se) G-BASE

in stream sediments
Seme/kg percentile
16

Geochemical surveys have been used to search
for many mineral deposit types and in many
terrains.

Understanding the many survey options and the
target deposit type is important for choosing the
proper sample medium, spacing, preparation,
and analysis.

The geoscientist should engage a qualified
geochemist for the planning, execution and
interpretation of geochemical surveys.

Development of a comprehensive series of
geochemical Guidelines was beyond the scope of
the current undertaking.
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Mineral Exploration BP Guidelines - Examples &« RPA

Determination of the surface location of
the drill holes by chaining or by use of
hand-held GPS units may be appropriate
for exploration stage properties.

These methods may not have the
necessary level of accuracy for properties
at the discovery or deposit delineation
stages.

Establishing a network of survey control
points for properties at the discovery or
deposit delineation stages is considered
as Best Practice.

The drill hole collar locations should be
determined using survey methods and
equipment with a high degree of accuracy
and precision.

Rock Solid Resources. Proven Advice.
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Mineral Exploration BP Guidelines - Examples & RPA

» Drill hole sampling best practices
include collecting a sample of all

potentially economic mineralization.

\
| Mineralized
Interval

« Sample coverage should be
continuous across the full width of
the mineralized zone.

Wall rocks sampled
\ (Good Practice)

1
|
|
|
\
|
1
1
\
« Sampling of the adjacent wall rocks
to the mineralized zone will be of
great benefit at the Mineral
Resource estimation stage.

Wall rocks sampled
(Good Practice)
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Mineral Exploration BP Guidelines - Examples & RPA
|

* Quality Assurance and Quality Control
(QA/QC) procedures extend beyond
assays only.

The procedures include all measurement
types, such as the determination of the
bulk densities of the mineralized intervals
and wall rocks.

QA/QC procedures can also include the
processing, recording and storage of
exploration information.

Rock Solid Resources. Proven Advice. www.rpacan.com
23



Mineral Exploration BP Guidelines - Examples & RPA

Drill core and unused sample material
is often retained for future reference
purposes.

In some jurisdictions, the ultimate
disposition of these materials is not
specified.

In other jurisdictions the ultimate
disposition of these materials is
governed by local mining statutes.

Consideration of potential future needs
(such as metallurgical, geotechnical, or
environmental testing) is
recommended.

Rock Solid Resources.

Proven Advice.
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Mineral Exploration Reporting Formats & RPA

o
Provincial Mining

o
Exploration Guidelines
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«RPA

Closing Thoughts
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Geoscience Databases - Current
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New queny

Refine query

List of queries

RESULTS OF THE QUERY

view oninteractive map
KML download

Metallic deposits

Chemical element : Or/Gold

Name of ore body : Zone Galinée
Stage : Indice travaillé/Worked deposit

[Metailic deposit

1 of 1

NTS map-cheet number
Name of mineralized zone
Mame of ore body :

Cogite number

© Worked deposit

Stage

Township/seigneury :
Rank number

Lot number :

Zone

Easting
Morthing

Eomment - morphology

32712

Zane Galinge
Zone Galinde.
37F/17-1002

Calines

18
303456

¢ s4ea7El
Year discovery
: LaZone Galinée a été tracée par sondage sur une longusur de 600 m et jsqua une profandeur verticale allant de 250 3 350 m. En considérant ure

1986

paiseur de mort tersin de [oidie de 50 m,_ ks zone & done une eontinuilé verticals da 200 & 500 m Lépaisseur de |a 7one mindraliste ast variable st
peut attzindre une vingtaine de métres; son attiude cst NOS/90%,

LoLe ge (GAL-86-1, GM 44157 localise & corps mingéralise silue dans le canton de Gelinge.

of

Comment - discovery

Comment - lithology

La zone Galinéa a été décauvarte par le sandage GAL-E&-1 (EM 44127) en 1986, Ce sandege visait des snomalies combinées Mag-EMH essoclées & une
Tarte anomalie INPUT isslé:,

La plus grande parl de la minéralisation oelimitée & ce jour dans la zone Gelinée est e f fer cigaillée & BN iy
On note ocvemam dnlu mmc aunifére Epigénétique disséminée dens diverses lhyulnea ahucl:a. dunllu thyalites chioritisées et les rhyolites
des de velnule d & quartz: des rhyolites Psroo IIwmlemdeueHua

fue Mélal [urlunuil r.hfcml: et alléré des roches vl i ala e cisaill eld [a rene mi lesr
problématiqua. La terma da rhyalite a aoéappnqué par défaut pour dé'algmrun trés hétérogéne de roches

et alténdes. Les for fant partie d'un Groupe de Taibi consistant en
sédiments clastiques turbi I dos grées, des sil des shales. On nete sussi d'occasionnclics coulées basaltiques
maseives et des niveaux :Ie wf nannédm é felslme I.eTmeeten contact de fallle avec Iea wolcanites ou Groupe de Wabassze, keequelles
consislent surloul de b aver el des s, Les thyolites mingralisées sont forlement

déformées et en contact a la fols avec e sadi du Taibl et les Wabassae: leur & 'un ou l'autre de ces dewx ensembles
est incertaine, mais il & mmgqeré (G8 47301) quiil seit plus loginue de Ie; eonsidérer camme apparanant au Wabasses en raisan de leur nature

de trois mm de rhyolites disinctes, aucune des trois ne
présentant de Hmlamzéns\nec Jes Rhyolltes de Watsen Lake. Ces dmnema mll héte du camp ml||erd=
Matagami. Dans la Zone Gelinge, on dun parphyre fel ique. Il avail i éié
Imtrission sait etquelie p mlsllnuepulsmamml (GM 47988) alllabasedaaaalunalureen
Hemmumes quielle e g les mynlrles et quelle ne présente B

\u minéralisation.
lisation carfient de? % & B % de disséminations de pysle ot localement dor visile dans des formetions de fer, des hyaliles altérées el des

. vclnulw\‘lc:uunnz casbonate de fer. On noate de faibles races de e galéne, de sphalérite ot darsénopyrite.

| donné bes lenews suivanies | GAL-BE-1 (GM 44127) 'Iﬂsgc’lhurl'li'l o/l Ag sur 2.96 m, GAL-BE-18 (GM 47988) : 4,54 9/l Au sur

i Les
£.16 m. GALE4-20 (GM 479E8) : 293 g/t Au et 216 g/t Ag sur 13.59 m. GAL-83.31 (GM 48653) - 5.40 gt Au sur 21.7 mc 30 gt Au sur 1.4 m; 2.8 it Au

el Am

« Canada is one of the
countries that collects and
maintains publicly
available geoscience
data. Current databases
do not provide for digital
information.
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Geoscience Databases - Current & RPA

- DR . : * Up until 2013 5.4M meters drilled (4.9M meters of
—t S ~ COLE 5 s Z0nel 7).
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Geoscience Databases - Current &« RPA

* BCGS

— On going implementation. They currently have the ARIS system to upload,
store and download digital assessment files (other than pdf’s)

— Developments will include more metadata and a drill hole database.

— Discussions on going for possible legislative changes to include specific
requirements for the submission of digital data in the Mining Act.

* NWT
— The NWT have mitiated a process to implement a standard modeled on

EADDEF. Inmitiative has been placed on stand-by or at least slowed down in
response to other commitments.

* Quebec

— The MERN has launched an nitiative that 1s modelled on the EADDF v1.0
and will include loader to bring results in the government database. The
objective 1s to eliminate the current process which requires private contactors
to manually capture and compile assessment results.

* Ontario

— Definitely some interest in this but the launch of MLAS in 2018 has consumed
much energy. We expect that 2019 will see some development on this front. @

Rock Solid Resources. Proven Advice. www.rpacan.com
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Geoscience Databases — Enhancing the Benefits gRPA

Digital
Compilations

@ Machine
Learning-
Image courtesy of

Antoine Caté, SRK Prospectivity
Consulting Maps

Image court
NWT Geological

Survey
0 10 20 30 40 km
L Se— —

» The benefits of the geoscience databases to
the citizens of Canada can be enhanced by
taking the next steps to capture digital data.

* Digital data formats will improve the success
rate of mineral exploration programs.

Figure 10-1

* The Mineral Exploration BP Guidelines

Estrades Project
Northwestern Québec, Canada

o et contribute to this goal.
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«RPA

Questions & Discussion
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