Mineral Reserves
Reporting

A retrospective look at where we’ve been, where we
are today, and ethics in reserves reporting
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Outline

* Resources & Reserves Reporting

e Historical templates & guides: The evolving paradigms and why we should
care.

e SEC Industry Guide 7 Update

* General Reporting
 Requirements for Competent Persons
e The Liability Paradigm
e Ethicsin reporting



Presenter’s Notes

e This presentation presents the views of Brian Groff, and is not a
presentation of/by the SME.

* The views herein represent an interpretation of the evolution of
mineral reserves reporting, and the current CRIRSCO family of codes

* Insomuch as is possible, all statements herein are supported in the
factual records

 Other Competent Persons may have differing views, especially those
from other industries or other reporting jurisdictions than one’s own.

MY OWN PARADIGM ON RESOURCE AND RESERVES HAS CHANGED OVER THE
PAST SEVERAL YEARS, AND ESPECIALLY OVER THE PAST YEAR!!
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As Engineers, we are taught that any answer we provide
must be correct, and that all material assumptions must
be stated with transparency.

As Competent/Qualified Persons, we cannot classify
mineral reserves with assumptions or conditions in
place that leave doubt about the ability to extract the
resource under consideration. Our job is to establish
certainty.

Reserves, by definition, require the highest level of
confidence in reporting. However, there is uncertainty
in any estimate. They are all wrong, either too high or
too low. The greater the amount of time involved in the
estimated mine life, the greater the amount of
uncertainty.
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. USGS Clrcular 831 PrlnC|pIes of 3 Resou rce/ Reserve
“aiiiat Classification for Minerals

e Published in 1980, Replaced USGS Bulletin 1450-A (1976)
SHEESED o Emphasized reporting of both geologic and economic factors.

-------
------------

i e USGS Circular 891: Coal Resource Classification System of
i the USGS
e Published in 1983, Replaced USGS Bulletin 1450-B (1976)

e Bulletin 1450-B contained depth and thickness requirements for coal
classification.

e Basis for the familiar J4-mile, %-mile, and 3-mile ranges from
Sy drillholes for classification into measured, indicated, and
inferred categories.
* Hypothetical and speculative categories exist beyond 3-miles.
* Hierarchy of Coal Resources and Reserves

Resource/Reserve Classification



Principles of a Resource/Reserve Classification
for Minerals

Through the years, geologists, mining engineers, and others operating in the
minerals field have used various terms to describe and classify mineral resources,...
Some of these terms have gained wide use and acceptance, although they are not
always used with precisely the same meaning.

Staff members of the U.S. Bureau of Mines and the U.S. Geological Survey
collect information about the quantity and quality of all mineral resources, but

from different perspectives and with different purposes. ‘)

Source: U.S. Bureau of Mines and the U.S. Geological Survey, USGS Circular 831, 1980, p. 1 m
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Sample Site Spacing

PRB Coal USGS/USBM Mining Industry
example Circ. 891, etc. SME, SEC, etc.
Measured/ 0.25 mile 0.125 mile
Irlgii)cbaatgg/ 0.75 mile 0.5 mile
Iggesggije/ 3.0 miles Too speculative
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1976 Classification (1450-A
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1980 Classification (Circ. 831

RESOURCES OF (commodity name)
[A part of reserves or any resource category may be restricted from extraction by laws or regulations (see text)]

AREA: (mine, district, field, State, etc.) UNITS: {tons, barrels, ounces, etc.)

IDENTIFIED RESQURCES UNDISCOVERED RESOURCES
Cumulative | =——— i ——
Production Demonstrated ! Probability Range
—1 { Inferred {or)
Measured Indicated Hypothetical Speculative
ECONOMIC Reserves Inferred Reserves
! = +
| | Inferred
| MARGIMALLY | DL
! ECONOMIC | Marginal Reserves Marginal Reserves
i De Inferred
! SUB- monstrated Subeconomic
| ECONOMIC Subeconomic Resources Resources
|
l | _ o R
Other . ) .
Occurrences Includes nonconventional and low-grade materials
Author: Date:
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(1981) Form S-18 and (1992) Securities Act Industry Guide 7

Guide 7.
(a) Definitions. The following definitions apply to registrants engaged or to be engaged in significant mining operations:

(1) Reserve. That part of a mineral deposit which could be economically and legally extracted or produced at the time of the
reserve determination.

Note: Reserves are customarily stated in terms of “ore” when dealing with metalliferous minerals; when other materials such
as coal, oil, shale, tar, sands, limestone, etc. are involved, an appropriate term such as “recoverable coal” may be substituted.

(2) Proven (Measured) Reserves. Reserves for which (a) quantity is computed from dimensions revealed in outcrops, trenches,
workings or drill holes; grade and/or quality are computed from the results of detailed sampling and (b) the sites for inspection,
sampling and measurement are spaced so closely and the geologic character is so well defined that size, shape, depth and
mineral content of reserves are well-established.

(3) Probable (Indicated) Reserves. Reserves for which quantity and grade and/or quality are computed form information similar to
that used for proven (measure) reserves, but the sites for inspection, sampling, and measurement are farther apart or are
otherwise less adequately spaced. The degree of assurance, although lower than that for proven (measured) reserves, is high
enough to assume continuity between points of observation.

(4) (i) Exploration State — includes all issuers engaged in the search for mineral deposits (reserves) which are not in either the
development or production stage.

(11) Development Stage — includes all issuers engaged in the preparation of an established commercially minable deposit
(reserves) for its extraction which are not in the production stage.

(iii) Production Stage — includes all issuers engaged in the exploitation of a mineral deposit (reserve).

ENGINEERING & CONSULTING



1980 Classification: Translated to |G7

RESOURCES OF (commodity name)
[A part of reserves or any resource category may be restricted from extraction by laws or regulations (see text)]

AREA: (mine, district, field, State, etc.) UNITS: {tons, barrels, ounces, etc.)

I IDENTIFIED RESOURCES UNDISCOVERED RESCURCES
Cumulative ——
Production | PROVEN / PROBABLE Probability Range
Inferred {or)
E— Measured Indicated Hypothetical Speculative
ECONOMIC Reserves Inferred Reserves
| — +
i !
| MARGINALLY | _ Inferred
1 ECDNDMIC Marg!nal Mﬂrglnal Reserves
: Inferred —|_
Cannot report I Demonstrated yterred
Resources! | ECONOMIC Subeconomic Resources Resources
|
l | i} B e
Other . ) .
Occurrences Includes nonconventional and low-grade materials

Author: Date:
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SEC Reserve Chart
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Extraction is unprofitable
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for disclosure purposes
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Source: David Abbott, Jr., CPG — Consulting Geologist LLC
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Today: CRIRSCO Classification

EXPLORATION
RESULTS
MINERAL MINERAL
RESOURCES RESERVES
Increasing level Inferred
of geoscientific | i, Same as
knowledge and"| JORC code
confidence | Indicated Probable 1989
Measured Proven
Consideration of mining, processing, metallurgical,
economic, marketing, legal, environmental, infrastructure,
social,and governmental factors
- (the “Modifying Factors”) i

In existence since early 1991 when Working Party #79 of the SME Planning Committee delivered its report to
the SME Board of Directors. Ref. Mining Engineering magazine, April 1991.




Today: CRIRSCO Classification

e Resources, Reserves, and Exploration Results may be reported.

* Resources may or may not be reported inclusive of Reserves. Check reporting
requirements in your jurisdiction.

e Resources

e “..a Mineral Resource is of all mineralization drilled or sampled,
regardless of cut-off grade, likely mining dimensions, location, or continuity; rather it
is a realistic estimate of mineralization which, under assumed and justifiable
technical and economic conditions, might become economically extractable.” (SME
Guide 2017)

e Reserves

 “Mineral Reserves are those ﬁortions of Mineral Resources that result in an estimated
tonnage and grade that, in the opinion of the Competent Person making the
estimates, can be the basis of an economically viable project after taking account of
all relevant ” (SME Guide 2017)
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Today: SME “Table 2”

Capital Cost Category

Scoping Study

Prefeasibility Study

Feasibility Study

Basis of Estimate to include the following areas:
Civil/structural, architectural, piping/HVAC,
electrical, instrumentation, construction labor,
construction labor productivity, material
volumes/amounts, material/equipment, pricing,
infrastructure

Order-of-magnitude, based on
historic data or factoring.
Engineering <5% complete.

Estimated from historic factors
or percentages and vendor
guotes based on material
volumes. Engineering at 5 to
15% complete.

Detailed from engineering at
15% to 25% complete,
estimated material take-off
guantities, and multiple
vendor quotations.

Contractors

Included in unit cost or as a
percentage of total cost.

Percentage of direct cost by
area for contractors; historic
for subcontractors.

Written quotes from
contractor and subcontractors.

Engineering, procurement, and construction
management (EPCM)

Percentage of estimated
construction cost.

Percentage of detailed
construction cost.

Engineered estimate derived
from first principles.

Pricing

FOB mine site, including taxes
and duties.

FOB mine site, including taxes
and duties.

FOB mine site, including taxes
and duties.

Owner’s costs

Historic estimate.

Estimate from experience,
factored from similar project.

Estimate prepared from
detailed zero-based budget.

Environmental compliance

Factored from historic estimate.

Estimate from experience,
factored from similar project.

Estimate prepared from
detailed zero-based budget for
design engineering and
specific permit requirements.
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Capital Cost Category

Scoping Study

Prefeasibility Study

Feasibility Study

Escalation

Not considered.

Based on Company’s current
budget percentage.

Based on cost area with risk.

Accuracy Range

+50%.

+ 25%.

+ 15%.

Contingency Range (allowance for items not
specified in scope that will be needed)

+25%.

+ 15%.

+ 10% (actual to be
determined based on risk
analysis).

Operating Cost Category

Scoping Study

Prefeasibility Study

Feasibility Study

Basis

Order-of- magnitude estimate.

Quantified estimates with
some factoring.

Describes the basis of the
estimate; detailed from zero-
based budget; minimal
factoring.

Operating quantities

General.

Specific estimates with some
factoring.

Detailed estimates.

Unit costs

Based on historic data for
factoring.

Estimates for labor, power, and
consumables, some factoring.

Letter quotes from vendors;
minimal factoring

Operating Cost Category

Scoping Study

Prefeasibility Study

Feasibility Study

Accuracy Range

+ 35%.

+ 25%.

+ 15%.

Contingency Range (allowance for items not
specified in scope that will be needed)

+ 25%.

+ 15%.

+ 10% (actual to be
determined based on risk
analysis).

Source: 2017 SME Guide
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Where to find the SME Guide 2017
Update

http://www.smenet.org/

- O *
* Home - Mining Metallurgy - %~ 4
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SHOPPING CART | STORE | FULL CALENDAR | CONTACT US

Society for /
Mining, Metallurgy
& Exploration = a

Search by Keyword or ltem

About SME Membership Events & Professional Development Students Publications & Resources

Overview For Educators Resources Publications
eNews Newsletter Mining Engineering Magazine
Store SME Campus Engineering and Technology History Tunneling & Underground Construction
Wiki Magazine
SME Bookstore Catalog
Latest Industry Headlines Minerals & Metallurgical Processing
SME eBooks Journal

Minerals Marketplace

Orders Outside of North America _ e .
NMA CORESafety Transactions of SME: Peer-Reviewed

suBM’ ' 4 Technical Papers
| OneMine

Advertisin
3 Photo Contest
r Authors & Reviewers
Podcasts
How to Submit a Paper
SME Guide for Reporting
Challenge Your Pee T e P

SME Valuation Standards SVIEw Technical Fapers -

o = eview ch P; G - nsac ons
Think you have what it takes? Stewart R. Wallace Memorial Library T EEbE T = E IR
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ol IF o L ; Technical Briefings Online User Guides
Challenge. From technical question
. o ’ - 4 i webinars ScholarOne Login
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sMore SME Style Guide:
v
https://www.smenet.org/Publications-Resources >
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SEC Industry Guide 7
Update
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A committee of the Council of Mining and Metallurgical Institutions (CMMI) was
established in 1994

e Australia, Canada, South Africa, United Kingdom, United States

 The purpose was to create a set of for the
of Exploration Results, Mineral Resources and Mineral Reserves,
modeled on the existing JORC Code (Australia).
e Provisional Agreement was reached in 1997 (the Denver Accord)

e Geneva, 1999, an agreement was reached to incorporate the CMMI definitions into the
International Framework Classification for Reserves and Resources (UNFC), developed by the
United Nations Economic Commission for Europe.

e Cairns, 2002, the Committee for Mineral Reserves International Reporting
Standards (CRIRSCO) was established.

e The first CRIRSCO template was published in 2003

 New Standard Definitions were added in 2012, and the current template is the November
2013 version.



US Securities and Exchange Commission

e Industry Guide 7 (IG7) written in 1981 and is the core SEC disclosure rule
governing U.S. entities with mineral properties.

* While the international community was standardizing definitions, IG7 was becoming
increasingly outdated and out-of-sync with the rest of the world.

e SME met with SEC in April of 2003 in an attempt to change 1G7.

e In 2004, the SME formed the SEC Reserves Working Group / SME Resources and
g(e)geSrves Committee. Recommendations were submitted to the SEC in April

e The SEC had no comment.
e SME continued onward and wrote the 2007 SME Guide.

e Presidential Executive Order 13579 was issued on July 14, 2011.

* Retrospective Analysis of Existing Rules

* All independent agencies were given 120 days to release a plan to the public for prioritizing
its review of regulatory policies.



US Securities and Exchange Commission

e On September 12, 2011, the SEC solicits comments from the public to assist the
glécliiw)developing its plan. Comments would be due by October 6, 2011. (File S7-
e SME responds with another request to update IG7
* https://www.sec.gov/comments/s7-36-11/s73611-45.pdf

* |n December, 2011, representatives from industry meet with SEC members
to discuss amending 1G7.

e AMEC, Newmont, Pincock Allen and Holt, JT Boyd, SME

* Hey, we’ve been working with the SEC for eight years already, you have a Presidential
%%c(ugive Order, amend IG7 or a formal legal petition will be filed under Rules of Practice
a).

* In October, 2012, the SME filed a formal legal petition under Rule 192(a) of the
Rules of Practice to Secretary Elizabeth Murphy of the SEC to amend |G7.

e https://www.sec.gov/rules/petitions/2012/petn4-654.pdf



https://www.sec.gov/comments/s7-36-11/s73611-45.pdf
https://www.sec.gov/rules/petitions/2012/petn4-654.pdf

US Securities and Exchange Commission

e SEC lacked the manpower to change IG7, so they turned to SME to locate an
academic fellow for a 1-year term to assist the SEC.

° In Iliebruary, 2015, Dr. Kwame Awuah-Offei was named SEC Mining Engineering Academic
Fellow.

e June, 2016, the SEC publishes its proposed rule. The rule is nearly 300 pages
long. The public is given 60 days to review it and provide comment. There were
122 questions that the SEC sought responses to.

* Federal Register, Vol. 81, No. 123
e SECFile No. S7-10-16

e Kwame’s fellowship was coming to an end, and so to giv
to review and discuss SME’s comments with the SEC, 51\
comments ahead of the deadline.

e https://www.sec.gov/comments/s7-10-16/s71016-6.pdf
e https://www.sec.gov/comments/s7-10-16/s71016-25.pdf
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https://www.sec.gov/comments/s7-10-16/s71016-6.pdf
https://www.sec.gov/comments/s7-10-16/s71016-25.pdf

US Securities and Exchange Commission

e November, 2016, Donald J. Trump becomes President Elect of the United
States.

e Policy: For every new rule, two old rules are eliminated.

e NMA meets with Piwowar (Acting Chairman), Stein, and
Bartels to discuss their comments. (Nov. 18, 2016)

e NMA has also been an advocate for the rule change.
http://www.countoncoal.org/factSheets/FactSheet-SECreportingStandards.pdf from June, 2014.

e Piwowar instructs the NMA to come up with a solution.

* NMA and SME begin working to improve reporting standards.

e Lee Terry becomes new counsel to SME Reserves Committee. Lee Terry was an
Attorney Adviser to the SEC for 4 years ('78-'82).

* Also on the SME Resources and Reserves committee is David Abbott Jr.,, who was a
Regional Geologist for the SEC for 21 years (‘75-"96).



http://www.countoncoal.org/factSheets/FactSheet-SECreportingStandards.pdf

Summary

e Industry, SME and others have advocated a change to IG7 for more than 15
years.

e The SEC June 2016 proposed S-K 1300 was NOT what was advocated for.

e NMA, SME, and industry members have worked diligently in 2017 to
propose an for the mining industry, by the mining industry.

Registrants will have the ability to optionally report Exploration Targets and Mineral
Resources. (NEW)

SME Guide is incorporated by reference only. (NEW)
Emphasis on brevity in disclosure (same as current 1G7).
Assets may be grouped by business/market segment (same as current IG7).

Technical information (e.g. summary technical reports) needed for SEC
understanding of properties and business should be submitted as Supplemental
Information, subject to Rule 83 confidentiality and FOIA. (same as current 1G7).
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Questions
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General Reporting
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Requirements for Competent Persons

e Competent Person (CP) requirement was introduced in 1999.

e Must be a Registered Member of SME or approved Recognized Professional
Organization %RPO).
 State licensed Professional Engineers are recognized (U.S. and Canada)
e Certified Professional Geologists (CPG) of AIPG are recognized

s Some-State Board Registered-Geologists

A competent person must have a minimum of five years relevant
experience the style of mineralization and type of deposit under
consideration and in the activity which that person is undertaking.

e Best to have multiple CPs with different expertise.

* Relevant experience is up to the CP to determine — must feel satisfied that they can
face their peers and demonstrate competence.

e Refer to the 2014/2017 SME Guide for complete guidance.

{ ENGINEERING & CONSULTING



Competency

SME Guide, 2017, Clause 10

“Competent Persons should be satisfied in their own minds that they
could face their peers and demonstrate competence in the commodity,
type of deposit and situation under consideration. If doubt exists, the
person should either seek opinions from appropriately experienced
colleagues or decline to act as a Competent Person.”

{ ENGINEERING & CONSULTING



Liability of Competent Persons

e In the June 2016 Proposed Rule, “the qualified person would be subject to
the liability as an expert for any untrue statement or omission of a material
fact contained in the technical report summary under Section 11 of the
Securities Act.”

e QP’s/Experts could be held individually liable, just as corporate officers or directors
can be held liable for false or misleading statements.

e Similar to certifications under the Sarbanes-Oxley Act of 2002.

* No provision for the QP to disclaim work from outside experts.

e No provision for multiple QP’s to certify in their individual areas of expertise.

e QP’s had to be individually named on SEC filings, further exposing them to liability.

 How to limit an individual’s liability in our (U.S.) highly litigious society?

{ ENGINEERING & CONSULTING



Ethics

e Reciprocity with other CRIRSCO members (i.e. RPQO’s)
e Check with the reporting code for current list of RPO’s in the particular
jurisdiction.
e Advisable to include a natural CP/QP when reporting.

e Members may be disciplined by other jurisdictions and will also, by
reciprocity, be disciplined by SME for conduct deemed to be unprofessional.

{ ENGINEERING & CONSULTING



Ethical Situations

* Pressure to increase “Proven Reserves” without full confidence in
geology and/or economics.

e Projects will either proceed or be tabled indefinitely based on the results of a
Reserve statement. Jobs may be created, or may be lost.

e Compensation to the Competent Person may/may not be contingent upon
the results of the study.

 There may be preconceived Reserve estimates that the Competent Person is
expected to “Prove.”

e Expectations will be different, depending on whether the Competent Person
is independent or internal to the company for which Reserves are being
reported.

{ ENGINEERING & CONSULTING



Ethical Situations

 Downward pressure on the cost for producing Code Compliant
reports. From the independent consultant’s perspective:

e Conflict of interest between getting the work and completing the work within
the context of current paradigmes.

 |nsufficient manpower to report mineral reserves (i.e. not enough Competent
Persons for the study)

 The changing paradigm of “Competency” (e.g. needs and budgets will be
different for industrial minerals vs. precious metals, are there really enough
people assigned to the job?).

{ ENGINEERING & CONSULTING



Ethical Situations

e Insufficient analysis of markets and economics to declare Proven

Reserves.

e Declaring completion of a Feasibility Study when the work is only at Scoping
or Prefeasibility level.
e Economic/financial modeling lacks the confidence required by Table 2 of the
SME Guide.
e Changing paradigm of “Feasibility Study”; for CP’s, and for executives.
e The increasing need for statements of Probability.



Questions
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Groff Engineering &
Consulting LLC

www.groffengineering.com

www.linkedin/in/briangroffpe

bgroff @groffengineering.com
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