
A B S T R A C T
International regulation
of the valuation process
and reporting for
mineral properties is
increasing. Australia,
Canada, and the U.S. are
the leading countries in
developing regulations.
The primary driving
forces have been
prevention of securities
frauds and improvement
of investor understand-
ing and confidence. The
starting point for
regulation has been the
definition and applica-
tion of the terms
reserves, resources, and
competent person.
Concerns about regula-
tion particularly relate to
the valuation of mineral-
ization not classified as
reserves. This paper
outlines the develop-
ment of regulation of
mineral property
valuation and then
discusses the application
of the various ap-
proaches to valuation of
mineral properties.
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egulation of the valuation process and reporting for mineral properties
has increased substantially in the past two decades in the U.S. and
internationally. This regulation of mineral property valuation methodol-

ogy began as part of the general regulation of the reporting of the geology and
reserves of mineral properties some decades ago.1 However, appraisal reports have
important special purposes in the financial operation of our society. So other forces
come into play, leading to uncertainties and complexities of jurisdiction and rules.
Mineral property appraisals may be used in a wide variety of situations. Their use
in securities reporting, including in acquisitions and mergers, is the driving force
behind much of the regulation. Other common uses are for accounting, financing of
mine development, taxation and establishment of trusts, condemnation, or solely
for an owner’s internal planning.

The leading countries in imposing regulation are the U.S., Australia, and
Canada. Each has taken a very different approach. The U.S. has the oldest formal
regulations. During the last decade or so, regulation of mineral property appraisal
in the U.S. has developed into a rather difficult, ill-conceived mix. Australia has a
generally well-thought-out, stringent code, developed by the Australasian Institute
of Mining and Metallurgy (AusIMM). In Canada, poorly defined regulations are
soon to be replaced with new regulations, and the outcome, although potentially
favorable for minerals appraisers, is still uncertain.

This paper compares the development and present status of regulation of
minerals appraisal in the U.S., Australia, and Canada. The situations in Australia
and Canada, both major mineral-producing countries, have considerable influence
in the U.S. This is due to the extremely competitive international character of the
mining industry, with a high rate of cross-border operations. A sound regulatory
environment may make it easier for a company to raise funds and flourish. In the
following sections we also address some of the quirks of the complex U.S. regula-
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tory environment and show how it may even discour-
age the use of a skilled minerals appraiser.

International Mineral Reserve and
Resource Definitions
Estimation of the quantity and grade of mineralization
present in a mineral deposit forms a critical founda-
tion in the appraisal of mineral properties in which
mineralization has been located and investigated. The
mining institutes of the world have been working
together since 1994 to develop a uniform international
standard for definitions used in reporting estimates of
mineralization. The push for a uniform standard is
designed to provide or strengthen reporting standards
in most parts of the world, enhance cross-border
understanding of the information reported, and
improve investor confidence in the mining industry.

In 1997, the international Council of Mining and
Metallurgical Institutions (CMMI) reached a provi-
sional agreement, heavily based on Australia’s usage.2

In 1998 the United Nations Economic Commission for
Europe agreed to incorporate the CMMI standard
into a UN classification. This effort has continued and
a further meeting on progress was held in the fall of
1999. In essence, this means that the CMMI reporting
definitions will be adopted worldwide. As of Septem-
ber 1999, nearly 40 countries had indicated that they
are moving towards adopting the UN classification.3

Exhibit 1 illustrates the relationships between the
following primary definitions of mineral resource and
mineral reserve. Exhibit 1 and the definitions are taken
from A Guide for Reporting Exploration Information,
Mineral Resources, and Mineral Reserves published in
1999 by The Society of Mining, Metallurgy, and
Exploration, Inc. The SME is the institute represent-
ing the U.S. in CMMI. Exhibit 1 and the definitions
are essentially identical to the 1999 version of the
JORC Code4 used in Australasia.5

According to SME, the basic 1999 definitions are as
follows:

A ‘Mineral Resource’ is a concentration or occurrence of
material of intrinsic economic interest in or on the Earth’s
crust (a Mineral Resources deposit) in such form and
quantity that there are reasonable prospects for eventual
economic extraction. The location, quantity, grade,
geological characteristics and continuity of a Mineral
Resource are known, estimated or interpreted from
specific geological evidence and knowledge. Mineral
Resources are sub-divided, in order of increasing
geological confidence, into Inferred, Indicated and

Measured categories. Portions of a deposit that do not
have reasonable prospects for eventual economic
extraction must not be included in a Mineral Resource.

A ‘Mineral Reserve’ is the economically mineable
part of a Measured or Indicated Mineral Resource. It
includes diluting materials and allowances for losses
which may occur when the material is mined. Appropri-
ate assessments, which may include feasibility studies,
have been carried out and include consideration of and
modification by realistically assumed mining, metallurgi-
cal, economic, marketing, legal, environmental, social and
governmental factors. These assessments demonstrate at
the time of reporting that extraction is reasonably
justified. Mineral Reserves are sub-divided in order of
increasing confidence into Probable Mineral Reserves
and Proved Mineral Reserves.6

The concept of the competent person is used to
assure that the estimates of resources and reserves are
conducted by persons with appropriate levels of
qualifications and experience. The following definition
is provided in the SME Guide:

A ‘Competent Person’ is a person who is a member of a
professional society for earth scientists or mineral
engineers, or has other appropriate qualifications. The
Competent Person must have a minimum of five years
experience which is relevant to the style of mineralization
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This exhibit is essentially the same as that in the 1999 JORC Code, the main 
difference being that Australasia’s JORC Code uses the term ore reserves 
rather than mineral reserves.

Exh ib i t  1
The Relationship Between the Various
Categories of Mineral Resources and
Mineral Reserves
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and type of deposit under consideration and to the activity
which that person is undertaking. If the Competent Person
is estimating, or supervising the estimation of Mineral
Resources, the relevant experience must be in the
estimation, assessment and evaluation of Mineral
Resources. If the Competent Person is estimating, or
supervising the estimation of Mineral Reserves, the
relevant experience must be in the estimation, assessment,
evaluation and economic analysis of Mineral Reserves.

Due to various factors relating to both the regula-
tory environment in the United States and the organiza-
tion of SME, the SME’s definition of competent person is
weaker than in the JORC Code or the definition of
qualified person in proposed Canadian National Instru-
ment 43-101. The SME lacks an enforcement mecha-
nism, whereas that is provided in the other two.7

Regulation Development in the U.S.
The U.S. Securities and Exchange Commission
The reporting requirements of the U.S. Securities and
Exchange Commission (SEC) are perhaps the best
known by the North American minerals appraisal
community. Soon after the SEC was formed in 1934, it
adopted Hoover’s definitions of proven reserves and
probable reserves.8 These remained in use until the
definitions were revised in March 1981, when the SEC
adopted Form S-18 for reporting by mining compa-
nies. The definitions and disclosure requirements of
Form S-18 were transferred without modification to
Industry Guide 7 by the SEC in 1992, where they may
be currently found.9

The SEC focuses on investor protection. This
results in its focus on reserves, for which it still uses its
own 1981 definitions rather than adopting CMMI
definitions. Its rules prohibit disclosure of specific
tonnages and grades of mineralization not classified as
proven and probable reserves.10 The SEC rules
similarly restrict the reporting of valuation estimates
to reserves. The SEC’s definition of a reserve is

That part of a mineral deposit which could be economi-
cally and legally extracted or produced at the time of the
reserve determination.

The SEC’s general prohibition on the quantitative
reporting of mineral resources and other exploration
results, forms a substantial barrier to the full imple-
mentation of the CMMI standards in the U.S. This
situation is in stark contrast to developments in
Australia and Canada, which are described below.

This policy of prohibition by the SEC is intended
to reduce the speculation associated with initial, in situ
estimates of resources, which are invariably greater
than the reserves, if any are delineated.11 Also there is
frequent investor misunderstanding of the mining
industry’s distinction between reserves and resources.
For example, in 1987, a group led by T. Boone Pickens
engaged in a hostile takeover battle to control
Newmont Mining Company. Among the assertions of
the Pickens-led group was that Newmont had not
adequately disclosed the value of its gold reserves.
Newmont’s custom was (and continues to be) to
disclose its reserve estimates as of December 31 each
year. However, the assertions by the Pickens-led group
resulted in a decision to disclose updated estimates.
About 10 days after Newmont’s disclosure of the
updated reserve estimate, Newmont disclosed its
resource estimates in addition to the updated reserve
estimate, along with carefully crafted disclaimers that
the economic viability of the resource estimates had
not yet been determined. The Wall Street Journal
promptly added the reserve and resource estimates
together and gave the result as Newmont’s new
reserve estimate. This is not what Newmont had
claimed at all, but reflects the nearly synonymous
usage of reserves and resources in everyday English.12

Appraisals are not commonly part of the disclo-
sure statements filed with the SEC. However, there
are times when the results of mineral property ap-
praisals have been and can be included in SEC filings.
In one case, the use of an independent appraisal value
was disclosed as an alternative to the historic cost
basis book value in calculating the dilution of the per
share value for an initial public offering (IPO). In
most IPOs, the insiders acquire their shares prior to
and for considerably less than the public offering (for
example, if the insiders purchase their shares for $1
and the public offering price is $10). When the public
shares are combined with the insider’s shares, the
average value per share is reduced. This is known as
dilution of the per share book value on completion of
the public offering. In those U.S. states having “fair,
just, and equitable” securities law standards, sales of
IPOs with too high a dilution are prohibited. Disclo-
sure of the appraised value of the exploration-stage
properties,13 in the example case, allowed a dilution
calculation demonstrating that if the appraised value,
which valued the insider shares at more than the
public offering price, were more correct than the book
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value, it was the insiders rather than the public who
would suffer the dilution in per share value.

Appraisals may also be part of the valuation of a
company involved in a tender offer. Even companies
with profitably operating mines with proven and
probable reserves commonly hold interests in proper-
ties that are more or less raw prospects. These proper-
ties can have significant value even though resources
or reserves have not yet been delineated. That value
may be sufficiently great to compel securities disclo-
sure. Appraisal methodologies are generally based on
market value estimates that can be less speculative
than otherwise derived values based on initial re-
source estimates and can therefore be considered for
disclosure purposes.14

The reality, though, is that to date the SEC
reporting regulations have prevented the public
disclosure of quantitative (but not qualitative) re-
source estimates for almost all mineral properties in
the U.S.15 The Canadian regulations are important
because a large share of the U.S. mineral properties
are held by Canadian companies. Also, the Canadian
stock exchanges have become the primary place for
North American junior companies to raise capital.

For many assignments, the appraiser will not be
provided with estimates outside the proven and
probable reserves because those estimates have not
been publicly released. In such situations, the com-
pany management is usually also unwilling to provide
the appraiser with their raw drilling data used in
making those estimates, since that usually has not
been publicly released. In most cases, this is because
the appraisal report is written for submittal outside of
the company, and it is sometimes ordered by a party
with an outside or minority interest.

Most assignments received by U.S. minerals
appraisers are for the appraisal of mineral properties
still only at the exploration or prospect stage, possibly
having some mineral resources delineated. In such
cases, the effects of the regulations leave the appraiser
attempting to determine deposit parameters from
public domain information and an interpretation of
the geology from visual inspection.16 The value of the
unreported resources can be many millions of dollars.
Even if the assignment is for the appraisal of an
operating mine with a defined reserve base, much of
the value of the property is often outside of the
reserve base. It can be attached to the expectation that
the management will be able to continue an organized
approach to upgrading a portion of its resource base

to reserves in a timely manner as needed, and to the
probability of defining additional resources on the
property.17 Whether one attempts to use sales analysis
or an income approach to determine the value, it is
difficult to develop a fair value for delineated mineral-
ization without knowing the basic information about
its quantity and quality. Appraisers could find them-
selves being questioned by a lawyer about the use of
speculation, particularly if this speculation involves
the assignment of future income potential to an
undefined resource.

Resolution of this dilemma will differ in each case.
The minerals appraiser who is not provided with
exploration data beyond that delineating proven and
probable reserves can state this in the report and
indicate its resulting impact on the appraisal. A
considerable percentage of U.S. minerals appraisers
have internalized the SEC’s notion expressed in its
Industry Guide 7, that value should only be assigned
to reserves. This attitude, though, does not match with
the facts of the marketplace, which show that the
value of resources and exploration potential often
reach many tens of millions of dollars.18

The Savings and Loan Crisis and the
Development of USPAP and State Licensing
In the late 1970s, the U.S. savings and loan industry
and some banks began to collapse under the weight of
loans gone bad. The crisis reached its peak in the mid-
1980s. The resulting workouts required more than
$100 billion in federal bailout funds. The Resolution
Trust Corporation was formed with a primary function
of liquidating enormous quantities of foreclosed real
estate.

Some of the blame for this stunning collapse of a
large portion of the U.S. lending industry was placed
on overvalued real estate and business appraisals. This
led to the federal government seeking more control of
appraisers and appraisal standards than self-regulation
by appraisers. Congress authorized The Appraisal
Foundation to serve as the “Source of Appraisal
Standards and Appraiser Qualifications.” In 1986–
1987, it developed its original Uniform Standards of
Professional Appraisal Practice (USPAP).

In 1989, The Appraisal Foundation formed the
Appraisal Standards Board to continue the develop-
ment and amendment of USPAP. Since then, each
year the Board has amended the document. The 2000
edition is 191 pages long and contains standards for
appraisal of real property, personal property, and
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businesses, as well as standards for appraisers provid-
ing consulting services about real property and real
estate.

The major appraisal institutes of the U.S. require
their members to abide by USPAP. As yet, the Ameri-
can Institute of Minerals Appraisers (AIMA), which
certifies minerals appraisers, has not made USPAP a
requirement for its members, although it does recom-
mend its use. All federally chartered financial institu-
tions and federal agencies use USPAP as their mini-
mum appraisal standard. In 1989, the federal Financial
Institutions Reform, Recovery, and Enforcement Act
(FIRREA) was signed into law. This requires states to
set appraisal standards and to set standards for
licensing and certification. All states then adopted
USPAP for their standards.

Minerals are an integral part of real estate, and
mineral rights are real property under U.S. law. There-
fore, the appraisal of mineral deposits falls under
Standards 1 and 2 of USPAP, the real property ap-
praisal standards. However, if one is appraising a mine
as a business, the standards for appraisal of a business,
Standards 9 and 10, may be more appropriate.

The small percentage of minerals appraisers who
abide by USPAP generally find that it forms a benefi-
cial framework for their reports. However, many
minerals appraisers will argue that they do not need to
apply the USPAP standards to their work, and to a
large extent they will still be correct. Only occasionally
are minerals appraisers contracted for appraisals for
use in loan applications to federally or state-chartered
lending institutions. However, they are often for
submittal to federal agencies, such as the National
Park Service, Forest Service, Bureau of Land Manage-
ment, or the Internal Revenue Service, in which case
they should abide by USPAP. Appraisals for submittal
to state agencies should also abide by USPAP.

FIRREA, in amendments since approximately
1992, has exempted the appraisal of mineral rights in
limited circumstances from its control for federally
related transactions. The exemption is where the
mineral rights are “severable from the land when the
transaction does not involve the associated parcel or
tract of land.”19 As at any time with law, there are
issues with definitions that would be best interpreted
by a lawyer. However, the exemption of the appraisal
of mineral rights may not necessarily exempt the
appraisal of a mineral deposit, even if the mineral
estate is clearly severed from the surface estate. For
example, the Supreme Court of Colorado, the home

state of the authors, has a long history of giving the
ownership of minerals a higher priority than the
ownership of mineral rights.20

Few minerals appraisers are state-licensed. Most
find it necessary to work across a large number of
states, making state licensing an impractical concept.
In Colorado, the appraisal of mineral rights (not
minerals) is specifically excluded from the jurisdiction
of the state’s Board of Real Estate Appraisers.
However, such exclusions of jurisdiction are a state-
by-state matter, and our understanding is that most
states do not have such exclusions. The American
Institute of Professional Geologists deserves a good
portion of the credit for lobbying for those exclusions
that do exist. Some states mandate state licensing for
all real estate appraisals, while others only mandate it
for federally related transactions.21

To become state-licensed at a level that would
legally allow a minerals appraiser to appraise a
mineral property under the jurisdiction of a state real
estate appraisal board would now be an almost
impossible task for a minerals appraiser coming from
a minerals industry background. It requires being a
Certified General Appraiser, the highest level of state
licensing. A handful of geologists and mining engi-
neers (probably less than 10), became licensed as
Certified General Appraisers when the licensing laws
were first introduced, at which time the requirements
were less onerous and apparently applied somewhat
more generously. To become a Certified General
Appraiser requires 180 hours of approved appraisal
courses, 3,000 hours of demonstrated real property
appraisal experience gained over at least 21⁄2 years,
and passing the Certified General exam. The 3,000
hours of experience must abide by USPAP, and
generally at least 1,500 hours should be on non-
residential appraisal. To demonstrate the 3,000 hours
of experience, and to show that it was gained legally,
the minerals appraiser will probably need to perform
much if not all of it, under the supervision of a Certi-
fied General Appraiser, who will cosign the appraisal
reports. Without moving into another field of ap-
praisal, such as appraisal of commercial buildings or
agricultural properties, this will be nearly impossible
for a minerals industry professional to accomplish. We
have received some suggestions that in a few states,
with some luck and the help of a lawyer, it may be
possible for a minerals appraiser to have his 3,000
hours of appraisal experience approved without any of
it being under a Certified General Appraiser.
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Even if one were to achieve the Certified General
Appraiser status in one state, the reality is that each
minerals appraiser generally conducts appraisal work
in a large number of states. The niche of minerals
appraisal is so small that the number of mineral
property appraisal projects that minerals appraisers
can obtain in their home state is generally too low to
provide a living. Reciprocity between state appraisal
boards is generally not occurring. Therefore, Certified
General Appraisers need to go through the arduous,
time-consuming exercise of applying for a Temporary
Practice Permit for each assignment in each state in
which they work. To be fully legal in a few states, such
as California, they also need to register temporarily, if
allowed, or be fully licensed with the state board of
geology or state board of engineering.

In reality, it is rare that minerals appraisers are
taken to task for violating the state regulations for
being viewed as doing real estate appraisals without
the pertinent state real estate appraiser’s license.
However, it does happen, and penalties can be im-
posed. In one case, a minerals appraiser advised us
that he was severely reprimanded and fined. In such
cases the argument will center on whether conducting
an appraisal of the mineral estate or mineral rights is
considered to be conducting real estate appraisal.
Technically, the settlement of the specific case may
depend on whether the mineral estate has been
severed from the surface estate or whether one is
appraising mineral rights rather than the physical
minerals estate. Doing the minerals appraisal as a real
estate appraiser under state licensing theoretically
requires abiding by USPAP. The cautious strategy for
the minerals appraiser would be to always take the
costly approach of contracting a real estate appraiser
with the appropriate license (Certified General
Appraiser) for the state of the assignment to sign the
minerals appraisal report, as one minerals appraisal
firm always does. It would also be wise to always abide
by USPAP, particularly if the surface estate is part of
the package being appraised.22

Acceptance and expectation of the use of USPAP
in minerals appraisals has been growing rapidly.
USPAP’s emphasis is on full disclosure, which includes
all information that has been considered, actions that
may have influenced, and any ground rules used in the
conduct of the appraisal. Ethics and competency
provisions are included up front.

Appraisal Methodologies Under USPAP
USPAP Standards 1 and 2 are founded on the three
universally accepted approaches to appraisal: cost,
income, and sales comparison. The following com-
ments address specifics that could be of issue for a
minerals appraiser. We do not attempt to address all
methods of analysis available within each approach.

NPV or DCF Methods (Income Approach). Most miner-
als appraisers rely heavily, or exclusively, on the
development of a net present value (NPV) as the
value determined for their appraisals of properties
with reserves or resources. We do not attempt to
defend or advocate for this approach to value here but
rather merely to review the current circumstances.

Standards 1 and 2 of USPAP do not discourage
the use of net present value as an appraisal method.
USPAP calls it discounted cash flow (DCF) analysis.
This method is lumped in with other income capitali-
zation approaches to value. However, for a complete
appraisal under USPAP, one must consider all three of
the universally accepted approaches to appraisal: cost,
income, and sales comparison. Needless to say, a
heavy emphasis is placed on the latter. After consider-
ation, the appraiser can exclude an approach by
stating why it is inapplicable.23 DCF analysis is ac-
cepted with a lot of caution, as is any income ap-
proach. USPAP views it as a method that could be
open to considerable misuse or abuse.24 And we must
agree. Therefore, USPAP places considerable empha-
sis on the use of realistic cash flow projections and the
determination of a representative discount rate. It
warns that, “market-value DCF analyses should be
supported by market-derived data, and the assump-
tions should be both market- and property-specific.”
That is, commonly used discount rates, such as those
derived from using the capital asset pricing model
(CAPM) or the weighted average cost of capital
(WACC), should if possible be supported or replaced
by those derived from sales analysis. It also recom-
mends that DCF analysis “is best applied in develop-
ing value opinions in the context of one or more other
approaches.”25

As part of the income approach for a complete
appraisal, the appraiser must “analyze such compa-
rable rental data as are available to estimate the
market rental of the property.”26 This implies that the
appraiser must abstract an appropriate royalty rate
and associated discount rate (or capitalization rate)
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from the market and use these as a basis for valuation
of the mineral estate as if leased fee, even if the
property is owner-operated. A representative set of
royalty data can be very difficult to develop for many
mineral commodities, and it will require use of data
from commodity groupings. However, for appraisals
related to federal agencies, such as in eminent domain
or takings situations, it would be wise for the minerals
appraiser to estimate value from three perspectives:
lessor (royalty holder), operator, and owner-operator.

Interpretation of subjective terms in USPAP, such
as the requirement for an income projection to be
based on “reasonably clear and appropriate evi-
dence,” could cause difficulty if the income approach
is used to value a mineral property that has not
reached the feasibility study stage.

In appraising most kinds of undeveloped minerals
properties, it is common practice for minerals apprais-
ers to model the development costs of a possible mine
on the property, then calculate the NPV of the cash
flows or royalties that would be generated. We reduce
the NPV to a realistic value by modeling the start of
the project in the future—say, 10 or 20 years hence—
and applying a probability factor of occurrence or a
high (risk-adjusted) discount rate.27 We use a similar
NPV methodology for appraising undeveloped
reserves and resources associated with operating
mines. A strict interpretation of USPAP could prevent
such hypothetical modeling for the income approach.

Cost Approach. For a complete appraisal, the cost
approach must be considered. But the cost approach is
generally rejected outright by minerals appraisers as
not being applicable to mineral deposits. Some, such
as Paschall, use it only for valuing the plant and
equipment on the property.28 The concept of estimat-
ing replacement cost for a unique mineral deposit or
for improvements, such as a mill built at the site of
such a deposit, is generally ridiculed. The authors have
expressed that view in the past. Mineral properties are
valuable for their minerals, which are the inventory
for their plants; they are not valuable for their plants.29

We cannot create an identical mineral deposit near a
plant at any cost. In fact, the only value of the plant at
a depleted mineral deposit comes from salvage and
scrap. Evans of the Bureau of Land Management
states, “A final, and almost always inappropriate
approach, is the cost approach to value.”30

Instead of replacement cost, some minerals
appraisers use a total of exploration and development

expenditures on the property as the basis of their cost
approach. But, the money put into acquiring the
moose pasture and then exploring it over 15 years is a
very poor indicator of today’s value of the resource. It
does not at all take into account the value derived or
lost through undertaking that risk. As the Toronto
Stock Exchange/Ontario Securities Commission (TSE/
OSC) Mining Standards Task Force put it bluntly in its
Interim Report, “There are methods (of valuation),
such as valuing at cost, that are inappropriate. These
should be identified and prohibited.”31

However, the cost approach does not necessarily
rely on replacement cost, nor on expenditures. Its
foundation is the estimation of the contributory value
of each component of the property being appraised.

Appraisers of rural real estate in the U.S. face
similar issues to minerals appraisers when appraising
farm and other land, water, and timber. The American
Society of Farm Managers and Rural Appraisers
(ASFMRA) teaches in its courses a method for
deriving from sales analysis the contributory value to
the subject property of various land classes and the
improvements.32 The methodology is based on sales
analysis but does not require the use of so-called
comparable sales. In theory, analysis of mineral
property sales data should provide similar contribu-
tory values for categories of mineralization. However,
the SEC’s restriction limiting the reporting of quanti-
tative data to reserves makes it difficult to obtain
adequate data on the categories of mineralization at
the subject property, let alone at other properties that
have been sold.33

Sales Comparison Approach. This approach presents
many severe problems in application for the minerals
appraiser when working with all but a few types of
mineral properties.34 As Grant says, “There is far
more comment on the limitations of the comparable
sales method than its merits.”35 We will first present a
substantial overview of many of the problems, but we
do not reject the approach. Some suggestions about its
application are then provided.

The sales comparison approach generally depends
on three basic assumptions. The first is that there are
reasonably comparable properties; the second is that a
ready market exists for these properties; and the third
is that there are sales of those properties at fair
market value. In the case of the residential real estate
and general office space markets in cities, these
requirements are easily met. Such transactions form
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the bulk of appraisal business and result in the bias
towards the comparable sales method of valuation.
However, in cases of smaller residential markets (for
example, unique vacation homes) or specialized
industrial plants, determining a comparable sales
value is more difficult. The appraiser must start
making more assumptions and adjustments in arriving
at a valuation. These assumptions and adjustments
introduce uncertainty into the process, and uncer-
tainty can be called “speculation” by those objecting
to any one of the assumptions and adjustments.

In the case of mineral properties for most mineral
commodities, we are typically working with a severe
shortage of sales data and rarely have sales that can be
called comparable. A significant amount of judgment
or assumption on the part of the minerals appraiser is
necessary in doing analysis for the sales comparison
approach. Therefore, the accusation of “speculation”
can be made against the assumptions introduced by
the appraiser undertaking this approach, just as it is
often made against the income forecasts introduced by
the minerals appraiser in the NPV or DCF methods of
the income approach.

Some appraisers believe that the comparable sales
approach may work reasonably well for some mineral
properties, for example, gold properties. There has
been a lot of activity in trading gold properties in
recent years, so we can arguably find at least one
comparable sale for a gold property that has some
semblance of similarity of geological and geographical
characteristics. For a reasonable statistical basis, we
should have at least four. However, one of the authors,
D. Abbott, and his colleague H. Sandri conducted a
survey of mineral property appraisers in early 1998 to
determine their preferred method(s) of appraisal.
Seventy-one appraisers, companies, and banks were
contacted and asked about their use of some form of
cash flow, comparable sales, or other methodology for
valuing mining properties. Sixty-three used some form
of cash flow analysis as their primary method, al-
though in most cases comparable sales or another
method was used as a validation check. Of the six
firms that used comparable sales as their primary
validation method, all backed up the comparable sales
with a cash flow analysis. These six included three
firms that regularly bought and sold properties or kept
detailed databases of all property transactions and one
firm primarily involved in USPAP valuations (and
thus employing USPAP’s bias towards comparable
sales). The most frequent “other” method employed

was some variation of “value of resource ounces in
ground” calculation.36 Almost all respondents agreed
that the more information and the more methods used
as a cross check, the more comfortable they were with
the estimates. And it must be kept in mind that in
almost all cases the properties being considered were
gold properties, which underwent a high rate of sales
relative to other types of mineral properties during the
1990s.

For appraisal of industrial minerals properties,
comparable sales are in short supply. For example, in
the appraisal of a hard rock iron-titanium property in
Wyoming, the closest thing to a comparable sale in
recent years may be the trade of an ilmenite-rutile
beach sand deposit in Australia or Africa five years
ago. Finding the trade in the first place can take
intense research. But data from that trade will not get
us in the correct ballpark. It may not even put us in
the correct city, even if we are good at doing fancy
adjustments using matrix rating methods such as those
of L.C. Kilburn.37 Obtaining all of the information on
a trade necessary to evaluate it is generally difficult to
impossible. Also, mineral property trades generally
include multiple assets, so one must adjust away those
assets not relevant to the particular property. Then
one needs to contend with all of the variants of the
geological characteristics of the deposits, its stage of
exploration or development, geographical location,
including access to utilities and transport, environmen-
tal issues, etc. Furthermore, the terms of the trade are
almost never simple in the mining industry, so one
must adjust for carried interests, royalties, stock
options, and payments spread out over many years
dependent on exploration or feasibility study success.

As another example, consider the case of property
adjacent to and containing the lateral extension of a
successful quarry that has developed a market over
the years for its unique building stone. Exhibit 2
conceptually illustrates this situation. The building
stone quarry fully supplies the market for its variety of
stone and has several decades of reserves left. This is
the upper property in Exhibit 2 with the truck and
shovel illustrating the quarrying operation. Two years
ago, the quarrying operation was sold. The two halves
of the property differ because one has existing equip-
ment and plant, but the cost of these items is relatively
readily determined. The established quarrying opera-
tion has fully developed the market and is capable of
supplying the demand for some time to come. There-
fore, the mere existence of equivalent building stone
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on the adjacent property (lower property in Exhibit 2)
does not make the properties of equal value on a per
acre or similar basis after adjustment for the value of
plant and equipment. The lower property would likely
sell for a substantial discount relative to the compa-
rable. As is true of most industrial minerals properties,
the ability to successfully market the product is the
most critical component of a valuation, a component
not generally considered by the comparable sales
method, which assumes a ready market for the
property.

Some appraisers discuss the sales comparison
approach as a less speculative alternative to the
income approach. As can be seen, though, from the
above discussion, the adjustments applied in working
with this approach can also be viewed as “specula-
tive.” USPAP encourages the use of all three ap-
proaches to value in developing the market value
estimate.

The analysis of sales draws us into studying the
actual marketplace. The derivation of market value as
applied in USPAP and the courts requires the ap-
praiser to base the analysis as closely as possible on
market data. In the courts, the income approach often
loses to simple sales comparison in the valuation of
mineral properties.38 The minerals appraiser should
attempt to base the conclusion of value on as many
indicators of market value as can be obtained, espe-

cially if the case is to go before a court. This may
require casting a broader net, involving analysis of
sales of properties containing different mineral
commodities to that of the subject. At the very least,
sales comparison should be used as a validity or
“sanity check.”39

The sales comparison approach has to some
extent received a bad rap due to the extensive use of
the term comparable sales as used in residential real
estate analysis. The approach can be used by the
application of analysis methods that do not require
comparable sales but only comparison of sales based
on common units of measure.40

As in the appraisal of rural real estate, the sales
comparison approach can draw upon the same
analyses of sales that could be employed under the
cost approach as discussed above. Ratio analysis is
employed for rural real estate to break the data down
to component levels for each property, to develop
dollar per unit values for each component of the
properties. For mineral properties this can also be
done, for example, using a basis of dollars per acre or
dollars per ton. The sales selected for comparison are
adjusted to the subject by adjusting the mix of compo-
nents at the unit level to that of the subject. The
components for mineral properties can be, for ex-
ample, levels of exploration and development of the
mineralization, water rights, land owned, access road,

Since its sale, one property has begun producing building stone. The adjacent property is geologically similar but is not in production and is separately owned.

Exh ib i t  2
Conceptual Illustration of Two Properties
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surface improvements, and surface facilities. Adjust-
ments for quality of mineralization, geological charac-
teristics, size of deposit, and location can also be made
at the unit level to bring the compared properties to
the subject.

Overall, the combination of FIRREA with state
licensing and USPAP can lead minerals appraisers
into some tough situations. In these cases we either
pack our bags and move on or develop the necessary
skills and methods to work with the regulations and
direction of court decisions to produce our best
estimate of value.

Federal Land Acquisitions
When a U.S. Federal agency is buying or condemning
land, yet another document rules. The Uniform
Appraisal Standards for Federal Land Acquisitions
(UASFLA) was first released in 1973, then updated in
1992 to its present 132 pages. It reads rather like a
court’s legal decision. Since a substantial number of
condemnations are settled by courts, case law forms
an important basis for this document. In effect
UASFLA is a set of guidelines rather than a set of
rules.

UASFLA very strongly recommends the use of
sale comparison over the income approaches. In
eminent domain situations in the U.S., the federal
agencies compensate only for the taking of real
property based on constitutional property rights, not
the value of any business loss. UASFLA grudgingly
permits the use of income approaches if adequate
sales comparisons are not available, but it also pro-
vides a lot of cautions about the care needed in their
application. It is particularly important to exclude
business value. It takes away the ability to use specula-
tive income, which would generally remove the ability
to consider the NPV of reserves and resources not yet
in production. However, based on U.S. Circuit Court
decisions in the early 1980s in favor of mineral prop-
erty owners, UASFLA is forced to allow the NPV of
speculative royalty income for undeveloped mineral
properties. It does not allow the use of conventional
cash flows in such cases since this could include
business value to the property operator.

UASFLA applies the Unit Rule, which requires a
property to be appraised as a single unit, then the
value apportioned among the various interest holders.
Under the Unit Rule, mineral properties are typically
appraised on the basis of dollars per acre. Since a real
estate appraiser is almost always in charge, with little

desire in researching the value of the minerals estate,
the minerals owner often receives the short end of the
stick. Many minerals appraisals are essentially thrown
out of court in eminent domain hearings because the
appraiser has not applied the appropriate ground
rules.

Mineral Appraisal Standards in
Australia
Minerals appraisers in Australia work in a relatively
idealistic environment. They work under a well-
thought-out code for mineral property valuation, built
on the foundation of a strong code for estimating
resources and reserves.

Australia’s Joint Ore Reserves Committee (JORC)
first met in 1971. It submitted its first recommendations
on mineral resource and ore reserve reporting to the
Australian Stock Exchange in 1972. The Australasian
Code for Reporting of Mineral Resources and Ore
Reserves, known as the JORC Code, has developed
from there. Represented on the committee are the
Australasian Institute of Mining and Metallurgy
(AusIMM), the Australian Institute of Geoscientists
(AIG), and the Minerals Council of Australia.

The JORC Code was first introduced in 1989 and
has undergone several revisions.41 The current version
is the 1999 edition. Australia has been the interna-
tional leader in developing a standard for the report-
ing of mineral resources and reserves. The previously
discussed international reporting definitions of the
CMMI and the United Nations’ classification grew out
of the JORC Code.

The 1999 edition of the JORC Code has been
modified to reflect the international standard agreed
upon by the CMMI. Therefore, the definitions mirror
those listed above from the SME version. The JORC
Code has strong enforcement provisions and has been
incorporated in its entirety into the listing rules of the
Australian Stock Exchange, as has been the case since
its introduction. This is in stark contrast to the situa-
tion in the U.S. where the SME’s version has no
enforcement provision and the SEC shows no signs of
moving to update its Industry Guide 7 to mesh with
the international standard.

In June 1995, AusIMM introduced the VALMIN
Code for valuation of minerals properties. This grew
out of 1989 and 1994 valuation conventions organized
by AusIMM and a 1990 policy statement on minerals
valuations by the Australian National Companies and
Securities Commission.42 The 1998 edition has been
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expanded to include technical assessment reports that
have an economic basis, particularly feasibility studies.
It is formally titled Code and Guidelines for Technical
Assessment and/or Valuation of Mineral and Petroleum
Assets and Mineral and Petroleum Securities for
Independent Expert Reports. The Australian securities
bodies and financial institutions strongly support the
VALMIN Code, i.e., to a degree that compliance is
essentially obligatory. Compliance is a requirement for
reports to the Australian Stock Exchange.

The VALMIN Code is a compact, 23-page
document of requirements and guidelines. It is based
on requirements for disclosure (transparency),
independence and competence of the expert, and
assurance that all material information is included and
conclusions are based on such. The document pro-
vides extensive guidance on what information must be
gathered and evaluated and the level of detail that
must be included in a valuation report. This includes
instructions on, for example, when a site inspection is
required, the detail of capital and operating costs that
must be gathered, review of employee relations, and
investigation of environmental and land access
matters. This guidance is down to instructions on the
labeling of maps and the information that maps must
convey. The VALMIN Code places a considerable
burden of responsibility on the commissioning entity,
including the requirement for adequate disclosure of
information pertaining to the subject. It does not
provide specific instructions on the approaches to
valuation, leaving the selection of valuation method-
ologies and their application up to the judgment of the
appraiser.

The VALMIN Code is heavily oriented to the
provision of standards for valuation of mineral assets
of public companies that will be used in securities
filings or for major fund-raisings, and for valuation of
mineral securities subject to mergers and acquisitions.
The Code assumes that the commissioning entity owns
the subject to be appraised. The Code seems to
provide substantial overkill for small minerals ap-
praisal assignments commissioned by small private
companies or individuals for, say, the valuation of their
holding of an undeveloped gravel deposit. The Code
makes no provision for a summary report as allowed
under USPAP, which would make it difficult to
produce a brief report.

The VALMIN Code will continue to evolve to
meet the mineral valuation needs of Australasia.
Agencies and institutes in many countries are review-

ing the Code to determine if it would be appropriate
for them to apply a variant of it. This includes Canada,
which is discussed below.

Mineral Appraisal Standards in
Canada
In Canada there have not been any specific regula-
tions or guidelines for minerals appraisers to follow.
However, steps are being taken to change this in the
near future.

As background, a couple of documents have
relevance. The Canadian Provincial Securities Admin-
istrators’ National Policy No. 2-A, Guide for Engi-
neers, Geologists and Prospectors Submitting Reports
on Mining Properties to Canadian Provincial Securities
Administrators, a simple four-page document, has
been the main reference for writers of independent
technical reports for public digestion describing
mineral properties. This document encourages, but
does not require, the use of the term ore in place of
reserve, and mineralization in place of resource. The
process of revising National Policy No. 2-A has been
ongoing since 1995. The 1997 fallout from the multi-
billion dollar Toronto Exchange-based Bre-X swindle,
using salting at the Indonesian Busang gold deposit,
helped push this process into high gear.43 The revela-
tion of the scam destroyed much of the already low
public confidence in Canadian-based mining invest-
ments. The result is the currently proposed Canadian
Provincial Securities Administrators National Instru-
ment 43-101, a comprehensive standard for reporting
on mineral properties, which will rescind National
Policy 2-A.44 It is still in the draft stage. Although a
second draft for public comment was promised for
release in fall 1999, it had not been seen by early 2000.

The various Canadian stock exchanges can
require valuations of mineral properties in certain
circumstances, such as takeover bids and related party
transactions, particularly when the payments are being
made in shares. However, valuation methods are not
suggested. The Vancouver Stock Exchange, recogniz-
ing the international reporting problems involved, in
1997 released its Junior Mining Standards, which calls
for additional due diligence and disclosures beyond
those called for in National Policy No. 2-A. For
resource/reserve reporting, it requires abiding by the
Canadian Institute of Mining, Metallurgy, and
Petroleum’s (CIM) recommendations, Australasia’s
JORC Code, or a similar code. After the November
29, 1999, merger of the Vancouver Stock Exchange
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with the Alberta Stock Exchange to form the Cana-
dian Venture Exchange (CDNX), the Junior Mining
Standards have been slightly updated, referencing
proposed National Instrument 43-101 and issued as
Appendix 3F, Mining Standards Guidelines.

The TSE/OSC formed a Mining Standards Task
Force in the wake of the Bre-X fiasco and asked it to
be the major player in the development of National
Instrument 43-101. The Mining Standards Task Force
initially recommended bringing the process of mineral
property valuation under control as far as the securi-
ties industry is concerned. Its proposals, including its
suggestions on valuation rules, were aired at a special
valuation session of the Prospectors and Developers
Association of Canada (PDAC) annual convention in
Toronto in March 1998, and an Interim Report was
published for comment in June 1998. The Interim
Report recommended that the CIM’s 1996 definitions
of resources and reserves, with its six categories (the
term possible reserves was included), be adopted.
However, it would only allow feasibility studies and
appraisals to be based on proven and probable
reserves, the same restriction as applied by the U.S.
SEC. Australians Michael Lawrence, who spear-
headed the VALMIN Code development,45 and
Trevor Ellis, made strong pitches against this restric-
tion on appraisals at the 1998 PDAC meeting, and
some Canadians lobbied behind the scenes. The result
was that the restriction has been dropped from the
draft National Instrument 43-101. The Mining Stan-
dards Task Force determined that particular methods
for valuation of mineral properties should not be
dictated in the regulation.

The Interim Report recommended that the CIM
form an ad hoc committee of valuation practitioners
to review approaches to valuation of mineral proper-
ties. The committee has been working on developing a
final report for submittal to CIM by December 2000.
The report is expected to put forward proposed
standards heavily based on the VALMIN Code. The
CIM has also adopted the CMMI’s reporting standard
for resources and reserves, with slight modification. NI
43-101 is expected to adopt the current standard of the
CIM.

It appears that regulation of minerals appraisals in
Canada will soon be very similar to that in Australia.
With no overlapping regulation of appraisals at the
national or provincial level, minerals appraisers will
not be subjected to the regulatory complexities of
those working in the U.S.

Definition of Competent or
Qualified Persons
One consequence of spectacular failures of the status
quo like the savings and loan scandals in the U.S. in
the 1980s and the Bre-X fiasco in Canada in 1997 is a
call for some method of assuring that those who
perform appraisal work meet certain minimum
standards and be licensed, certified, chartered, or
otherwise vetted as having the competence to perform
appraisals. The JORC Code requires that public
reports of mineral resources or mineral reserves be
prepared by one or more competent person(s). A
competent person is defined as “a person who is a
Member or Fellow of The Australasian Institute of
Mining and Metallurgy and/or the Australian Institute
of Geoscientists, with a minimum of five years experi-
ence which is relevant to the style of mineralization
and type of deposit under consideration and to the
activity which that person is undertaking.”

The TSE/OSC Mining Standards Task Force
recommended adoption of a qualified person concept.
The qualified person would be responsible for design,
implementation, and assessment of mineral explora-
tion and development programs; the estimation and
classification of resources and reserves; and the
review, approval, and, where required, certification of
all reports and disclosures related to such programs
and estimates. Qualified persons are defined as
members of a recognized, self-regulating professional
association. The recognized, self-regulating profes-
sional associations would have minimum qualification
standards for members and a code of ethics that
includes provisions recognizing failure to report
financial fraud as unethical and prohibiting members
from entering into confidentiality or similar agree-
ments that prevent the member from reporting
situations endangering the financial welfare of the
public.

While the benefits of the concept of the compe-
tent or qualified person are readily apparent, the
details of deciding just who is competent or qualified
is not.46 Geoscientists, mining engineers, processing
engineers, environmental science professionals,
mineral economists, and sometimes lawyers provide
critical pieces of professional expertise in making
reserve estimates and appraisals. No one is fully
qualified in all areas. And as the Mining Standards
Task Force noted, inter-professional squabbles
between geoscientists and engineers in Ontario have
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prevented geoscientists in Ontario from being li-
censed, thus depriving Ontario geoscientists from
joining a recognized, Provincial professional associa-
tion. Even assuming that a recognized professional
association exists, ensuring that an acceptable ethics
code exists, is enforceable, and is actually enforced
presents additional problems, which have not really
been examined or worked out. Such questions are
only beginning to be faced by various mining profes-
sional societies around the world.47 Nevertheless, it is
clear that societal demands will sooner or later result
in some form of the competent or qualified person
concept being mandated for mineral appraisers.

Conclusions
The regulation of mineral appraisal practice is clearly
evolving and in flux due to fairly recent failures of
previous ways of doing things. There are increasing
societal demands for standards in the way in which
appraisals are conducted as reflected in USPAP and
the TSE/OSC Mining Standards Task Force’s recom-
mendations. Likewise there are demands for minimum
qualifications for, and accountability of, those who
perform appraisals. While these demands are not
always fully thought-out or developed into meaningful
and workable schemes, they are real.

Australia has developed a clear, enforceable
minerals appraisal code based on a strong, enforceable
reporting standard for reserves and resources, both
with high competency standards for the individuals
responsible for the reports. Canada is rapidly working
to install a similar system. The CMMI’s reporting
standards for reserves and resources has become the
standard for the world, with the United Nations’
adoption of its definitions and about 40 countries
indicating that they are working towards similar
adoption.

In contrast, in the U.S., minerals appraisers must
work within a system that handicaps them. The SEC
shows no intention to move to implement the CMMI’s
standards. The SME that has adopted them has no
enforcement ability of its own. The SEC’s reporting
standards restrict the reporting of quantitative data on
mineralization to only the reserve category. This often
prevents the minerals appraiser from obtaining
important data about the subject property and proper-
ties sold.48

The enforcement of real estate appraiser licensing
in the U.S. at the state level can put the minerals
appraiser in a legal bind. Most minerals appraisers

find it necessary to work across many states due to the
small number of active mineral properties in each
state. The real estate appraisal regulations of the
majority of states are believed to place the minerals
appraiser under the jurisdiction of the state’s real
estate appraisal board’s licensing requirement if the
appraisal is for a state- or federally chartered institu-
tion, and even if not in many states. It is a difficult
challenge for a minerals appraiser to become licensed
as a real estate appraiser. Obtaining the Certified
General Appraiser status in one state and using
temporary practice permits to work across state lines
would be an insurmountable obstacle. Contracting an
appropriately state-licensed Certified General real
estate appraiser to sign a minerals appraisal report is a
daunting and expensive strategy that is sometimes
used to work around those difficulties. This poorly
designed system of state regulations encourages the
now extensive direct employment of state-licensed
real estate appraisers on the appraisal of mineral
deposits for which they do not have the appropriate
education and experience to appraise.

Few minerals appraisers within the U.S. abide by
the USPAP appraisal standards. They are rarely
enforced on minerals appraisers, except for reports
submitted to state and federal agencies. It is difficult
to understand how to appropriately apply Standards 1
and 2, which are designed for the appraisal of real
estate, to the appraisal of mineral deposits. Once
experience is gained, though, it does provide a useful
framework. In appraising mineral deposits, most
minerals appraisers rely heavily on value estimates
derived from the NPV analysis of projected cash
flows. USPAP encourages reliance on sales analysis.
Court decisions also often favor sales analysis as the
basis of the valuation because the sales can be pointed
to as market data. However, appropriate sales data
can be very difficult to obtain for most types of
mineral deposits. The SEC’s reporting regulations also
can restrict the amount and usefulness of the data
available within the U.S. and also in other countries
for properties of U.S.-listed companies. Some sugges-
tions have been put forth in this paper on how to
effectively analyze a broader variety of sales.

Those conducting valuations of mineral deposits
in Australia have the distinct advantage of a uniform
nationwide code, which is designed specifically for the
valuation of mineral deposits and mineral securities.
The JORC and VALMIN Codes also have a strict set
of competency provisions, requiring appropriate
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qualifications and experience for the individuals
responsible for the reports. Minerals appraisers
working in Canada are also expected to soon have the
advantage of a very similar set of standards. Although
some initial problems inevitably arise with these
standards, the review process of the responsible
industry institutional committees should allow these
standards to evolve to meet the needs of the minerals
industry and the public. The U.S. has taken a very
different path.
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