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|. Application of the UN Framework Classification

In order to use the UN Framework Classification (UNFC) to classify the reservesand resources
of aminera depogt or part of it, the following questions must be answered:

What kind of geological investigationswere carried out?
1. detailed exploration
2. generd exploration
3. prospecting

4. reconnaissance survey

What kind of studies were conducted to assess the economic viability of the deposit?

5. afeadbility sudy or a mining report

6. aprefeadhility sudy

7. ageologica study (under certain circumstances, only a comparison with a neighbouring
deposits)

What was theresult of the economic viability study(ies)? Wasthe deposit classified as
8. economic?
9. potentidly economic?
10. intrindcaly economic, because it could not be clearly dassfied as economic or potentidly
economic?

When these questions have been answered, the amount of reserves/resources of the deposit (or
part of the deposit) can be entered directly in the corresponding fied of the UNFC matrix (Figs. 1
and 2). This Classfication Key has been designed for usersthat are not acquainted with the
UNFC that leads the user to the correct entry in the UNFC classification matrix.

To enable auniform usage of terms, some of the terms used in the Key are marked with an
aderisk (*) and explained in the Glossary (Chepter I11).

The Classification Key can only be used for deposits or parts of deposits that can be economically
mined at the present time or in the foreseeable future.

The UN Framework Classification Applied to Medium to High-Risk Projects

The UNFC was origindly designed to classfy cod deposits. It was then extended to other
minera commodities, eg., chromium, iron, copper, and diamonds. Although not al of these
minera resources are metdlic, they are dl high-value resources.

Owing to the high expense and risk involved, particularly when they are to be mined on alarge
scale, these kinds of minera deposits, referred to as medium to high-risk projects, require a
thorough geologica, mining and economic assessment before reliable reservelresource figures can
be obtained. On theinternationd level, reserves can be designated as "economic” (category 1)
only when afeashbility sudy, or a least a prefeasbility sudy, has shown that they can be
profitably mined under the present economic, technological, ecologica and political conditions.

If afeasibility or prefeasibility study has found that the deposit or part of it cannot be mined
profitably at present, but could be in the future, the resources are classified as "potentidly
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economic” (category 2). If neither afeagbility study nor a prefeasbility study has been made,
and only the results of ageologica study are available, then the resources are designated as
"intringcaly economic" (= economic to potentialy economic) (category 3).

Table 2 is usad for dl of the medium to high risk projects. Thistableis designed so that the user
eadly arrives at the correct result.

The UN Framework Classification Applied to Low to No Risk Projects

Many minera deposits, especidly congtruction raw materias, are relatively inexpengve bulk
materids, eg., sand and gravel, brick clay, limestone, and dimension sone. These materids are
normaly quarried on the basis of a minimum of geologicd information. Usudly, not even
geologicd studies are available, mainly because thereislittle or no financd risk involved.

Hence, aprefeashility or feasbility sudy is usualy not necessary, excavation is Smply sarted.

Thisis often the case, epecialy in the developing countries. It is aso the case for other minerd
depodits that involve little or no financid risk because they are produced with very smple tools on
agmdl scde, dthough high-value minerals are involved, e.g., gold, diamonds and other precious
stones, tin, and copper.

In the reserves/resources classfication system of the United Nations, reserves/resourcesin such
low to no risk projects, particularly for congtruction raw materias but o for high-vadue

materias produced on asmall scale, would have to be assigned to the bottom row (“geologica
study™) of the UNFC diagram in Figure 1, and would be classfied as "intringcaly economic”
(category 3). Depending on the extent and exactness of the geologicd studies, they would be
assigned the code 331 (detailed exploration), 332 (general exploration), 333 (prospecting), or 334
(reconnaissance).

Thiswould not reflect the fact that the deposits are being profitably mined/quarried on aregular
basis over ardatively long period of time and, redigticdly, should be classfied as "economic™
(category 1). If production occurs only sporadicaly, such deposts should be redigticdly
classfied as " potentialy economic”, category 2. Assgnment to category 3 aso does not reflect
the fact that under certain geologica conditions a deposit can be concluded to be "economic” on
the bass of comparison with other depositsin the region or on the basis of the experience of a
Specidigt in economic geology.

Owing to the national significance of such low to no risk mining projects, a UNFC diagram is
presented here that permits amore redligtic classification at the nationd level. Thisis made
possible by the addition of two further subcategories to category 3 (“intringcaly economic'™):
"economic" and "potentidly economic” (Figure 2). Thus, in the bottom row ("geologica study™)
of the UNFC diagram, we have the following three categories for low to no risk mining projects.

Category 1 ("economic"): for dl reservesin deposts exploited by low to no risk operations that
have been described in a geologica study and have been profitably mined/quarried on aregular
bassfor ardatively long time. In this case the existence of an operation is viewed as proof of
economic viability, and thus a prefeasibility or feashility study is not necessary.
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This category can dso be assigned to reserves of a future operation whose economic viability has
been concluded by an experienced specidist in economic geology on the basis of comparison with
active operationsin the region. In decreasing order of degree of exploration, such reserves would
be assigned UNFC codes 131, 132, 133, or 134 and called "131 reserve’, "132 reserve", "133
reserve’, or "134 reserve'.

Category 2 ("potentialy economic"): for al resourcesin a deposit that have been described in a
geologica study and in andogy to other deposits in the region have been classified as not
economicdly viable at the present time. They could, however, become economicdly viable in the
foreseeable future if certain economic, technological, ecologicd, legal, and other conditions
changein apostive way. In anaogy to category 1, in decreasing order of degree of exploration,
such resources would be assigned UNFC codes 231, 232, 233, or 234 and called "231 resource”,
"'232 resource”, "233 resource”, or 234 resource’.

Category 3 ("intringcaly economic"): for al resources of low to no risk operations that cannot
be classfied as "economic” or "potentially economic” because informeation on the economic
viahility islacking. In decreasing order of degree of exploration, they would be assgned UNFC
codes 331, 332, 333, or 334 and called "331 resource”, "332 resource”, " 333 resource”, or "334
resource’.

Table 3isused for dl of thelow to no risk projects. Thistable is designed so that the user easily
arrives at the correct result.

II. Classification Key

Mineral reserves/resources can be easly classified according to the UNFC and assigned one of the
codes of the UNFC diagrams (Fig. 1 and 2) with the aid of the classification key described in this
chapter.

UN Framework Classification
-for medium to high-risk mining projects -

UN Framework

an » Detailed Exploration General Exploration Prospecting Reconnaissance
Classification

National System
y »

Feasibility N a1
Study

and/or wsually

Mining 211

Report 2 (211)

Pre- 1o (121)  [+] ., (122)
feasibility realized

Study 2 i (221) [+ e, (222)

Geological
Study 3 i, (331) B (332) B (333) 3 (334)

categories of economic viability: 1 = economic 2 = potentially economic 3 = intrinsica Ily economic (economic to potentially economic)
(111) =code EPOSILI Lo
date: ...

Figure 1. UN Framework Classfication for medium to high-risk projects®.
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- extended for low to no risk mining projects-

UN Framework pl Detailed Exploration General Exploration Prospectin Reconnaissance
Classification P P P 9
National System
Feasibility
study |l (111)
and/or usually
Mining
Report | ] 2 (211)
not
Ppre- | b1 (121) [+ o (122)
feasibility realized
Study
........................... (221) [+ v, (222)
............................ (131) 1o (32) 1 (139) 1 (134)
Geological 2 2 2
study | 000 IS (231) s (282) | € (233) _(239)
[ I (331) [ R (332) [ I (333) 3 s (334)

categories of economic viability: 1 = economic 2 = potentially economic 3 =intrinsically economic (economic to potentially economic)

(111) = code Date: ..o

I:l Additional classes to accommodate economic reserves and potentially economic resources of low to no risk projects

Figure 2. Expanded UNFC diagram for low to no risk projectst (small-scale mining*)

The Classfication Key consgs of threetables:

Table 1 servesto initiate the classfication and helps to determine which of the other two tables
(Table 2 or Table 3) should be used.

Table 2 is paticularly suitable for "norma™ mining projects that produce ore, minerds, or rocks,
that normaly require ardatively high investment and thusinvolve ardatively high financid risk,
and for which engineering planning is usudly required by mining law. It isbased onthe UN
International Framework Classification for Reserves/Resources (UNITED NATIONS— ECE 1997)
(Fg. 1). Typicd examples are the mining of metdlic ores and high-vadue indugtrid minerds,

eg., diamonds, sdts, fluorite, barite, phosphate, lithium and boron minerds, heavy minerds, and
asbestos.

Table 3 is paticularly suitable for small-scale mining projects® that mainly produce low-vaue
indugtrial mineras and rocks, that normaly require little or no or, a the most, moderate
investment and thus involve alow financid risk, and for which little or no engineering planning is
required by mining law. Typicd examples are the mining of bulk materids, eg., sand, grave,
common clay, limestone and dimension sone. Sometimes, however, even high-vaue minerds
areinvolved, eg., gold, diamonds and other precious stones, and tin, if they are excavated on a
gndl-scale or in artisanal operations.
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Table 3 isbased on the extended UN International Framework Classification for
Reserves/Resources, which takes special consideration of nationa conditions (LORENZ, GWOSDZ
& ToMs 2000) (Fig. 2). It containsdl of the classes of Table 1, but has been extended to include

additional classes which, on anationd basis, are of importancein low to no risk, or smdl-scae

mining. In each table the numbered questions are answered with "yes' or "no"; to the right of the
respective answer is the number of the next question to be answered. The reserves/resour ces of
each deposit or part of it are to be entered in separate diagrams. Blank forms are contained in
the Appendix. The definitions of terms marked with an asterisk (*) as used for the UNFC are
explained in the Glossary (Chapter I11). Thisis doneto attain a uniform usage of termsand a
uniform use of this classfication key. Therefore, it is highly recommended to refer to the Glossary
whenever the meaning of a term seems uncertain.

Table 1. Start-up of dassfication.

no. |[Question answer result no.
1 | Doestheprojectinvolve yes Geological data* and mining engineering
reserves*/resources* that are or will data* haveto be well studied and the
be extracted with a moderate to high project is usually regulated by mining
investment, which requiresgeol ogical law.
data* and economic and mining Continue with Point 2 in Table 2. 2
engineering data* (mediumto high- . .
risk project*) for the deposit* to be no The proj ?Ct '.n.V0|V°.$ reserva;/resou_rce
well studied? without significant investment and little
study of the geological data* and
economic and mining engineering data*
(so-caled low to no risk project*).
Usually, mining law provides simplified
procedures or does not apply at all.
Continue with Point 22 in Table 3. 22
uncertain | Attempt first to obtain a satisfactory result

with Table 2, starting at Point 2.

If you find that the questionsin Table 2
do not correspond to the deposit
conditions, continue with the questions of
Table 3 at Point 22.
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Table 2: Classfication key for medium to high-risk mining projects.
no. | question answer | result no.
| 2 | Are geological data* and economic and| yes | goto | 3 |
m: :jr;iggﬁjir;eerl ng datar” avallable for no Reserves* /resources* cannot be classified owing to
alack of data. No entry is made in the UNFC
classification diagram.
Feasbility Study (nos. 3—7)
| 3 |Areafeasibi|itystudy* and/or mining | yes | goto | 4 |
report* available?
| | | no | goto | 8
| 4 | Arethe conclusions of the feasibility yes | goto | 5 |
study* and/or mining report* positive?
4 grep P no Mining of the reserves* /resources* is not viable at
the time of reporting. Therefore, no entry ismadein
the UNFC diagram.
Any reserve* /resource* amounts already entered in
the UNFC diagram have to be reclassified.
Please examine whether the mineral occurrence* reallyis
economically uninteresting and/or technologically not
mineable. If thisis not the case, begin again at Point 1,
carefully checking again the answers.
Detailed Exploration
| 5 | Were the geological data* obtained | yes | goto | 6 |
during detailed exploration* ?
J P no A feasibility study* should include the results of a 2
detailed exploration* survey. Please check if you are
really dealing with afeasibility study* (see Glossary)
or another type of study and start again at Point 2.
6 | Werethereserves* identified by the yes Thereserves* are assigned the code 111 ("proved
study as economic at the time of mineral reserve").
ting?
| | reporting | no | goto | 7 |
7 | Weretheresources* identified by the yes Theresources* are assigned the code 211
study as potentially economic at the ("feasibility mineral resource").
time of reporting?
'me ot reporing no Please begin again at Point 2. 2
If this does not yield results corresponding to the current
conditions, please begin at Point 1. Also examine whether
Table 3 ismore applicable.
Prefeagibility Study (nos. 8 — 15)
| 8 | Is aprefeasibility study* available? | yes | goto | 9 |
| | | no | goto | 16 |
9 | Aretheresults of the prefeasibility yes goto 10
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no. | question answer | result no.
study* on the whole positive? no Theresults are on the whole negative. Mining of the
reserves* /resources* is not mineable at the time of
reporting. Therefore, no entry ismade in the UNFC
diagram.
Any reserve* /resource* amounts already entered in
the classification diagram have to be reclassified.
Please examine whether the mineral occurrence* regllyis
economically uninteresting and/or technologically not
mineable. If thisis not the case, begin again at Point 1,
carefully checking again the answers.
General Exploration
| 10 | Were the geological data* obtained | yes | goto 11 |
| | during ageneral exploration* survey? | o | goto 13 |
11 | Werethereserves* identified by the yes Thereserves* are assigned the code 122 ("probable
study as economic at the time of mineral reserve").
| | reporting? | no | 4o to 12 |
12 | Weretheresources* identified by the yes Theresources* are assigned the code 222
study as potentially economic at the ("prefeasibility mineral resource™).
i ing?
| | time of reporting’ | no | Please begin again at Point 8. 8 |
Detailed Exploration
| 13 | Were the geological data* obtained | yes | goto 14 |
| | during detailed exploration*? | o | Please begin again at Point 10 10 |
14 | Werethereserves* identified by the yes Thereserves* are assigned the code 121 ("probable
study as economic at the time of mineral reserve").
ing?
| | reporting” | no | 4o to 15 |
15 | Weretheresources* identified by the yes Theresources* are assigned the code 221
study as potentially economic? ("prefeasibility mineral resource").
| | | no | Please begin again at Point 2. 2 |
Geological Study (nos. 16 —21)
| 16 | Isageological study* available? | yes | goto 17 |
no If no studies are available, then the deposit*, for

which medium to high risk investment isinvolved,
cannot be classified owing to alack of economic
and/or technological data.

For projectsinvolving little or no investment, however,
frequently no studies are made. In these special cases
continue at Point 58 (Table3).

If you are uncertain, start again at Point 1, carefully
checking again the answers.
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No. [ question answer | result no.
17 | Do the geological data*, including an yes The deposit* is classified with reservation as 18
initial evaluation of economic viability intrinsically economic (= economic to potentially
(e.g., the cut-off values*), indicate a economic). Continue at Point 18.
positive result?
no Mining of the reserves*/resources* is not viable at
the time of reporting. Therefore, no entry ismadein
the UNFC classification diagram.
Any reserve* /resource* amounts already entered in
the classification diagram have to be reclassified.
If you are uncertain, begin again at Point 1, carefully
checking again the answers.
Reconnaissance
18 | Were the geological data* obtained yes Theresources* are assigned the code 334
during areconnaissance* survey? ("reconnaissance mineral resource").
The resources* can beenteredin codefield 334 only if
sufficient data isavailable and a positive assessment can
be made by comparison with other, known deposits* inthe
region.
| | no | goto | 19 |
Prospecting
19 | Werethe geological data* obtained yes Theresources* are assigned the code 333 ("inferred
during a prospecting* survey? mineral resource").
| | no | goto | 20 |
General Exploration
20 | Werethe geological data* obtained yes Theresources* are assigned the code 332
during ageneral exploration* survey? ("indicated mineral resource").
| | no | goto | 21 |
Detailed Exploration
21 | Werethe geological data* obtained yes Theresources* are assigned the code 331
during detailed exploration*? ("measured mineral resource').
no Return to Point 1 and choose the best applicable 1
answer.
Examine whether Table 3 leads to a better result.
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Table 3: Classfication key for low to no risk mining projects.

no. | question answer | Result no.
| 22 | Are geological data* and economic and yes | goto | 23 |
mining engineering data* of the deposit*
available? no The reserves* /resources* cannot be classified
owing to alack of data. Therefore, no entry is
made in the UNFC diagram.
Feasbility Study (nos. 23 — 27)
23 | Areafeasibility study* and/or mining yes | For projectsinvolving little or no investment risk,
report* available? afeasibility study* or mining report* is not
normally prepared. If that has been donein your
special case, continue with Point 24. 24
Please examine whether the project involves medium
to high risk* investment (for which Table2should be
used).
| | | no | goto | 28 |
| 24 | Are the conclusions of the feasibility study* | yes | goto | 25 |
or mining report* positive?
no Mining of the reserves*/resources* isnot viable
at thetime of reporting. Therefore, no entry is
made in the UNFC diagram.
Any reserve* /[resource* amounts already entered
in the UNFC diagram have to be reclassified.
Please examine whether the minerd occurrence* really
is economically uninter esting and/or technologically
not mineable. If thisisnot the case, begin again at
Point 1, carefully checking again the answers.
Detailed Exploration
| 25 | Were the geological data* obtained during | yes | goto | 26 |
detailed exploration*?
no A feasibility study* should include the results of
detailed exploration*. Please check whether you
areredlly dealing with afeasibility study* (see
Glossary) or another type of study and start again| 2o
at Point 22.
26 | Werethereserves* identified by the yes | Thereserves* are assigned the code 111 ("proved
feasibility study* or mining report* as mineral reserve").
economic at the time of reporting?
| | | no | goto | 27 |
27 | Weretheresources* identified by the yes | Theresources* are assigned the code 211
feasibility study* or mining report* as ("feasibility mineral resource™).
potentially economic at the time of : - -
reporting? no Please begin again at Point 22. 22
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no. | question answer | Result no.
Prefeasibility Study (nos. 28 — 35)
28 | Isaprefeasibility study* available? yes | For projectsinvolving little or no investment risk,
aprefeasibility study* isnot normally prepared.
If such a study has been prepared in your case,
continue with Point 30. 30
Please examine whether the project involves medium
to high-risk* investment, in which case Table2 should
be used.
no goto 36
29 | Arethe economic and technological yes goto 30
con.cllustfms of the prefeasibility study” no Mining of the reserves*/resources* isnot viable
positive? at the time of reporting. Therefore, no entry is
made in the UNFC diagram.
Any reserve* /resource* amounts already entered
in the classification diagram have to be
reclassified.
Please examine whether the minerd occurrence* really
is economically uninteresting and/or technologically
not mineable. If thisisnot the case, begin again at
Point 1, carefully checking again the answers.
Detailed Exploration
30 | Werethe geological data* obtained during |  yes goto 31
detailed exploration*? no goto 33
31 | Werethereserves* identified by the yes | Thereserves* are assigned the code 121
prefeasibility study* as economic at the ("probable mineral reserve").
time of reporting? no goto 32
32 | Weretheresources* identified by the yes | Theresources* are assigned the code 221
prefeasibility study* as potentially ("prefeasibility mineral resource™).
economic at the time of reporting? no Please begin again at Point 28. 28
General Exploration
33 | Werethe geological data* obtained during yes goto 34
ageneral exploration® survey? no A prefeasibility study* should include the results
of adetailed exploration* survey or ageneral
exploration* survey. If thisisnot the case,
please check if you arereally dealing with a 22
prefeasibility study* (see Glossary) or another
type of study and start again at Point 22.
34 | Werethereserves* identified by the yes | Thereserves* are assigned the code 122
prefeasibility study* as economic at the ("probable mineral reserve").
time of reporting? no goto 35
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no. | question answer [ Result no.
35 | Weretheresources* identified by the yes | Theresources* are assigned the code 222
prefeasibility study* as potentially ("prefeasibility mineral resource™).
economic at the time of reporting? no Please begin again at Point 28 28
If this does not produce satisfactory results, begin
again at Point 22.
If only ageological study* wasconducted, and nopre-
investment study*, then continue with Point 36.
Geological Study (nos. 36 —57)
36 | Isageological study* available? yes goto 37
no goto 58
37 | Arethe geological data*, aswell asan yes goto 38
initigl ﬁval uatlch 2; eco*nomlc_v! ab!;hty no Mining of the reserves* /resources* isnot viable
(e.g., the cut-off values*), positive: at the time of reporting. Therefore, no entry is
made in the UNFC classification diagram.
Any reserve* [resource* amounts already entered
inthe UNFC diagram have to be reclassified.
Please examine whether the minerd occurrence* really
iseconomically uninteresting and/or technologically
not mineable. If thisisnot the case, begin again at
Point 1, carefully checking again the answers.
Reconnaissance
38 | Werethe geological data* obtained during |  yes goto 39
areconnaissance* survey? no goto 43
39 | Isthe deposit* being worked or hasit been yes goto 40
in the past? no The deposit* isintrinsically economic (= eco-
nomic to potentially economic), the mineral
resources* are assigned the code 334
("reconnaissance mineral resource").
40 | Istheworking of the deposit* profitable on yes | Thedeposit* iseconomic, thereserves* are
along-term, regular* basis? assigned the code 134 (134 reserve").
no goto 41
41 | Isthe deposit* worked profitably on an yes | Thedeposit* is most probably potentially
irregular* basis? economic, theresources* are assigned the code
234 (" 234 resource’").
no goto 42
42 | Isthe deposit* exhausted? yes | Miningisnolonger possible. No entry ismade
in the UNFC diagram.
Any reserve* /resource* amounts already entered
in the UNFC diagram have to be removed.
no The deposit* isintrinsically economic (= eco-

nomic to potentially economic), the mineral
resources* are assigned the code 334
("reconnaissance mineral resource™).

If you are uncertain, please begin again at Point 36.




ENERGY/2001/10

page 13
no. | question answer | Result no.
Prospecting
43 | Werethe geological data* obtained during | yes goto 44
aprospecting* survey? no goto 48
44 | Isthe deposit* being worked or hasit been yes goto 45
in the past? no |Thedeposit* isintrinsically economic (= eco-
nomic to potentially economic), the mineral
resources* are assigned the code 333 ("inferred
mineral resource").
45 | Isthe working of the deposit* profitable on yes | Thedeposit* iseconomic, the reserves* are
along-term, regular* basis? assigned the code 133 (133 reserve™).
no goto 46
46 | Isthe deposit* being worked on an yes | Thedeposit* is most probably potentially
irregular* basisand at least sometimes economic, theresources* are assigned the code
profitable? 233 ("233 resource”).
no goto 47
47 | Isthe deposit* exhausted? yes | Miningisno longer possible. No entry ismadein
the UNFC diagram.
Any reserve* /resource* amounts already entered
in the UNFC diagram have to be removed.
no The deposit* isintrinsically economic (= eco-
nomic to potentially economic), the mineral
resources* are assigned the code 333
("reconnaissance mineral resource™).
If you are uncertain, please begin again at Point 36.
General Exploration
48 | Werethe geological data* obtained during | yes goto 49
ageneral exploration* survey? no goto 53
49 | Isthe deposit* being worked or hasit been yes goto 50
in the past? no The deposit* isintrinsically economic (= eco-
nomic to potentially economic), the mineral
resources* are assigned the code 332 ("indicated
mineral resource").
50 | Istheworking of the deposit* profitable on yes | Thedeposit* iseconomic, thereserves* are
along-term, regular* basis? assigned the code 132 (132 reserve").
no goto 51
51 | Isthe deposit* being worked on an yes | Thedeposit* is probably potentially economic*,
irregular* basis and at |east sometimes the resources* are assigned the code 232 ("232
profitable? resource").
no goto 52
52 | Isthe deposit* exhausted? yes | Miningisnolonger possible. No entry ismade 52

in the UNFC diagram.

Any reserve* [resource* amounts already entered
in the classification diagram have to be removed.
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no. | question answer | result no.
no The deposit* is intrinsically economic (= eco-
nomic to potentially economic), the mineral
resources* are assigned the code 332 ("indicated
mineral resources").
If you are uncertain, please begin again at Point 36.
Detailed Exploration
53 | Were the geological data* obtained during yes go to 54
; e
detailed exploration™? no Please begin again at Point 36. 36
If that does not produce satisfactory results,
begin again at Point 23.
54 | Is the deposit* being worked or has it been yes go to 55
in the past? o .
no The deposit* is intrinsically economic (= eco-
nomic to potentially economic), the mineral
resources* are assigned the code 331 ("measured
mineral resource").
55 | Is the working of the deposit* profitable on yes | The deposit* is economic, the reserves* are
a long-term, regular* basis? assigned the code 131 ("131 reserve").
no go to 56
56 |Is the deposit* worked on an irregular* yes | The deposit* is probably potentially economic*,
basis being profitable from time to time? the resources* are assigned the code 231 ("231
resource").
no go to 57
57 |Is the deposit* exhausted? yes | Mining is no longer possible. No entry is made in
the UNFC diagram.
Any reserve*/resource* amounts already entered
in the UNFC diagram have to be removed.
no The deposit* is intrinsically economic

58

S R i
There is no geological study* as defined in
the Glossary that can provide geological
data* and basic economic and mining
engineering data*.

Can a plausible estimate of the economic
viability* of the deposit* be made (with or
without the advice of a mining geologist)
on the basis of

yes

] Pz

(= economic to potentially economic), the
mineral resources* are assigned the code 332
("measured mineral resource").

If no studies at all have been prepared, please continue
at Point 58. If you are uncertain, please begin again at

go to

no

The reserves*/resources* cannot be classified
owing to a lack of data. No entry is made in the
UNFC diagram.

If this does not correspond to the current conditions,

please begin again at Point 22. Possibly examine
whether Table 1 is more appropriate.
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no.

question

answer

result

no.

a) current or past operations, or

b) exploration* notes or reports, or
¢) acomparison of the deposit* with
similar deposits* that are being mined/
quarried (e.g., with respect to the kind,
quality, workability, and profitability)?

59

Can a decision be made whether the
mineral reserve*/resource* can be
profitably mined at the time of reporting or
only in the foreseeable future?

yes

goto

60

no

The deposit* is intrinsically economic*, go to

73

60

Is the deposit* being worked or has it been
in the past?

yes

go to

63

no

go to

61

61

Can it be concluded on the basis of
comparison to similar deposits* and
operations in the region that the mineral
reserve*/resource* can be profitably
extracted at the time of reporting?

yes

go to

64

no

go to

62

62

Can it be concluded on the basis of
comparison to similar deposits* and
operations in the region that the mineral
reserve*/resource® can be profitably
extracted in the foreseeable future,
assuming changes in the economic,
technological, legal, ecological, and other
conditions?

yes

go to

69

no

The occurrence* cannot be considered economic.

Therefore, no entry is made in the UNFC
diagram.

If you are uncertain, please begin again at point 58. If
that does not produce satisfactory results, begin again

at point 36.

63

Is the working of the deposit* profitable on
a long-term, regular* basis?

yes

go to

64

no

go to

68

64

Are there plentiful exposures in addition to
opencast or underground workings which
give a clear picture of the geological setting
of the deposit* and allows reserve* figures
to be calculated with certainty? (The state
of geological knowledge of the deposir*
being comparable to that obtained during
detailed exploration*.)

This case may be expected to occur extremely
seldom, because the results of such work are
usually documented in a geological study* or a
more detailed study, such as a prefeasibility* or
feasibility study*.

yes

The deposit* is economic, the reserves* are
assigned the code 131 ("131 reserve").

no

goto

65

65

Are there numerous exposures in addition
to opencast or underground workings and is
the general geological setting of the
deposit* clear enough for the reserve*®
figures to be calculated with reasonable
certainty? (The state of geological
knowledge of the deposit* being

yes

The deposit* is economic, the reserves* are
assigned the code 132 ("132 reserve").

no

go to

66
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no. | question answer [ Result no.

66 | Arethere few exposures besides opencast yes | Thedeposit* iseconomic, the reserves* are
or underground workings, but the general assigned the code 133 (133 reserve").
geological setting nevertheless allows
reserve* figuresto be estimated? (Thestate | "° goto 67
of geological knowledge being comparable
to that obtained during a prospecting*
campaign.)

67 | Arethere only opencast or underground yes | Thedeposit* iseconomic, the reserves* are
workings, but the general geological setting assigned the code 134 (" 134 reserve").
nevertheless allowsreserve* figur_es to be no Please begin again at Point 61. 61
extrapol ated? (The present geological If that does not produce satisfactory results, begin
knowledge of the deposit* being : o P y  Ded

> : again at Point 37.
comparable to that obtained during a
reconnaissance* campaign.)

68 | Isthe deposit* being worked on an yes goto 69
irregular* basisand at least sometimes no | Thereserves:/resources* cannot be classified
profitable? owing to alack of data. No entry ismade in the

UNFC diagram.

If you are uncertain, please begin again at Point 58. If
that does not produce satisfactory results, begin again
at Point 36.

69 | Arethere plentiful exposuresin addition to yes | Thedeposit* ispotentially economic, the

opencast or underground workings which resources* are assigned the code 231 (231
give aclear picture of the geological setting resource").
of the deposit* and allow resource* figures no goto 70
to be calculated with certainty? (The state
of geological knowledge of the deposit*
being comparable to that obtained during
detailed exploration*.)
This case may be expected to occur extremely
seldom, because the results of such work are
usually documented in a geologicd study* or a
mor e detail ed study, such as a prefeasibility* or
feasibility study*.

70 | Arethere numerous other exposuresin yes | Thedeposit* ispotentially economic, the
addition to opencast or underground resources* are assigned the code 232 (" 232
workings and is the general geological resource").
setting of the deposit* clear enough for

no goto 71

resource* figures to be calculated with
reasonabl e certainty? (The state of
geological knowledge of the deposit* being
comparabl e to that obtained during general
exploration*.)

This case may be expected to occur seldom,
because the results of such work are usually
documented in a geological study* or amore
detailed study, e.g., a prefeasibility study*.
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no.

question

answer

result

no.

71

Are there few exposures besides opencast
or underground workings, but the general
geological setting nevertheless allows
resource* figures to be estimated?

(The state of geological knowledge being
comparable to that obtained during a

prospecting* campaign.)

yes

The deposit* is potentially economic, the
resources* are assigned the code 233 (233
resource").

no

go to

72

72

Are there only opencast or underground
workings, but the general geological setting
nevertheless allows resource* figures to be
extrapolated? (The present geological
knowledge of the deposit* being
comparable to that obtained during a
reconnaissance® campaign.)

yes

The deposit* is potentially economic, the
resources* are assigned the code 234 ("234
resource").

no

Please begin again at Point 58.

If that does not produce satisfactory results,
begin again at Point 36.

58

73

Does the deposit* seem to be extractable,
considering the geological, economical and
technological conditions?

yes

go to

74

no

The deposit* is of no economic interest. No
entry is made in the UNFC diagram. Resource*
figures already entered have to be removed.

74

Are there plentiful other exposures besides
opencast or underground workings which
give a clear picture of the geological setting
of the deposir* and allow resource* figures
to be calculated with certainty? (The state
of geological knowledge of the deposir*
being comparable to that obtained during
detailed exploration*.)

This case may be expected to occur extremely
seldom, because the results of such work are
usually documented in a geological study* or a
more detailed study, such as a prefeasibility* or
feasibility study*.

yes

The deposit is intrinsically economic*, the
resources are assigned the code 331 (331
resource").

no

75

75

Are there numerous other exposures in
addition to opencast or underground
workings and is the general geological
setting of the deposit* clear enough for
resource* figures to be calculated with
reasonable certainty? (The state of
geological knowledge of the deposit* being
comparable to that obtained during general
exploration*.)

This case may be expected to occur seldom,
because the results of such work are usually
documented in a geological study* or a more
detailed study, e.g., a prefeasibility study*.

yes

The deposit* is potentially economic, the
resources* are assigned the code 332 ("332
resource”).

no

go to

76

76

Are ther few other exposures besides
opencast or underground workings, but the
general geological setting nevertheless
allows resource* figures to be estimated?
(The state of geological knowledge being
comparable to that obtained during a

prospecting® campaign.)

yes

The deposit* is potentially economic, the
resources* are assigned the code 333 (333
resource").

no

go to

77
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no. | question answer | Result no.
77 | Arethere only opencast or underground yes | Thedeposit* is potentially economic, the
workings, but the general geological setting resources* are assigned the code 334 ("334
nevertheless allowsresource* figuresto be resource").
extrapolated? (The present geological no | Pleasebeginagain at Point 58. 58

knowledge of the deposit* being
comparabl e to that obtained during a
reconnaissance* campaign.)

If that does not produce satisfactory results, begin
again at Point 36.

1. Glossary

Severa terms are defined and explained here that must be known in order to use the Key for
reserves/resources classfication correctly. These terms are written in italics and are marked with
an agterisk (*). This Glossary has been included to enable a uniform usage of terms and auniform
use of the Classfication Key. The definitions given here are very close to those given in UNECE,
document ENERGY/WP.1/R.70 (1997).

competent person

cut-off values

Deposit

detailed exploration

economic and mining
engineering data

The studies conducted in connection with the UN Framework
Classfication must be carried out by persons who have the qudificaions

and experience required for the assessment of reserves*/resources* inthe

type of deposit* involved, i.e., who are competent to do the required
assessment. The requirements may be different in different countries,
e.g., in some countries alicense is required.

Economic and technological data, such as minimum tonnage, minimum
content, minimum quaity, maximum trangport distance, that are decisve
for the economic viability* of adeposit*.

Depodts are economically viable (currently or in the future), neturdl
accumulations or enrichments of minerd raw materids. They can

conggt, for example, of one or more orebodies. The economic viability*
of different parts of adeposit can differ. If adeposit isnot economicaly
viable, it istermed amineral occurrence*, uneconomic occurrence*, or
amply occurrence* or mineralization*.

Exploration to obtain detailed, three-dimensiona data about a deposit or
part of it. It includes examination and sampling of outcrops, trenches,
boreholes, shafts, and adits. The samples are taken close enough together
that 9ze, form, structure, content, and other characteristics of the deposit*
can be determined with a high degree of accuracy. Further exploration*
would not sgnificantly increase knowledge of the deposit*.

This term describes the economic and technical agpects of mining the
deposit* or part of it, e.g., legd aspects, profitability and market aspects,
environmentd and land use planning aspects, trangportation, mining and
processing technology. Thisinformation is documented in afeasibility*
or prefeasibility study* or in more generd, less exact, formin a
geological study*.




economic viability

exploration

feasibility study

ENERGY/2001/10
page 19

The evauation of the geological data* and the economic and mining
engineering data* leads to conclusions about the economic viability* of
the deposit* or part of it. These conclusions are documented in a
prefeasibility*, feasibility*, or other study or are derived from the current
datus of mine operations. The last-named is especidly true for low to no
risk projects*. Thefollowing reserve*/resource* categories are
distinguished:
(&) economic. Onthe basisof afeasibility study* or mining report*, the
deposit* or part of it can be profitably mined under current
conditions. These conditionsinclude subsdies. The reserves are
termed "proved minerd reserve’. If this conclusion is made on the
basis of a prefeasibility study*, the reserve* istermed "probable
minerd reserve'.

(b) potentidly economic: On the basis of afeasibility study*, the
deposit* or part of it cannot be profitably mined under current
conditions, but may be in the future if economic, technologica,
environmentdly reevant, or other conditions change. The resource*
istermed "feashility minera resource’.

If this conclusion is made on the basis of a prefeasibility study*, the
resource* istermed "prefeasibility minera resource’”.

(¢) intringcaly economic: At the time of dassfication, adecison
cannot be made between "economic reserve’ and "potentialy
€Cconomic resource’.

(d) Resourcesthat are not economically viable at present nor will bein
the foreseeable future (uneconomic occurrences*) are not entered in
the UN Framework Classfication diagram.

In the exploration of adeposit* or part of it, it is sysematicaly

investigated whether the deposit* contains resources of a quality and
tonnage that may be considered economic. Depending on the degree of
thoroughness and detail, a distinction is made between general
exploration* and detailed exploration*. The limits of the mineralization*
arefirg determined (general exploration*) and then the deposit* is
sysemdicdly and intendvely investigated, including the taking and
andyss of samples (detailed exploration*).

The financing and investment decisions for projectsthat require a

medium to high invesment (medium to high-risk projects*) are made on
the bass of afeashility sudy. Such astudy is generdly required by a
bank before aloan is granted. A detailed description of the make-up of a
feashility sudy and aprefeasibility study* is given in UNECE, document
ENERGY/1998/17 (pp. 16-23).

In afeashility study, dl available geologcd, engineering,

environmentaly relevant, legd, and economic information is examined.

An environmenta impact sudy is aso normaly required. The
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general exploration

geological data

geological study

confidence limits for the cost data must normaly be within £ 10 % and
no further sudies should be necessary for an investment decison. The
information required for this degree of exactnessis derived from reserve*
data obtained from detailed exploration*, pilot processing tests, and
capital and operating costs obtained, e.g., from offers from equipmernt
suppliers.

A feashility study leads to reliable conclusions about the economic
viability* of the deposit. The conclusions of afeasbility sudy are more
reliable than those of a prefeasibility study*, which in turn are more
reliable than the economic conclusons of ageological study*. In contrast
to ageological study*, feashility and prefeasibility studies* involve a
team that includes geologists, mining engineers, economists, engineers,
lawyers, and other experts. All of the team members of dl of the studies
must be competent persons*.

Theinitid investigations after amineralization* is discovered are caled
generd exploraion. The methods used include geological mapping,

widdy spaced sampling, trenching, and drilling to determine the amounts
and qudity (for which minerd analyses in the laboratory may be made)

of the mineralization*, aswell as limited interpretation based on direct
and indirect methods. The objective is to determine the main geologica
characteristics of the deposit* and their persstence. Of specid interest is
initia information about the sze, form, structure, and tonnage of the
deposit* asawhole. Further exploration* (detailed exploration*) would
sgnificantly increase the knowledge of the deposit*. The rdiability

should be sufficient to decide whether in medium to high-risk projectst a
prefeasibility study* and detailed exploration* are justified.

Thisterm includes dl information that dedls directly with the deposit*,
occurrence*, or part of it, eg., the kind and tonnage of the
mineralization*, the geology, the mineralogy, and the petrography. This
information, together with the economic and mining engineering data*, is
used to characterize the deposit* (or occurrence*).

A geologica sudy isusudly written following the geologica

investigations of one of the following types of exploration®*:
reconnaissance*, prospecting*, general exploration*, detailed
exploration*. The make-up of ageologica study is described in UNECE,
document ENERGY/1998/17 (pp. 11-15).

The objective of ageologicd study isto determine the uniformity,

tonnage, and qudity of amineralization* or adeposit* asabasisfor
investment decisions and to report the results obtained. It isincorporated
in further sudies (feasibility* and prefeasibility studies*). A prdiminary
assessment of economic viability* is made on the bass of cut-off values*
for content, thickness, depth, and codts, the last of which are estimated on
the basis of amilar operations. In this assessment, no distinction is made
between economic reserves and potentialy economic resources, owing to
alack of detailed information and the risks involved in medium to high-
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risk projects*. This preiminary assessment only permits the conclusion
that the deposit* isintrindcaly economic, i.e., potentialy economic to
€conomic.

Theresource* class assigned by ageologica study depends on the degree
of exactness of the geological investigations. "measured minerd

resource” for detailed exploration*, "indicated minerd resource’ for
general exploration*, "inferred minerd resource’ for prospecting*, and
"reconnaissance minera resource” for reconnaissance*.

In contragt, in the case of low to no risk projects® it may be possible even
with relatively little knowledge of the deposit* to classfy the deposit* or
part of it as economic or potentidly economic only on the basisof a
comparison with asmilar deposit* nearby.

In contrast to afeasibility* or prefeasibility study*, ageologica study is
prepared only by a geologist (Sometimes together with a mining engineer)
without participation of other experts (e.g., economists, engineers,
lawyers). The geologist and mining engineer must be competent
persons*.

Thisterm is used when a decision cannot be made whether a deposit* or
part of it iseconomic or potentialy economic, because information on the
economic vigbility islacking.

This expresson designates amining venture thet is only sporadicaly
operated. Inthe case of low to no risk projects®, it can be generdly
concluded that the deposit* isonly potentialy economic and is mined
only when the economic, technologica, and infrastructura conditions are
favorable.

The expresson low to no risk project islargey synonymous with small-
scale mining*, which differsin significance depending on the minerd
resource and country. Thiskind of project hasthe following
characteristics:

Neither afeasibility* nor a prefeasibility study* are generaly carried
out.

The operations do not follow the plans of an engineer.

The financing is not done by professonds, i.e, it is not done on the
basis of afeasibility* or prefeasibility study*, so-caled "bankable
studies'.

Usudly, mining law offers amplified procedures or does not apply at
al.

The operations are usudly done manudly or with very smple toals.

Among others, artisanal operations and cooperatives belong to this
category.

Thisterm is used for normal, mechanized mining operaions of various
Szes. Inthese projects, amedium to high investment is necessary. Such
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mineral occurrence

miner alization

mining report

mining satus

projects are usudly regulated by mining law. In most cases, such a project
is darted on the basis of a pogtive result of afeasibility* or prefeasibility
study*, operated in a systematic way according to plans by engineers, and
financed on a professond basis. It is normaly financed by other parties,
e.g., banks, who require a "bankable sudy", such as afeasibility* or
prefeasibility study*.

A minerd occurrence isamineralization* that has not been explored or is
not economically viable. Such occurrences* are not included in the UN
Framework Classfication. Minera occurrence, mineralization™,
uneconomic occurrence* and occurrence* are more or ess synonymous
terms.

Thisisaneutra term for mineral occurrences* and enrichments that differ
from the normal geology of the area. It isused when it is not possbleto
digtinguish between an occurrence* (i.e., uneconomic) and deposit* (i.e.,
economic). They are not included in the UN Framework Classification.
Mineralization, mineral occurrence*, uneconomic occurrence* and
occurrence* are more or |ess synonymous terms.

A mining report gives the current status of the mining of adeposit* or part
of it, furnishing detailed and exact figures for reserves* and remaining or
additional resources*. Itisusudly prepared by the mine operators, giving
amounts and quality of the mineral raw materids extracted during the
report period, as well as changes in the economic viability* resulting from
changesin costs and prices, technologica developments, new legd
requirements with respect to environmental protection, etc.

Before reserve* /resource* figures are entered in the UN Framework
Classification diagram, especidly of low to no risk mining projects, it
must be decided which of the following possibilities gpplies:

(& regular mining of the deposit* or part of it: The deposit* is mined
profitably on a continud basis. This can dso mean that operations are
seasond, with regular interruptions, either due to the climate or
because the operators are occupied with other work. In genera, when
thisisthe case, it can be concluded that the reserves* of the deposit*
are "economic" (see economic viability*).

(b) irregular mining of the deposit*: The deposit* or part of it ismined
profitably sporadicaly. One reason for thisis that the minerd(s) of the
deposit* cannot be sold continualy on the market. In generd, when
thisisthe casg, it can be concluded that resources* of the deposit* are
"potentialy economic” (see economic viability*).

(c) exhausted: The economicaly viable part of the deposit* is mined out.
Conseguently, no reserve* /resource* figures can be entered in the
UNFC diagram.
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occurrence Occurrence, mineral occurrence*, uneconomic occurrence* and
mineralization * are more or less synonymous terms. They are not
included in the UN Framework Classfication.

prefeasbility study A prefeasbility study contains a preliminary assessment of the economic
viability* of adeposit* or part of it and isthe basis for decisions about
whether further studies should be carried out, e.qg., detailed exploration*
and afeasibility study*. A prefeasibility study is normally conducted at
the concluson of successful exploration* for medium to high-risk
projects® and incdudes dl of the available geologica, mining engineering,
environmentally rdevant, legal, and economic information. The make-up
of aprefeashility study is described in UNECE, document
ENERGY/1998/17 (pp. 16-23).

For rdatively advanced projects, the confidence limitsin the prefeasibility
study should be + 25 %. For less advanced projects, higher error limits
may be expected.

Reserve* /resource* figuresfrom detailed exploration* and general
exploration*, laboratory test data, and cost estimates based on catalogs or
comparable mining operations are the bags for theinformationin a
prefeasbility study. The aspects tregted in afeasibility study* are dso
handled in a prefeasibility study, but in less detail. The reigbility of the
conclusonsisless than that in afeasibility study*, but greater than that of
ageological study*.

In contrast to a geological study*, feasibility studies* and prefeasibility
studies* are conducted by ateam of experts, including geologists, mining
engineers, economigts, lawyers, etc.

pre-investment study  Thisexpresson refersto studies used for making investment decisons
about the operation of anorma mine (medium to high-risk project*).
Such dudiesinclude
prefeasibility studies* and
feasibility studies*.
For low to no risk projects* (small-scale mining*), ageological study* can
under certain circumstances function as a pre-investment study.

prospecting In prospecting, an arealindicated to be prospective by known geologica
parametersis explored for mineralization*. Prospecting trenches may be
dug and/or one or two boreholes drilled. No systematic geologica
investigations are conducted. Resource* figures are correspondingly
inexactly known.

r econnaissance In areconnai ssance survey, an areais explored for the presence of a
specific minera resource and certain parameters that indicate the
formetion of thisminera or rock. Any resource* figures are reliable
only to an order of magnitude. They are highly uncertain and should be
entered in the UNFC diagram only if sufficient datais availableand a
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positive assessment can be made by comparison with other, known
deposits® in the region.

regular mining This expresson desgnates a mining venture thet is continudly in regular
operation. This can aso mean that operations are seasond, with regular
interruptions.

In the case of low to no risk projectst, it can be generaly concluded from
ongoing, regular mining thet the deposit* is economic (see dso mining
status*).

remaining or Thetotal resources* minusthereserves* are termed remaining or
additional resources additional resources or Smply resources*.

reser ve(s) Reserves are the economicaly viable part of the total resources* of a
minerd deposit* as demonstrated by afeasibility study* or a prefeasibility
study*. Minerd reserves are subdivided in order of increasing confidence
levd into "probable minerd reserve’ (prefeasibility study*) and "proved
minerd reserve' (feasibility study*).

An exception ismadein the case of low to no risk projects* in which the
economic viahility is evident by the current mining/quarrying or on the
basis of a comparison with asmilar deposit* nearby.

resour ce(s) The term resource is not understood the same way in dl languages. In the
UN Reserves/Resources Classification, resourceis that part of the total
resources* that is not classfied asreserve® and isaso termed remaining
or additional resource*. A resource may become economicdly viablein
the foreseeable future but is not so at present.

Theterm "resources” isnormdly used in English in the way total
resources* are defined here.

small-scale mining See low to no risk project*.

total resources Tota resources comprise the economic reserves*, potentialy economic
resources* and intringcaly economic resources*. The last two are
referred to asremaining or additional resources*. The term should be
used only if figures for both reserves* and remaining or additional
resources* are given, either in percent or as absolute values.

uneconomic Enrichments of minerds that are not currently or in the foreseegble future

occurrence of economic interest. They are not included in the UN Framework
Classfication. Uneconomic occurrence, mineralization*, mineral
occurrence* and occurrence* are more or less synonymous terms.
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Appendix

UN Framework Classification
-for medium to high-risk mining projects-

UN Framework o] Detailed Exploration General Exploration Prospectin Reconnaissance
Classification P P P g
National it
ational System
Feasibility
Study Lo (113)
and/or usually
Mining
211
Report 2 (211)
not
Pre- 1 (121)  [+] oo (122)
feasibility realized
Study
2 (22 T I (222)
Geological
Study [ J (331) JC JS (332) B s (333) < JP (334)
categories of economic viability: 1 =economic 2 =potentially economic 3 =intrinsically economic (economic to potentially economic)

(111) =code

UN Framework Classification
- extended for low to no risk mining projects -

UN Framework
Classification

—>

Detailed Exploration

General Exploration

Prospecting

Reconnaissance

National System
y—b

Feasibility
Study
and/or
Mining
Report

usually

not

Pre-
feasibility
Study

realized

Geological
Study

categories of economic viability:

(111) = code

1 = economic

2 = potentially economic

3 = intrinsically economic (economic to potentially economic)

Date: .....ccooeveviriiiienee

I:l Additional classes to accommodate economic reserves and potentially economic resources of low to no risk projects



