4. Zqjisténi zdroju

...CO vSechno je potreba a co se musi udélat, abychom mohli vyuzivat néjaky
surovinovy zdroj




Predpoklady a zakladni faktory
existence zdroje surovin a jeho vyuziti

» Vyzkum
» vyhleddavani
» vypocet zasob

» feasibility study

®» otevieni a tézba

» (uzavreni loziska, rekultivace, revitalizace......, ... registr zasob,
resp. zbytkovych zdsob, ¢i nebilancnich z&sob, zdroju)

Vyzkum — vyhleddvani — vypocet zasob — feasibility study — otevreni a tézba




Minerdal — nerost — surovina — hornino

®» Je ffeba vnimat odlisnosti téchto termind

» Neni mozné je neomezené zameénovat — nedaji se pouzit na vsechny
(geo)materidly pro promysl (geo-zdroje)

» Vznikd prirodnimi procesy

» Krystalickd mrizka

®» Je homogenni a ma stdlé slozeni vyjadrené vzorcem

GIA .edu



Suroviny, jejich ZDROJE - terminy, vyznam
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suroviny, smési (pevné fdze, kapaliny, plyny), |
substitutional impurity Z nichz je treba separovat slozky

Sfalerit, ZnS

self-interstitial

| iné prvky ve strukture:
1) znecisténi nebo
2) ziskatelné slozky s uzitkovymi viastnostmilll

vacancy
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interstitial impurity




Vyzkum

® zamereno zejmena na genetické znaky
(ferénni a laboratorni metody)

» s jakymi geologickymi procesy je vznik
minerdld/nerosty/surovin spojen

® smeéruje k pozndni typickych mist (geol. The Scientific Method as an Ongoing Process
prostredi), kde se dand surovina mUze
vyskytovat ve spojeni s urCitymi procesy

Make

at do | see In nature’
153 N be from one's
o experiences, ou! S,
Develop di

General Theories
Gengra ieories must be
i

Think of
Interesting
Questions
Why does that
pattern oceur?

» jsou definovana vyhleddavaci kritéria pro
nalezeni zasob surovin

Refine, Alter,
Expand, or Reject
Hypotheses

Obecné loziskove modely/teorie existuijil

Gather Data to
Test Predictions

Formulate
Hypotheses

— to znamenag, ze zndme obecné mechanizmy
vzniku akumulaci surovin - zdroje

Develop
Testable
Predictions

If my hypotesis is correct,
then | expect a. b, c,...




Vyzkum
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Chondrite normalized REE patterns (McDonough & Sun,
1995) of all vein samples in three groups. (A) REE plot of
the LREE highly enriched veins(G1), (B) REE plot of REE
poor veins (G2), (C) REE plot the veins with flat REE
patterns and (D) plot of REE highlights the different veins
in three groups (G1, G2 and G3). The REE pattern of the
lower dolomite (B51-1) is added for comparison.

Optické metody, geochemické analyzy: analytické metody (AAS, GC, NAA, LA-ICP-MS, silikdtové
analyzy, ...XRD, ...), spekiroskopické, izotopicke, ....
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Photomicrographs showing the occurrence of synchysite
and carbonate in the ore bearing veins: A) association of
synchysite with quatz crystals in the quariz jasper vein
(B47-5), B) altered dolomitic rhombs between quartz and
jasper, C) synchysite grains within quariz in the quariz vein
(B46-3), C) idiomorphic synchysite in 3D show from a thick
section (B46-3), E) and F) show synchysite occurrences
within a rhyolitic dyke.
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Simplified large-scale
geological map and
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Field exploration and
laboratory work for models

Mineral exploration drilling,
Kenya
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An exploration geologist uses the
TerraSpec Halo to identify

Business Wire), TerraSpec Halo
mineral identifier, a handheld, full-
range NIR spectrometer
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Modelovani — 3D modely W\" W

3D subsurface modelling, resource -
estimation, model auditability & mal 2
tracking, and collaborative
technologies. .
Leapfrog Mining Software —
3D modelling



Vypocet zasob

Vypocet objemu a hmotnosti suroviny — horniny (t, m3)

Vypocet hmotnosti (t, oz t, ct) suroviny — minerdly, prvky (zndme koncentraci)
Vypocet objemu zaplnénych pdérd mezi zrny horniny — plyn (m3), ropa (bbl, 1)
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piirodni akumulace

Vztahy mezi piirodnimi akumulacemi nerostii a hornin a odvozenymi moderI

\\

U z&sob ropy a plynu se pocitd objem,
ktery zabiraji mezi zrny horniny.

} Oil well

7 Gas.

Reservoir rock

Source rock

RUzné metody stanoveni
tvard a objemu téles pro
vypocet zasob.

SEM image adapted from Ref. 7




/

zde je vysoka
statisticka spolehlivost

Klasifikace zdsob a zdroju informact

classification of resources and reserves
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Klasifikace zasob — vznik ekonomickeho
objektu = |loziska (zdsob, reserves)

refinement of geo/econ aspects

RESOURCES
UNIDENTIFIED
\DENTIFIED RESERVES
econo- RESERVES
measured indicaicd infered hypotetical | speculative
_ A, B C1l C2
mical | proved | probable | _possible o i
( prozkoumané (Wyhiledané) O,
sub- paramarginal
economical submarginal .
L hranice kvality — obsah uzitkoveé slozky
Cut O'H:“ — Ol(raJOV}’/ VZOI‘el< ...jOkO vanocka s hrozinkami: uz je
7 dobrd nebo jesté ne®




na zacatku
presneji jJde
o ZDROJ

qualit
quantity

Y

)
C

Geology

Technology

(dobyvani, uprava)

vliv infrastruktury

control of infrastructure

‘ calculation of efficiency

vypocCty efektivnosti
téZby, vyuziti loziska, investic

,LozZisko" a systém vztahu

environmental,
administrative and
social issues...

cena/ceny

technological
requirements

demand

pozadavky
spole¢nosti —
trhu




Criteria I Technical & Economic Studies

Study

Feasibility study

Mining isn’t just about finding rocks/minerals. It's also
about finding out whether mining those rocks is worth
the time, energy, and money — that's where
feasibility studies come into play.

/

Prefeasibility Study = Feasibility Study
(PFS) | (FS)

Concept

“What it ghould be” *What t will be

Objective

Realistic economic and Detalled study of how the
] mm . mine will be buikt, used as
suff nt to den the basis for a proguction

decsion

Cost AccL

Iracy

Engineeri

ng

Mineral E
Inputs

stimate Inferred/Indicated/
Measured Resources

Mineral E
Qutputs

stimate Inferred/Indicated/
Measured Resources

Probable & Proven Reserves

\\

THE FOUR TYPES
OF MINING
STUDIES

CONCEPTUAL

Stage 1

Information: Low
Confidence: Faithful
Question to be Resolved: "Should

further studies go ahead

PRE-FEASIBILITY

Stage 2

Information: Moderate
Confidence: Optimistic

Question to be Resolved: “Is there a
chance this project could be

uccessful?

DEFINITIVE FEASIBILITY

Stage 3

Information

Confidence: Near-Certainty
Question to be Resolved: "With
these engineering parameters, will this

project be successful?”

BANKABLE FEASIBILITY

Stage 4

Information: High

Confidence: Certain

Question to be Resolved: “Is this
project profitable and how much

capital will be required?




Faktory — rizika, vnitrni faktory

» inferni
- geologicka rizika

» Externi
- fechnologickd
- ekonomickd
- strategickd,
- regiondlni: lokdalni, socidlné-manazersko-administrativni, ,,viadni*)




geological risk factors

Geologické faktory - rizika

GEOLOGICKE - pfirodni faktory: jsou uréeny genezi loziska a
geologickym prostredim. Z toho je odvozen typ suroviny, jeji
kvalita a kvantita, bansko-technické podminky dobyvani atd.

» quality of investigation (prospection) (vzorkovani,
technologicke a laboratorni prace)

» Reserves: (vztah kvality a mnozstvi)
zAsoby vyhledané a prozkoumané

®» quality versus amount of reserves




O Mineral Hydrophylic

Technologicka rizika —a %

technological difficulties (risk factors)

biph + air
Feed (pulp)

TECHNOLOGICKA - znalost a dostupnost E’”ﬁ '
téZebnich, Upravenskych a dalSich zpracovatelskych
technologii.

Hydrophilic
mineral

» technological risks: important
but not essential, just money®

solving technological problems
- consulting companies




economic difficulties

Ekonomicka rizika

EKONOMICKE - vyvoj cen a naklad, faze ekonomickych
cyklu, obchodni strategie té€zare, atd.

» provozni — ndklady a ceny (operating risks — costs and prices)

» nvesticni — dlouhodobd ndvratnost (capital — long-time return)!!!

»  7isk (profi

- \“

t, interest)

Vyse nutného zisku zavisi 1 na poméru vysSe investice k velikosti
produkce, v tomto piipadé tézby. U t€Zeb surovin mezi 30 - 60 kt/rok
je pomér investicnich a vlastnich vyrobnich nakladi na téZzbu jedné
tuny okolo 2 az 4 ku jedné. Tento pomér s velikosti tézby klesa pod

1 pfi t€zbach nad 300 - 500 kt/rok.




Strategickad rizika

strategic complications

STRATEGICKE — zahrnuje dostupnost, zaji§téni suroviny na

trhu nebo svétovych trzich, mezinarodni napéti vSeobecné a v

zemich hlavnich producentu zvlasté, zajem statu na vlastnim
¢Zebnim prumyslu atd.

D dOméCi prOSﬂ"edi Surovinova politika je souhrn véech

aktivit, kterymi stat ovliviiuje
vyhledavani a vyuzivani tuzemskych

e . . zdrojl surovin a ziskavani surovin v
» pO| |T| kG ’ |eg |S|QT|VO zahranidi s cilem zabezpecit jimi chod

své ekonomiky.

» surovinova politika

., _y , N raw material policy
®» vnejsi, mezinarodni prostredi

accessability of raw materials, international relationships, state interests in raw materials —
raw material policy, state of law




jV.Asie - spiSe mensi strety
z&jmU, nez v jinych cdastech
sveta, proc?

Regiondlni rizika

regional/local difficulties

LOKALNI - podnebi a orografie,
infrastruktura, dostupnost energie a pracovni
}ﬂy, stupen vyuzivani jinych zdroju, zatizeni a
ochrana zivotniho prosttedi, stiety zajmu atd.

= problematika zivotniho prostredi — definice
pozadavkU na kvalitu ZP

» [egislativa

» nerosty vyhrazené / nevyhrazené a jejich
vlastnictvi versus vliastnictvi pozemku

Grasberg, Papua-Nova Quinea

climate, orography, infrastructure, acces of energetic and human sources,
conflict of interests, ...




Otevreni loziska a tézba

1265280815

POPD (plan otvirky, pripravy a dobyvépl’) zahrnuje rekultivace....., sestavuje
tézar a predkladdd Uradu pro tézbu (v CR je to Cesky bansky urad) ke schvdleni




The lifecycle of resource, reserve/deposit

The Lifecycle of a Mineral Discovery
Risks Funding risk

Technical risk
Explorationrisk —mM8M8Mm ool

HIGH .
VALUE Discovery S
N There is a tipping pointin (-?\ This is most likely the time when
explorationI when dll'i:’ling amountcs’ [— 3| geoplefoutsidt:jof the mini:lg indlrxlstry
to a real mineral discovery an ear of a new discovery while early
excitement is at its peak. | speculators are looking to cash in. K

=3

Speculation t]
/ Initial drill results provide some insight as [‘]l:]D

to what truly lays beneath but more work
WO rl d STO n d O rd is necessary to define a mineable deposit.
. Early speculators buy into the project.

of reserves:
PERC, ...

Operating Mine

The mine is now open, and
the company can extract
ore and generate cash
flow. Risks still remain,

such as commodity price
/ and management risk.

@ Institutional / Strategic

Orphan Period

Digging In

Junior exploration companies are
7~ typically the first on the ground
proving a geology concept with

After initial excitement,

. —"1, Investment
v surface exploration. proven discoveries require / —%
LOW large amounts of capital for This is the point when experienced
VALUE construction—but are not yet mine developers and financiers

receiving cash flows from an

invest directly to develop the
operating mine.

project into an operating mine.

Life Cycle

4.5 years 1-2 years 2-3 years 2 years 1 years
]

L 1l N
r i

Concept Pre-discovery Discovery Feasibility : Development Startup Depletion Z

Timeline |

4
—r

-

p—




Georgius Agricola 1494-1555

ye . aVSaR hornik, diiv neZ zacne Zily dobyvati, md uvdziti sedm veéci:
povahu mista
jeho polohu
vodu

cestu
podnebi
Zemeé pana
zemé souseda” (De re metallica libri X1, 1556)

N AR BDN N

... Jsou rizika uvazovana jiz pred 500 lety!!!

Hornictvi, téZba surovin...Casto to byla, je a bude
tézkd a rizikovd prdce a investice ve slozitych
podminkdch prirodnich, spolecenskych, prdvnich....




