Faktory ovlivnujici
vyuzivani lozisek
aspects of

deposit/source
exploitation

Kesler: chap. 1



Faktory — rizika, vnitrni
faktory

- (geologicka rizika)

- (technologicka,
ekonomicka, strategicka, lokalni)



Geologie

Technologie
(dobyvani, uprava)

infrastruktura \ pozadavky
spoleCnosti,
vypocty efektivnosti trhu

Investice




geologic risks

Geologicke 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.

n O 4 V 4
m kvalita pruzkumu (vzorkovani,
technologické a laboratorni prace)

m zasoby vyhledané a prozkoumane
m kvalita versus mnozstvi zasob
(rudni/nerudni)

hlavni geologicke riziko




technologic risks

Technologicka rizika

TECHNOLOGICKA - znalost a dostupnost téZebnich,
upravarenskych a dalSich zpracovatelskych technologii.

m Zhacna ale nikoliv
zasadni — feasibility
studies




Konzultacni spolecnosti

pro technologie,
A-D, ...

http://mww.infomine.com/consultants/search/consultantscompanysearch.asp?keyword=technology

Featured Consultants with comprehensive information...

All Consultants...
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economic risks

Ekonomicka rizika
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EKONOMICKE - vyvoj cen a nakladi, faze ekonomickych
cyklu, obchodni strategie t€zare, atd.

provozni — naklady a ceny
investicni — dlouhodoba navratnost
m zZisk

Vyse nutného zisku zavisi 1 na poméru vyse investice k velikosti
produkce, v tomto piipadé tézby. U té€Zeb mezi 30 - 60 kt/rok je
pomér investi¢nich a vlastnich vyrobnich naklada na téZbu jedné
tuny okolo 2 az 4 ku jedné. Tento pomér s velikosti t&zby klesa pod 1
pfi t€zbach nad 300 - 500 kt/rok.




cviceni

Vynos-riziko-likvidita

Vynos

Investice

Kde bude lezet prostor
s mvesticemi do
téZebniho prumyslu?

vkladni kniZka,
beézny ucet

riziko likvidita


JC
Podtržení

JC
Razítko


strategic risks

Strategicka rizika

STRATEGICKE - dostupnost suroviny na svétovych trzich,
mezinarodni napéti vSeobecné a v zemich hlavnich producenttu
zvlasté, zajem statu na vlastnim tézebnim prumyslu atd.

7

m domaci --- napt. jejich
A18) 11} ) / zlepSeni vede k
® Vnejsi, mezinarodni riistu viznamu

ptirodnich faktori

VZta h y pi1 ocenovani

lozisek

m surovinova politika
m politika, legislativa



regional risks

Regionalni rizika

LOKALNI - podnebi a orografie,

infrastruktura, dostupnost energie a pracovni R L
/4 v ~Nr * 0 r 4 AR % )

sily, stupep vyuzivani zdroju, zat1zen1. a RREREREYAY)

ochrana zivotniho prostiedi, stiety zaymu atd.

= problematika zivotniho prostredi — definice
hozadavkd na kvalitu ZP

m legislativa — Spatna/dobra/slozita....

= nerosty vyhrazené / nevyhrazené - maji ruzné
pravni postaveni (poplatky!, royalty)




Georgius Agricola 1494-1555

ye .. avSak hornik, driv neZ zacne Zily dobyvati, md uvdZiti sedm véci:
povahu mista

jeho polohu

vodu

cestu

podnebi

zemé pana

zemé souseda” (De re metallica libri XII, 1556)
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rizika ze 16.stoleti©



Projevy soucasnych faktoru v
obecnych trendech vyuZivani zdroju

m Castecné posun k méné kvalitnim surovinam ve smyslu nizsich
koncentraci u rud, nahradnim, Ci netradichim

= t&Zba nekontrastnich typu loZisek (vtrouseninové rudy -
y,disseminated")

= U nerudnich surovin - vyhledat kvalitni loZiska bez znecistujicich
slozek!

m prirodni faktory (...nizké koncentrace uzitkovych slozek) jsou
vyvazovany vetsi tezbou, povrchovou tezbou, inovaci v technologiich

= vyuziti zdroji v hloubkdch - zlepSeni prizkumu a technologie téZeb

horizontalni vrty,
technika pro prizkum a
vzorkovani motskeho
dna




Deepest mine

TauTona (3.9km deep in 2008). AngloGold Ashanti's Picture by: Duane Daws

. South Deep mine, Gold Fields,
Mponeng gold mine, located south-west of SA p
Johannesburg in South Africa, is Currently the Several types of mines can be found around the world. Mines that might be
3 2 2 considered the world's deepest are either open-pit or vertical shaft mines. Vertical
deepeSt mine in the world. The Operatmg depth at shaft mines hold the record for being the deepest mines in the world. Most are

Mponeng mine ranged from between 2.4km to more located in South Africa due to its abundance of diamond and gold deposits. As of
2003 the deepest mine is the East Rand mine at 3585 meters, but as technology
than 3.9km below the surface by the end of 2012. improves and the search for natural resources continues many mines are constantly

being deepened. In the next few years, the Western Deep mine will reach 5 km.

Many problems arise when digging so deep into the Earth. The most obvious is the
heat. For example, at 5 km the temperature reaches 70 degrees Celsius and
therefore massive cooling equipment is needed to allow workers to survive at such
depths. Another problem is the weight of the rock. For example, at 3.5 km the
pressure of rocks above you is 9,500 tones per meter squared, or about 920 times
normal atmospheric pressure. When rock is removed through mining this pressure
triples in the surrounding rock. This effect coupled with the cooling of the rock
causes a phenomenon known as rock bursts, which accounts for many of the 250
deaths in South African mines every year.

The Kidd Creek copper / zinc
mine, located 27km north of
Timmins in Ontario, Canada, is
the eighth deepest mine and the
deepest base metal mine in the
world. The mining depth at Kidd
Creek extends up to 2,927m

beneath the surface. Co vyrovnava vyssi naklady tézby (feSeni vysokeho
tlaku v horninach, vysoké teploty, vétranti, ...)?




Deepest mines

AngloGold Ashanti’s Mponeng gold
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mine, located south-west of
Johannesburg in South Africa, is
currently the deepest mine in the world.
The operating depth at Mponeng mine
ranged from between 2.4km to more
than 3.9km below the surface by the end
of 2012.

MAJOR GOLDFIELDS OF THE
WITWATERSRAND BASIN

West Rand ¥ contral Rand

2501111

Far West Ran East Rand
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Gold Field

Production | Grade
(M ozs) (git Au)

https://www.mining-technology.com/features/feature-top-ten-deepest-mines-world-south-africa/



https://www.mining-technology.com/features/feature-top-ten-deepest-mines-world-south-africa/

TauTona mine

Company: AngloGold Ashanti

Year

2003 4
2004 4
2005 4
2006 &l
2007 &l
2008 &l
2009 18l
2010 &
2011 &l
2012 0]
2013 4
2014 1121
2015 13l

Production

646,000 ounces
568,000 ounces
502,000 ounces
474,000 ounces
409,000 ounces
314,000 ounces
218,000 ounces
259,000 ounces
244,000 ounces
189,000 ounces
235,000 ounces
232,000 ounces
209,000 ounces

Grade

12.09 g/t
10.88 g/t

9.62 g/t

10.18 g/t

9.67 g/t
8.66 g/t
7.29 g/t
7.01 g/t
7.55 g/t
7.63 g/t
7.34 g/t
8.21 g/t
8.46 g/t

Cost per

ounce
US$ 171
US$ 245
US$ 256
US$ 269
US$ 317
US$ 374
US$ 559
US$ 700
US$ 818
US$ 924
US$ 920
US$ 882
US$ 883

What are reasons
for increasing cost?
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Kiirunavaara, Sweden
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Deep, large, Escondida

Named after the Spanish for
‘hidden’, Escondida is a copper
mine located Atacama Desert in
Northern Chile and is the world’s
largest copper mine by output.
Open since 1990, it is one of the
deepest open-pit mines in the
world, with its output at 1,270Kt
of copper, accounting for 5% of
the world’s supply. It is co-owned
by BHP Billiton (57.5%), Rio
Tinto Corp. (30%), and Japan
Escondida (12.5%).




Deep in rocks and seafloor

MINING SYSTEM

Mining Support
Vessel (MSV)

Wieliczka Salt Mine

, y

|
‘ Riser & Lifting
| System (RALS)

;

Seafloor Mining
4 __Tool (SMT)




Deep under lake

About 2,000 feet under Lake Erie, 30 miles east of Cleveland in Fairport Harbor, Ohio, you'll
find a vast site called the Morton Salt Mine.



Uran — noveé technologie

,krtek s XRF
detektorem na
cumaku®© - néco
jako tunelovaci
Stit pro té€zbu
bohatych poloh v
piskovcich

Figure 37. The In Situ Uranium Recovery Process
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alkalic process

Injection wells (1) pump a
chemical solution— typically
groundwater mixed with sodium
bicarbonate, hydrogen peroxide,
and oxygen—into the layer

of earth containing uranium

ore. The solution dissolves

the uranium from the deposit

in the ground and is then
pumped back to the surface
through recovery wells (2) and
sent to the processing plant

to be processed into uranium
yellowcake. Monitoring wells

(8) are checked regularly

to ensure that uranium and
chemicals are not escaping from
the drilling area.



Infiltracni loziska uranu

Liagrammatic - not to scale
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L N R L “7_7  Uraniumin altered titanium minerals, BSE images: (a) oxide uranium species at the margin of
strongly altered ilmenite grainin form of impregnation along fractures and sites of dissolution—a
close-up at the point marked by X; (b) leached surface ofilmenite grain and composition spectrum of
its lightest site. Carbon peaks are caused by sample preparation. Example: Dalmatovo Deposit,
Russia, Ti-U-P association.




Modelovani kvalita -
kvantita (rudy)

nebilanéni

kvalita

(&)
NV,

bilanéni

nutny trend u fady

soucasnych rudnich
lozisek, ptisobeni
prirodnich faktort

pohyb hranice mezi NB a B
plusobenim riiznych faktor
na vyuZitelnost lozisek

IIH

kvantita




Schéma systemoveho
modelovani (obecné)

4 formulace cile
v

g definice objektu

g POpIs struktury modelu

experiment

1dentifikace parametri

1

studium chovani a syntéza modelu

korekce

‘






