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[avemoripov Adqvoy 1. KOITASMATONOTIKH EPEYNA- OIKONOMIKH TEQAOTIA
Economic Geology - Mineral assessment
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Universities-Research Centers

Mineral Raw
Materials
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Mineral Reserves
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Locating New MRM. Economic Geology - Mineral assessment
Mineral Resources (Opuktéc Mpwtecg YAeg OMY)

Mineral-Ore Reserves (AmoB<pata)

Geo-environmental models

include those potentially economically and \ must be economically and technically
technically feasible and those that are not feasible to extract

(mineral occurrences)

Dr. P. Tzeferis, Gen. Director, Directorate General of Mineral Raw Materials, Ministry of Environment and Energy, 2019



METAAAIKEX

Wy

s MONY pikTwv B£100XWV 0puKTWYV Bacikwy (Pb, Zn) kai TOAUTIHWY
pETAAAWY (Au, Ag), cupTTEPIAQUBAVOHEVWYV BEI0UXWY OPUKTWYV TOU
XaAKoU, aAAd Kal avTioTOIXWV TTPOIOVTWY o§eidwong, Trou

) ouvdEovTal HETAAAOYEVETIKA JE TTAOUTWVIEC YPAVITOEIDEIC
| B1£10000€IC OTO PHapUAPOPOPO KPIoTAANOOXIOTWOEC UTTORABPO

: 1 TG mepIoXNG (YEWTEKTOVIKO TTEPIBAAAOV OPOYEVETIKOU
\ A\ HaypaTiopou)

AN
s

METAAAMKEZ OPYKTEL HIPITES YAEX ( MOIIY )
MAKEAONIAL OPAKHL

9 |

N Apfuetsidng Ap Ovarnvmes: Dsavidmog. EMILIINOM | wa

MOTMY vikeAiou, XpwHiou Kai
AtukoAiBou Trou cuvdéovral
HETUAAOYEVETIKA PE
UTTEPPBUOIKA HAYUATIKG
TETPWHATA OF YEWTEKTOVIKO
WEPIBAAOV WKEAVIOU
@Aolou

a 5-10% net profit value of the total gross value
would be a great success!

“Mineral wealth” is not a “treasure” to find and get
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Gross value of unexploited metal reserves in

~ northern Greece (mine life-time > 25 years)

Metal Ni Pb+Zn Au Cu Ag Total value

commodities (euro X 10%)

Kastoria 2.819 2.819

mine

Stratoni 853 320 361 1.534

Olympiada 2.818 3.834 1.398 8.050

Skouries 5.357 7.060 12417

- 852 27 12 891
1.810 80 1890

27.600

Dr. P. Tzeferis. Gen. Director. Directorate General of Mineral Raw Materials.

Ministrv of Environment and Enerav. 2019
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Key Issues for Economic Geology - Mineral C

assessment

*Urgent need to locate new deposits of
Mineral Raw Materials to meet the growing
global demand for high-tech metals.

* A prerequisite for identifying new deposits
IS to better understand the geological
processes that these minerals bring to the
geosphere. Also, mineralogy is a must
for determining the best mineral
processing methods.

*Geo-environmental models. itis
necessary to map the life cycle of metal
deposits and metal commodities, from the
deposit in the subsoil and through the
metallurgical plant to the final industrial
use and disposal (re-use, recycling,
circular economy).

/-— Environment \{-\

Depo:::t -
Formation Recycling 'Dtsposal

Geoenvironmental
deposit models

Genetic

models

Minerals information,

/ analysis, materials flow

{ Mining,
Erosion Processing,
\ Refining
\/, | Commodity Use
X/ /

Lifecycle of metal
commodity

Lifecycle of

deposit (mine)

P. Tzeferis, Mineral Resources- Petrology and Environmental Management , Faculty of Geology & Geoenvironment of the University of Athens
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POLYMETALLIC SULPHIDE MINES IN NORTH GREECE

A5

ITectono-magmatic belts: U o {52
[ Joigocens GO W™ | Rhodope Zone: Eocene —

[ Eocene - Miocene B3 { VR SRR | Miocene magmatic belt
[l cretaceous - I. Paleogene [SEM - Superimposed on pre-
Deposit types: Mesozoic metamorphic

@ Epithermal Au basement

@ Skarn, replacement, vein
Pb-Zn (Ag-Au)

Magmatic-hydrothermal
deposits within both
Tertiary intrusive/stratified
units (porphyry,
epithermal systems) and

in older sequences
(carbonate replacement)

Porphyry-style Cu-Au

(From Hahn et al., 2010)



Gold bearing deposits, NE Halkidiki, Macedonia
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The mineralogical study shows that in
the most common hematite type of
laterite, Hydrometallurgy mainly
solubilizes chlorite and illite, which
make up 25-30% of the mineralogical
composition of the ore, in the which
contains 80-85% of Ni, justifying
restrictions on extractivity. The
remainder of the Ni found in hematite
(or goethite) is not dissolved at least in
low temperature and pressure
conditions. To recover all of the Ni, more
than 70% of the ore must be dissolved,
making the method extremely
expensive.

Mineralogy is a must

Mineralogy is a mixture of chemistry, materials science, phySICS
and geology.

Pissolithic type of Fe-Ni- contalnlng ore, he hematlte chr= chromlte gz = quartz

Dr. P. Tzeferis, Gen. Director, Directorate General of Mineral Raw Materials, Ministry of Environment and Energy, 2019



2. EITIAOTH OPOHE TEXNOAOTIAE EZEOPYEHS KAI METAAAOVPTIKHE EITEEEPTASIAT MEXPI TO
TEAOS ZQHE TOY IPOIONTOS
MINING-MINERAL PROCESSING AND EXTRACTIVE METALLURGY-RECYCLING--DISPOSAL TO THE
END OF LIFE CYCLE
|
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Economic Geology - |-l W

Mineral assessment ( ) C )
] Metal By-product(s) Shgmage
Mineral Resources Incusarial

Mineral-Ore - e
Reserves —Geo-
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Figure 1.3 The steps and processes involved in extracting 2 metal from an ore deposit.



MINING: Mining Engineers are responsible for the planning, design, operation
management, sustainability and safety of the mineral exploitations.

Above groun nderground/exploitations
Abovegroundiorunderground exploitation?:
Cost IS one of the main drivers for making the decision to move underground.

Cut-Off grade is the minimum grade required in order for a mineral or metal to be
economically mined (or processed). For a mineral is the ratio between the ore and the

overburden.

Key issues. Setting priorities:

1. Ensure the maximum safety level for the workers and the mine
2. Achieve the minimum exploitation cost

3. Attain the highest possible mineral recovery



https://en.wikipedia.org/wiki/Mineral
https://en.wikipedia.org/wiki/Metal
https://en.wikipedia.org/wiki/Mining

Deep sea Mining: the possibility to exploit the seafloor’s minerals

il Al e,

C&D MsW eWaste Tires
Construction & Municipal Solid Electronic Waste Car, Truck,
. Demolition Material Waste & Appliances Rubber Products
Landfil Sorting Processes ...
Manual & Automated Operations -
Andls
Shredding & Separation i,
Automated Operations RV URLE
Power Metals Plastics Rubber
Paper, Wood, Copper, Aluminum, Iron, ABS, PE, PVC, Powders, Pellets,
. Oils, SynGas Precious Metals Other Crumb, TDF p
T o - Mining the urban deposit: process of reclaiming raw materials from
Extraterrestrial Mining: the possibility of exploiting products, buildings and waste from towns, cities and metropolitan areas,
raw materials from asteroids, the moon and other with the goals of monetizing urban waste streams, enhancing recycling
minor planets, including near-Earth objects and releasing environmental strains.
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Dr. P. Tzeferis, Gen. Director, Directorate General of Mineral Raw Materials, Ministry of Environment and Energy, 2019
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keyissues IMineral Processing and Metallurgy 6

 The immediate future is in the poor (low concentration) polymetallic but abundant
ore reserves. Large Size, Low Grade minerals (e.g Porphyries typically have 100 million to 5 billion

tons of ore with a lower grade (0.2% to >1% copper).) It is the size of these deposits that allow for
bulk mining and economies of scale)

* Finding the most appropriate methods according to science, technology and economy.
Pyrometallurgy or Hydrometallurgy or (Bio) hydrometallurgy? Mineralogy of deposit types and
economics are essential to select the most suitable method.

*Enhancing Mine
Productivity, Safety
and Environment

Safety (dam safety,
etc.) and

Environment
(Waste disposal,
waste management)

Talvivaara Mining, Finland

Dr. P. Tzeferis, Gen. Director, Directorate General of Mineral Raw Materials, Ministry of Environment and Energy, 2019



8 Eovct e Kasobimua : : : :
e Talvivaara, Finland bioheapleaching process

L5 Mavemonipuoy Adywiv
Sotkamo

Low grade mixed sulfide ore: Its annual production capacity IS L A
Osio Helsinki

over 10 million tonnes of ore. The mine has reserves amounting
to 1 billion tonnes of ore grading 0.22% nickel, 0.13% copper, ®  Swckhom o

0.5% zinc and 0.02% cobalt

_,
| I8 Qs
\ | S e
l olmisopol L2
/ I
R / |
WG causiang ,' =
\ |
|
/

Talvivaara mining process. | |
- ----------------.

HEAP LEACHING PLS PONDS METALS RECOVERY
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= Mineralogy and Ni distribution @

Talvivaara, Finland

Modai Minerai Composition (Wt%)

One of the largest known sulphide nickel deposits in

Apatite Others (?)
19 Gamet(sp) ~ 5o

1|I:‘.vi1 /
\ /

Oxides
3%

Tremolite

%

Feldspars
PI) —
12 %

Graphite
12 %

Sulphides
(tot)
3%

of the process.

Sulphide Minerals

Europe (total mineral resources >1000 Mt, 0.22% Ni)

One of the largest known nickel sulphide deposits in Europe (in
Sotkamo, over 1 billion in ore reserves) that will allow the
production of 33 to 5,000 tons of nickel per year over the next 45
years. At the same time, zinc (90,000 tpa), copper (15,000 tpa)
and cobalt (1,800 tpa) will be produced as valuable "by-products”

Distribution of Ni

Quartz
Micas (Bf) 17 %
14 %

0.23% Nickel distributed
mainly in sulphides
pentladite and
pyrrhotite, the main
nickel bearing minerals

Pentlandite

0% Altered
Sphalerite [~ pentlandite
3% / 1%
Chalcopyrite

2%
Oxidized po
14 %

Pentlandite
7%

-

Pyrrivotite +
oxidized po
%

[

|

Pyrite
1% Altered
pentlandite

59 %

14

Dr. P. Tzeferis, Gen. Director,

Directorate General of Mineral Raw Materials, Ministry of Environment and Energy, 2019




Talvivaara Mineral Processing 6
Bio-hydrometallurgy in low grade

Kkat Meppaiiov
sulfide ores in Talvivaara Finland

Biokasaliuotusprosessi

Key process parameters include particle size,
aeration, irrigation and acid consumption

Beitonits- B MUoVWUOELS

Priméarikasa

| Bio-extraction process is already used to produce gold,
copper and uranium from poor but large scale deposits.
A) Primary leaching for 15-18 months: The first mine in the world with a microbial

expected nickel recovery approx. 80% B) hydrometallurgical nickel extraction process from nickel
Secondary leaching for additional 3.5 years; ore Heaps is in Talvivaara, Central and Eastern Finland
total expected nickel recovery >90% (by Talvivaara Mining Company Plc).

Bioheapleaching. Process run in two stages




+ bacteria SKOURIOTISSA CYPRUS HBL/SX/EW HYDROMETALLURGY
CinS + Or+ H2SO4 — CuSOs+ CuS + H2O METHOD FOR CU EXTRACTION {Hellemc Copper Mmes)

Heap
(3° Slope)

Geomembrane Liner

% Cu: 0.35%

0 Solvent Extraction
Bacterial Heap Leachlng- Solvent Extraction- Electrowmmg Xnpwn AvtiSpaon Metadopéc Xakol amnd tnv
—:' Yéartwkn otnv Opyavikr Qaon (extraction)

2R- H +|cu*+50:* | > R2 - cu+ pH+504 |pH =2

: ‘¢ Xnpkn Avtibpaon Metadopag Xalkou and mv Opyavikr
) otnv Yéartikn ¢aon (stripping)

Re- Cu+2H+50: | 2R — H +|ci*" 504 [180gpIH 250

waste management (tailings)

Mining and Metallurgy Finding t
technolog
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The need for detailed experimental
research
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EpyaoTnpiokn KAIJaKo

MeTalAoupyikn Epeuva BlIoeKXUAIONG
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“Huio

MAOTIKA KATHOKO

Laboratory scale experiments, Pilot Plant, Column Leaching, Heap Leaching 17
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precious metal production (Cyprus)

6 KWV XPpUooU KUpaiveTal atrd 5-20 um kal auTo atrokAEiel
IOMNXOVIKG EQAPHOLOUEVES BAPUTOMNETPIKEG HEBOSOUG ENTTAOUTIONOU SUNMSLIY: SO s

1900 00K v - —

2 TOU. PHOGMX CRERODY - —
o v rFttFErrrrerry
e B e

- ..

R o 2900 TOPOGRAPY. A~

E Sedimentary rocks (Umber, shale limestons) - Massive pynte : Mineralised lava
[+ 4] Ovidised and leached lava Stockwork mineralisation __———  Faul
. B Unaftered basalt D Altered ava

Dore Bar Analysis (XRF)
Dore Number: 31
Elements Content Net Weight
. 54 % kg

Koékkol xpuoou (doTtrpol)

padi pe KFeS . Au 15,71 1,015

- Ag 44,54 2,879

Cu 38,77 2,506

Fe 0,11 0,007

Zn 0,04 0,003

Ni 0,06 0,004

Se 0,64 0,041

Sr 0,01 0,001

sh 0,08 0,005

Sc 0,01 0,001

Bi 0,03 18 0,002

Total 100 6403



The case of LARCO GMMSA - General Mining & Metallurgical Company

The future of Larco is Hydrometallurgy

of low grade Greek nickeliferous laterites (<1% Ni)
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Mining Rate 1.25 Mtpa
Reserves 9.7 Mt @ Au: 3.13g/t (No As

(arsenic), Pb (lead) or other

heavy metals) aate]
Gold 110,000 oz./year e Ko nsinm)
Silver 85,000 oz./year imee soz
Production [gold and silver alloy (Doré)] L X
Processing Conventional cyanide leaching
Recoveries 90% gold ; 60% silver (Mineral deposit and project
Highlights similar to Ovacik Turkey) Asxavn TeAparwv

= Approval of the PEIA issued in February 2012

= EIA submitted to the Ministry of Environment on March 2012
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Deposit Type
Mine Life

Mining
method

Mining Rate

Reserves

Processing

Gravity concentration works when gold is in a free
elemental state in particles large enough to allow
mechanical concentration to occur.

Highlights

= Approval of the PEIA issued June 2012

= EIA for the project submitted to the P
Ministry of Environment December 2012

= EIE for Exploration Works Oxia Mine, Feb 2012

¥

NOT APPROVED BY THE STATE 2018, SEE ALSO
(SOCIAL LICENSE TO OPERATE)

[ S st g
) . D Tenoment baundary

Major roads
Minor risels
( v Railway
& Kurdzhali 1+ Anpon

|

Cu — Au epithermal

11 years

Oxia mine Underground Drift
& Fill Agios Dimitrios Open
Pit

Aloxandroupols R

0,2 Mtpa S \
1.3 Mt @ Cu: 26,1g/t, Au: : U o |
15.lg/t KT X, ! S " ) 'bl\rkrovdlo‘noq

Flotation (Cu/Au conc.) &
Gravity circuit (Au doré)




Kassandra Mines (Olympias-Skouries-Mavres
Petres-Stratoni projects)

X Mine
Road 4 ! w
== Mining Rights \ N
boundary

Village > wi- 3 ~ Mavres Petres Mine
8.5 km Tunnel P $o 3 *  Co ntin.ue L.I{? n".l'mrs op_-er:at'lc_m (Mavres Petres_)
7 : X '« QOperation of existing flotation plant (Stratoni)

The investment in brief

Olympias Mine
* Upgrading and development of existing UG mine
X * Recommissioning & operation of upgraded flotation plant

Skouries Mine
Mavres Petres Notyet « (Combination of open pit and underground mine
Notyet * Flotation plant and recovery of free gold
o * Disposal areas to be put into operation in stages
Stratoni Mill and rehabilitated in phases
& Port
Facili;ies New Ore Treatment Facilities in Madem Lakkos
Notyet = MNew flotation plant for Mavres Petres and Olympias ore
Skouries Notyet . New metallurgy plant for Cu, Au & Ag production
Notyet * MNew Olympias —Madem Lakkos adit for transportation,
exploration and ventilation
Aphaseof New Kokkinolakkas TMF, high environmental protection
construction ctzndards  Tailings Management Facility (TMF)

Dr. P. Tzeferis, Gen. Director, Directorate General of Mineral Raw Materials, Ministry of Environment and Energy, 2019



Mavres Petres / Stratont Mining Projects - Overview

Deposit style Replacement mixed sulphides

Mining Method  U/G Drift & Fill

Mine Life

Reserves

Production

Processing

Recoveries

ENnvids Xpuod AE

Frngarerur 400 masl

New uppes decline
\

Potential mining operation for an additional 2 PR—
years of mine life
Operation of existing flotation plant (Stratoni).
Will be replaced by new flotation plant at o
Madem Lakkos

0,9Mt @ Zn: 11.5%, Pb: 6.9% and Ag: 184g/t (+
AU VTOUKPOCKOTIK®V d10oTace®V (<1um), dgv B
alomoteiton)

+235kt ROM

218

Stratoni Flotation (Pb-Ag and Zn conc.)

92% Pb and Zn; 83% Ag to Pb concentrate

Upside

Highlights

+ >100 yrs of historic production

+ Potential for an additional 2 years of mine life

» Huge exploration potential within area with drilled and

* Cash flow positive drill ready targets

24




Olympias Mining Project- Overview

Deposit
Type

Mine Life

Reserves

Mining
Rate

Processing

Recoveries

Highlights

* Phase | processing underway

¢ Underground refurbishment &
development underway

* Recruitment underway

*Upgrading and development of existing UG mine
*Recommissioning & operation of upgraded flotation plant

Replacement mixed sulphide

- Phase Il mining

25 years

2,4 Mt old tailings @ 3,4 g/t Au
11,5 Mt ROM @ Pb:4,6%, Zn:6,1%, Au:
9,0g/t, Ag: 137,5¢/t

Phase | —Tailings — 800 ktpa to 1M tpa*
Phase Il — Underground — 450 ktpa

Phase 111 — Underground Expansion — 850
ktpa

Phase I - Flotation (AsPy)

Phase Il — Flotation (AsPy, Pb/Ag, Zn conc.)
Phase Ill — Flotation + Gold plant(at Madem
Lakkos)

Pb/Zn/Ag/Au in concs.: +90%; Met plant: +/-
90%

Optimisation _
+ Continue with phased development plan Upside
= .Copper - gold metallurgy at Madem Lakkos * Ore body open at depth

« Update current mine design based on new * Potential to add significant resource
resource model ounces
*tons per annum

orate General of Mineral Raw Materials, Ministry of Environment and Energy, 2019



=, EAAHNIKH SHMOKPATIA
,\‘ - Edvixov kar KaroSiotpiaxoy
5 Mavemoripiov Adyqviy

Deposit Type  Cu - Au porphyry 1. Open Pit
Mining Rate ~ 8Mtpa Open Pit ; 4.4Mtpa

Underground SLOS

240m

Mine Life 27 years, (7ysopenpit20ys

underground)
Reserves 148 MT 0.76 g/t Au, 0.57 % Cu 2. Underground
Production ~140,0000z Au, ~30,000t Cu pa Open

Pit ~100,0000z Au, ~22,000t Cu pa

Underground 700m

Processing Flotation (Cu/Au conc.) & Gravity

Skouries Mining Project — Overview 6

circuit (at Skouries Concentrator)
Gold smelter (at Madem Lakkos) -
(80% Au dor¢)

Recoveries LOM average ~84% Au and ~91% Cu

Highlights

* All permits issued (EIS, Technical Study, Forestry,
Installation for electromechanical equipment)

* Metallurgy permit still pending

Npdypeppe
MeTamuyiaeay
Tnoudiy

Erﬁorﬁpaq me
kat Meppaiiov

Access
ramp

Production

Shaft




Skouries Cu/Au Project
Schematic of the Skouries Concentrator Flow Sheet
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i EAAHNIKH SHMOKPATIA {
' Edvikov kar Karobiotpiaxdy
Mavemoripov Adyviv

Ay Metallurgical Project — Technical study =

MATTE

METAAAOYPTIA. To piypa xpuoodopou apaoevomnupitn — atdnpomnupitn OAupmadag Kot
Xpuoodopou yahkomupitn Zkouplwy Twv MetaAleiwv Kaooavépag tpododotolvtal
O€ KALLVO aKaplaiag TENG amo Omou mapayetal patta xaAkou-odripou, n omoia Spa

KoL WG GUAAEKTNG XpUGoU Kal apyupou, Kot okwpia. AKoOAoUBwG, N puatta xaAkou-
o6 pou udiotatal apytkd ekxUALON Kol 0TV CUVEXELA EKAUIVELON OE KAULVO

oKaPLALaG LETATPOTTAG YLa TNV OITOUAKPUVGH TOU TIEPLEXOUEVOU GLSHPOU KOL TNV
napaywyn apyou xaAkou (blister copper, evéildpeco mpoiov xaAkol) o omoiog I As ST
ouvexileL va 5pa wG GUANEKTNG XxpuooU Kat apylpou. O apydc xaAkog odnyeital otnv treatI'nent
povada avaktnong HetaAMwyv omou kabapiletal pe nAektpdAuon Kol avaKTAToL OUVOG ’ He QAAOU .
, . ) ) ; , ) EUETQy gps Pyuen &, )
KaBapog XaAKOG 0TI KaBOSoUE TNG NAEKTPOAUGNG EVW TA TIEPLEXOLEVA TIOAUTLAL Ty 0Teg 0 Moy Q- EDVQU(Q
P U - S : , g . ’
Sulphuric acid production. To B€io MOV MEPLEXETAL oTa CUPRUKVIUATA TIOU Repig Pono on Toy IEDVQOLQQ Via
rpodobatolvial oty peraloupyia abpavonoieltal e TV popdn avdxtnari Tou we 0 { cto ou Q oevu(Od
Bexixd of . £n povaba napaywyric Belkol oféog edapuodletal n texvoloyia me SutAng Allwua‘aq '"(’U HOU
anoppbdnong npog peytotonoinen e andSoone. To napayduevo Beuxd oty and tig Waﬁgp X ¢ qu t"V Ha nupl“bv
eyxaractdoei g petalloupyiag oty nepioxn tou Mavrdp Adkxou pertadéperal Sia l'| Kay n ue‘@(‘po ’
Papurnrag jtow aywyol onig vees Aevikég eyxatactadsis tou frpatwviou yia faidooia ED[BW mll tOu
uetadopd ue mola, ormu(()l') o on’lkd g M OT']
*0pos; f
Ty, H0p¢

Waste Management. H Staxeiplon Twv kaBe popdng otepewv amoBARTWY TS LeTaAAoUpyiag
(okwpla kot okopoditnc) yivetal umo oxedov Enpn Hopdn yla TNV EAaXLOTOMOLNGN TOU OYKOU TOUG
KOLL TNG PUTIOYEVELAG TOUG OAAG KOLL TNV PEYLOTN OVOKUKAWGN TOU Blopnxavikou

vepoU. TEAoG, To cUVOAO TwV otepewV amoPAntwy, edpocov dev alomolouvial wg
SouLka A epmopeloLua poilovTa, SlatiBevtal oTov MOPAKELLEVO VEO XWPO amoBeong

28
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Olympias-Skouries
Metallurgical Project

kat NeptBaAiov

(simplified)

Smelter Preheated and/or oxygen

Inputs enriched air  mel]
Au concentrate 250 Kt/a : |
Qgé Cu concentrate £30 KY/a %
L 3 &
@Skouries conce@ SE
as it is proposed in the AEPO —

The construction of a
metallurgical gold
. oy ® &

production unit is Matte
foreseen in Law H Poow) ynukny aviiopaorn mov AcuPdvel yopo péca oto opédp xoBodov g
3220/04 which ratified KOLVOU, Elvat:

the transfer of the
Cassandra Mines from 4CuFeS; + 50; + Si0; — 2(Cw,S - FeS) + (2FeO - S10,) + 450, + Q
the Greek state to concentrate blast  flux matte slag
Hellas Gold SA

Uptake

' «—Reaction shaft

Settler

Slag Matte

off-gas

Movadeg
eneepyaoiog
anoeplwv Kat
otaBepomnoinong
As

ArtagpLa. MTNTIKEC
Mpoc Sladlkaoiec avaktnong ouoaiec, SO2, okAOVEC,

Cu KoL TIOAUTLHWY HETANAWY EVWOELG afwtou, Bapewv
Au kol Ag METOAAWV ,0pOEVLKOU
KATL.

By P. Tzeferis



EXAMPLE PORPHYRY

A1 pen i Al ) Bingham Canyon Mine: the

(principally copper) mine

largest artificially made excavation in the world
(from 1903)

National Historic Landmark (from 1966)

. m Each year the Bingham Canyon Mine, located in
(80 i@ @ saltLakeCity Utah and owned by Rio Tinto and in production
Tooek ©  KH since 1906, produces approximately:
Ampicaiy - *300,000 tons of copper
Y . f +400,000 oz of gold
Salt Lake : 4,000,000 oz of silver
City ¢ 30,000,000 Ibs of molybdenum
]
i
i (15|
i
]
]
1
i
1
i
1
i
i Lehi
1 o American &
: © Fork i
P Sanalam 7 ¢
. e W Fairfield
: \ 4
Dr. P. Tzeferis, Gen. Director, Directorate General of Mineral Raw Materials, Ministry of ENVIronment and Energy; 2019



https://en.wikipedia.org/wiki/National_Historic_Landmark

- D QPP R — LS T e R .o 4 = p
\v. I' . o .,_.‘:_ L
- s,

Bmgham Canyon I\/Ime by‘,, Tz;,e,,’s :

Located 28 miles southwest of Salt Lake City A

L "

ore in open pit mine.


http://elladitsamas.blogspot.com/2012/12/bingham-canyon.html
http://elladitsamas.blogspot.com/2012/12/bingham-canyon.html
http://elladitsamas.blogspot.com/2012/12/bingham-canyon.html
http://elladitsamas.blogspot.com/2012/12/bingham-canyon.html
https://www.youtube.com/watch?v=ZTsyRZtWSRw
https://www.youtube.com/watch?v=ZTsyRZtWSRw

% EAAHNIKH AHMOKPATIA

W Edvicsy kas Kaxobiotpiakdy
1 eeneruo Kennecott Utah Copper's (KUC)
mineral processing

Npdypeppe
MeTamuyiaeay
Imovduv

Emotnueg Me
kat Meppaiiov

*  After the ore has been mined and
crushed, the first step it must go
through is what is called froth floating.

Flash Smelting, which involves the ore

s o o . SN being first treated with extremely hot
- . % Ao : ar . . ..
A A /e l B"NNEV'HE‘RU&ER P IO air (roasting). This is done to further
$ A0 CANYON b ! W\ 2 ', BNORTHCONCENTRATOR .
purify the metal components that were

previously purified by the froth
flotation process. Then a flash smelting
blister copper is produced. The flash
smelter used is entering its 29th year of
operation since the Smelter
Modernization Project in the early
1990’s when flash smelting and
Kennecott-Outotec Flash Converting
was first implemented.

g LOWER
SOUTHEEASTAIN  gikiciim

WASTEROCK

ol MINE (N SRR [ HUR L
. > " ‘. - '.,'M“"‘ j 4

CANYON

WASTE ROCK

COPPERTON
IR HIGHLINEIRR

- Active mining areas

g Last process is Refining for pure Cu

A - B Rectimed areas 99.99% production (Au, Ag and Mo
[ also produced)

ry—

e

Dr. P. Tzeferis, Gen. Director, Directorate General of Mineral Raw Materials, Ministry of Environment and Energy, 2019



EAAHNIKH AHMOKPATIA
Edvikov kot Kamodiotplakov
[Mavemotipiov Adnvov
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https://www.youtube.com/watch?v=ye8xcEOJuzQ
https://www.youtube.com/watch?v=ye8xcEOJuzQ
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METALLURGY: Finding the most appropriate methods

Generic Flowsheet for processing of refractory

Selection of the
most appropriate
unit operations for
a given project

entails

a careful
mineralogical and
metallurgical
investigation.

Pressure
oxidation (POX)

gold bearing ores

Ore
L 4

Comminution

¥

Crushing

Concentration

¥

Gravity

Oxidation

¥

Pressure Oxid'm

Leaching

¥

Heap Cyanidation

Primary Recovery

¥

CIR/CILICIS

Secondary Rec'y

¥

Electrowinning

Tertiary Recovery

Elecirorefining

By-product Rec'y

¥

Leaching

Disposal

v
Tailings

Creneric Howsheet tor

CHM Detox

Bio-oxidation (BIOX)

Milling

Flotation

Bio-Cxidation

Tank Cyanidation

Zinc Cementation

Zinc Cementation

Smelting

Smelting

CHN Recovery

rocessing gold-containing ores.

2
Y

Roasting

Thiosulfate

RIF/RILIRIS

Whether gold is the
primary value metal or
part of a suite of metals
such as platinum-group
metals (PGMs), selection
of an appropriate
combination of these
units would likely result in
a usable flowsheet.

Cyanidation ?

Smelting ?

35
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H&S and Waste Management Technology

Tailings Dam Safety

Tailings are the waste product of mining and consists of
ground rock and process effluents that are generated in a
Mine hydro-processing plant. Both the physical and
chemical characteristics of tailings and their methods of
handling and storage are of great and growing concern. .2 .

Tailings dam , Rio Tinto-Alean-bauxite mining, Australia

Mining companies should adopt pro-active measures that include:

1. Proper design of tailing dam, using geo-technical knowledge and engineering experience

2. Strong Tailing Dam Monitoring Systems - lack of monitoring and maintenance of tailing dam is the primary cause of
tailing dam failures. Proper maintenance and repair of water diversion channels and storm freeboard is essential to
prevent such occurrences.

3. Recoding and monitoring movements in the dam wall using Slope Stability Radar and other monitoring systems with
provisions for remote alarms.

4. Reducing the need for tailing dams and storage of slimes: Dry Tailing System for Concentrate Tailings and Centrifuge
Systems for effluent sludge at the Effluent Treatment Plant for safe disposal without need for tailing dams.

5. Hazard Identification and Risk Assessment should be done in detail for the tailing dam construction and management at
the conceptual stage itself considering the engineering, geotechnical as well as the process aspects. Regular Job Cycle
Checks, and safety visits should be made; incidents/ observations/ near misses should be recorded and reviewed at
highest possible level.

6. Emergency Preparedness & Response Plan need to be meticulously drawn with proper action plans and defined
responsibilities. These plans should be regularly communicated to all concerned in form of periodic trainings and mock
drills.

Dr. P. Tzeferis, Gen. Director, Directorate General of Mineral Raw Materials, Ministry of Environment and Energy, 2019



Eromnpeg Mg
Kat Meppaiiov

H&S and Waste Management Technology c
\

Mining Tragedies: Lessons to be learned

Red mud flood of an alumina factory

. Samarco’s mines, Minas Brazil, 2015
near Ajka, Hungary, 2014

Sludge and mining waste, Bento Mount Polley Mine, British Columbia Tailings dam collapse, Minas Gerais,
Rodrigues, Brazil, 2015 Canada, 2014. Brazil, 2019

Chronology of major tailings dam failures (from 1960) 37

By P. Tzeferis, 2019


http://www.wise-uranium.org/mdaf.html

By P. Tzeferis, 2019 Construction phases of TMF

KARAKOU ENBANCMENT
T= 3500




3. OESMIKO JTNAITIO-TEXNIKO-JTEPIBAAAONTIK O-
XQPOTAZIKO-AIOIKHEH OITY

Legal FrameworR-Technical-Environmental-Spatial-Licensing for Mining
and Quarrying works

Economic Geology -

Mineral assessment

Mineral Resources -
Mineral-Ore Reserves —

Geo-environmental
models

Dr. P. Tzeferis, Gen. Director, Direciorate of Environment and Energy, 2019



EAAHNIKH AHMOKPATIA
Edvikov kot Kamobiotpiakdy
Mavemoamuov Adnvay

Legal Framework Impact

Legal framework is regulating everything from the definition of the minerals (metallic minerals-

qguarry minerals) to the exploration, exploitation, mineral processing, metallurgy, waste
management, even the preservation and promotion of geo-mining heritage

QUARRY MINERALS LICENSING SYSTEM
Key Risks

//’A_
=

= — Dok need the licensing system?
A. Riskto Health and Safety [/ / -

Local residents, workers, buildings & built-up areas, public utility

projects, public works, tourist facilities etc

blasting, excavations, etc)

Opinions / Consents that
. (Safety distances due to

no problems or disturbances will be
caused to archaeological
monuments and sites, local
% . ) residents, buildings and built-up

B. Risk to Cultural Heritage Archaeological sites & monuments reas, public works & networks etc
historicsites, etc. =

ERorca) (Risks A & B)
C. Risk to Environment Landscape, Soil, Water Resource
Forest Areas etc.

S, -
I - Environmental Impact

Assessment Approval
Risk to the Sustainability of the deposit - Planning
Planning and feasibility of the exploitation. Ensure both the optimum

(EIA). (Risk C)
exploitation of the deposit (hon-renewable) and the local area, in order
to fulfill the sustainable mining practices

D.

Technical-Planning
Approval (Risk D)

AFTER: Regular on-site inspections are carried out ex post by the Greek Mining Inspectorate on the basis ghHa
risk assessment.



. EAAHNIKH AHMOKPATIA

:D?VOONM !

€ nr“_'vxul-ruv | ' » ”

xémv . ! Edvikov kat Kanodiotplakov

moTtrpeg Mg B ; i

. avemoTuiov Adnvov
kat MepiBaiiov h pobhiLscg

General Framework for Licensing of Mineral Raw
Materials (MRM) activities

Right (mining, quarrying) for

exploration or exploitation,

Opinions of competent : :
direct or by auction, etc.

authorities

Regulation on

ENVIRONMENTAL Mining and
SERMITTING Quarrying Works
PERIVIITTING (KMLE)

EIA, Waste BAT'S , BREFs, Ecological
assessment, Waste
+characterization, etc.

FRAMEWORK
MRM Permitting b FOR OPERATION

Management Plan

A - 10 C Mining and
LAL AND RH&S environment
MITTING Guarantees inspectorates
Technical,
Geotechnical competent Lease Contracts or
tudies, Seveso authorities Notifications for work
Safe start
41

Dr. P. Tzeferis, Gen. Director, Directorate General of Mineral Raw Materials, Ministry of Environment and Energy, 2019



Legal Framework Impact

EXPLORATION LICENSING FOR QUARRY MINERALS

(MARBLE & INDUSTRIAL MINERALS, ORNAMENTS AND DECORATIVE STONES , AGGREGATES FOR SPECIAL USES ETC.)

Public or municipality owned land

Private Land

(status of “permit”) article 50 L.4512/2018 and 59 L.4442/2016
L.4512/2018 and 58 L.4442/2016 Applicant request (Decentralized Administration)+ fee 3000 €

(“notification” status) article 50

Natural person or A St_andard
Standard company interested Public or municipality owned Environmental
: in Quarry areas of up to 300 acres Commitment (SEC, in
Environmental 8 Mineral exploration

Greek PPD) + Financial

' Guarantee 50 €/acre®
_<

Compliance-compatibility

Private check (art.50 L.4512/2018)' ﬁigﬂgﬂg Technical
Standard Technical |~ Land l / Commitment (STC, In
Planning . Greek PTD)
Commitment (STC, In Rejection
Greek PTD)

Commitment (SEC, in
Greek PPD) + Financial
Guarantee 50 €/acre® —

Fee Exploration License Decision of the
(Decentralized relevant municipality
Proof of holding the Notifications (for Administration, 2 years) 6 (on municipal areas)

relevant.right for Exploration, 2 years)

explor?ﬂ?_ii (Iest:Jal "htt o / 1 Exploration
roperty title etc. ps://notifybusiness.gov.ar.

Property ) Works

Placement (on forest land)*

Exploration Works


https://notifybusiness.gov.gr/
https://notifybusiness.gov.gr/

Legal Framework Impact

EXLOITATION OF QUARRY MINERALS, on going licensing reforms 2018

(FOR AGGREGATES', MARBLE & INDUSTRIAL MINERALS) on public or municipality owned land, articles
51,52,53,54 L.4512/2018 and 61, 63 L. 4442/2016 (status of “permit”/lease contract)

Request to the relevant Decentralized (Regional) Administration or
Municipality for direct tenancy no later than 6 months after the expiry of
the exploration period (2 years)

LEASE CONTRACT
for exploitation of
quarry minerals

(status of “permit”,
article 7 L.4442/2016)

Decentralized (Regional)
Administration or Municipality
For 20 years (+20+10+10+10=70
years max)

Notification for operation
for the electromechanical
equipment installations . In
the case of additional
building construction +

. Building permit
g;;art off Installations work
WE

crushing
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e, EAAHNIKH SHMOKPATIA o
-l;} Edvikov kar KamoBiotpiaxiy Legal Framework ImpaCt G lEns -
1oTpes M

5 Mavemoriuiov Adnvi :
o Havemompiov Adyvav Kkat Meppaiiov

Legal Framework for Management of
Extractive Waste

£ ' O Directive 2006/21/EK
e 0 KYA 39624/2209/E103/2009 (PEK

JRC SCIENCE FOR POLICY REPORT B'2076)
Best Available Techniques (BAT)
Reference Document for the All relevant BAT reference documents
Management of Waste from
Extractive Industries (the so-called BREFS)

that have been adopted by the specific

| bodies and departments of the European
RERE AR Commission for the Management of
Extractive Waste (MWEI BREF) so as to
prevent or reduce environmental
and human health impacts from
extractive waste management, are in
use.

New BAT document (MTWR BREF) for the Management of Waste from the Extractive
Industries (2006/21/EC)

45
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https://www.scribd.com/document/397032199/Jrc109657-Mwei-Bref-For-Pubsy-Online
https://www.scribd.com/document/397032199/Jrc109657-Mwei-Bref-For-Pubsy-Online
http://www.elinyae.gr/el/item_details.jsp?cat_id=440&item_id=6574
http://www.elinyae.gr/el/item_details.jsp?item_id=8207&cat_id=917
http://www.elinyae.gr/el/item_details.jsp?item_id=8207&cat_id=917

s EAAHNIKH SHMOKPATIA

.‘_, Edvikov kar Kamobiotpiaxiy Legal Framework |mpaCt 6 i;_r A
Legal Framework for Seafloor mining |

Should we mine Kolumbo?

SSW NNE
Nevteetonic graden (1-Q)
Anhydrm Bavin
Neotecronic graben (Ms-Q) Santorini Tox
Cretan Basin

5 NMavemoripiov Adnviv

Kolumbo

Polymetallic nodules

Subsea Mineral

deposits Seafloor Massive Sulfides (SMS) Should we mine Kolumbo, the shallow-
Cobalt-rich ferromanganese crusts submarine arc-volcano, near Santorini ,
Greece, with unique enrichments of
A WAY FORWARD? A HOLISTIC polymetallic spires in Sb and Tl (+- Hg,
ASSESSMENT OF POTENTIAL TOXICITY As, Au, Ag, Zn)?
USING THE ESTABLISHED Answer:
EVIDENCE APPROACH TO a) No, because there is no such a national legal

QUANTIFY THE TOXIC RISK OF DEEP-
SEAMINING TO BIOLOGICAL SPECIES

‘ framework yet
b) Moreover, there should be an updated mining
code from the International Seabed Authority. If

AND COMMUNITIES and when there is scientific evidence that active
hydrothermal vent ecosystems are not areas at risk
It is not possible to predict a priori the absolute toxicity of of serious harm from mining activities, such a
mining different seabed resources at bathyal and abyssal moratorium should be enabled ’
depths. .
46
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v ke €021 Framework Impact 6

o Mavemormpiov Adnviy . Emomipes Mo

| “ Important parameters in case of Greece ca Mepipakion
affecting mining permits

o A I I GO
A. Greece is a country with long historical and W ‘,%f‘
archaeological heritage that need to be3 ’ y i
protected (Ministry of Culture Prehistoricallyand | =~ > A, s 5
Classic Antiquities, Byzantium monuments, etc). @ s //;/,,:”‘
L s o Fir ,/’:,’,\”_
P  F T
B. There are a lot of special protected areasof =~~~ 7% W 3
N //’;/';-;ffu_. ToUPIOTIKA Kal

environmental interest (Natura 2000, Special
protected zones, Habitats Directive, Birds
Directive, etc). The environmental authorities
should evaluate and confirm that the proposed
project will not compromise the integrity of the

area concerned. TO BE OR NOT

o //; E€opukTIkr]
'Céy;,;/ opaoTnpEIOTNTA

C. Greek Land Registry has not been completed
yet. So there are many areas where the land
ownership is not clear (included Public).

D. The need for coexistence with tourism, almost
everywhere around the country
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Extractive activity & Natura 2000 Ecological Network

446 TTeploxEG Natura

ZUVOAIKN €kTaan: 58.773,2 Km2 Toete o1 NEpIoYDY

(Xwpig ETTIKOAVYEIG) S TUJIOL) )4
EZA - nTKE

(mpooTacia TL"-.’I(-)\'
OWKOTONWY Kan eV
Yhwpibac ke mavidae
Obnyia 93/43/EOK)

ZEII

( Hpomama me
Opwifiortavidag Odnyia
2009/147/EK)

ITeproyéc pe Sutho
yapaxmpopo EZA - nTKE
kat ZEII

Natura 2000

- ZEN - EZA [ ZENM -wTKE

EZA EZA - mTHE / mTKE

The extent of the Natura 2000
protected area of the country now
exceeds

of our country

KYA 50743/11.12.2017 with which new
areas mainly related to the marine
environment have joined the network.

Greece is now 7th in the 28 EU
Member States in terms of
coverage, exceeding the EU
average by 9 percentage units.
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Legal Framework Impact

Extractive activity & Natura 2000

Ecological Network

EZOPYKTIKH APAZTHPIOTHTA & METAAAEYTIKA
AIKAIQMATA ENTOZ NATURA 2000
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u Aaroupyodoa copuxaikr dpaompidTTa
(Aovopsio+MeTaAksia)

# Livoho ELOpUKTIKTI GpaoTNpIGTTTL KOl
pETaAAEUTIKGV SeXOILpdTUN

If we do not want to totally cancel mining in protected places,
. The legal framework protection

has to be clarified further with the help of the spatial planning
and implemented by the administration.
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4. KOINONIKH AAEIA —BIQZIMH ANAIITYEH- E@APMOTH AEIKTON Emotieg Mg
BIQZIMHE ANAIITY=HS
Social License to operate-Sustainability- Sustainability Indexes SDI’s —Responsible Mining

8

kat Nepifario

Economic Geology
- Mineral
assessment

Mineral Resources
Mineral-Ore -
Reserves —Geo-

environmental
models
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MeTomuyiesy
Inouduv

Emotmpeg Mg
kai Meptpaiio

1}‘ Edvikov ka1 Kanodiatpraxov
F‘.

15 Mavemotipov Adnviv

CONCEPT OF SUSTAINABILITY

KAipaTik AAAayn
BiotroikIAOTNTO

The 3
Pillars

MoiéTnTa Nepou
MoiétnTa Aépa

Environment Economy

MepipaAAov
XpAon QUCIKWY TTOpWV

MepiBaAlovTikn Alaxeipio
MpdéAnwn putTavong

YTro@pepTo

KOIVWVIKA

MepiBaAAovrikoi Kavoveg
Kavéoveg AcpalAegiag Kai
Yyegiag H&S
Yyeilovouikni Mpootacia
MpéoBaon oto Nepod
MpéopBaon oTnv ekTraideuon " &
Alatipnon MoAiTiopo Koivwvia T

AveKTO (Biwoipo)

TEPIBAAAOVTIKA
ATtrodoTIkéTnTa QUOIKWYV
MNépwv
Evepyelakiy ATrod0oTIKOTNTA
DIKOAOYIKOG ZXEOI00UOG
Alaxeipion Tou KukAou
fWNg )
TTavayxpPnoiJoTToinon
AvakUKAwON
ECO-ECONOMY

Oikovopia

Képbog

Meiwon KéoToug
OlkovolIK MEYEBUVON
‘Epeuva & avarrruén

Maideia
Aikaloouvn \
Moi6tnTa Zwijg \1TES EUKaIpiEg
Quoiko MepiBdaAAov
Yyecia

ESaAsipn @Twyeiag

Aikaio
Kwdikeg deovroAoyiag

TOTTIKOG AVTIKTUTTIOG TNG OIKOVOMIOG
Oéocig Epyaciag SOCIO-ECONOMIC

Wish Dot atnas 6ty
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Sustainability performance indicators , SDI's

Sustainability performance indicators include employment matters, environmental
management and land stewardship, waste management, energy and water
management, H&S issues, local community development, etc.

Production data and Sustainable Development
Indicators (SDIs) for the Greek
mining/metallurgical industry in the period
2007-2011

P.G. Tzeferis

Ministry of Environment Energy & Climate Change, Mineral and Aggregate

Quarries Division (YPEKA), Greece

C. Kavalopoulos

Greek Mining Enterprises Associgtion (GMEA), Greece

K. Komnitsas

6th International Conference on
Sustainable Development in the Minerals Industry (SDIMI)
30 June - 3 July 2013, Milos island, Greece

Data from twelve
groups of Sustainable
Development
Indicators (SDIs)
provided by the Greek
Mining Enterprises
Association (GMEA)
and Ministry of
Environment and
Energy, in the period
2007-2013.
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APYGEN T0O 183

Mining has to be sustainable and responsible aswell

License to operate Social License to operate

The industry has to act positively to recover its reputation
and gain a “social license to operate” in a process that, From acceptance to fU”

beginning at the level of individual mines and projects, trust
would, over time, create a new culture and public profile
Sfor the mining industry

i Baakad Actions that should be
Director of international and public affairs of Placer Dome taken:
Financial
Social
Environmental
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Social License =

s EAAHNIKH AHMOKPATIA
Edvikov kat Karodiotplakdv ““

kat Meptpaiiov

The maturing of communities on mining issues

“Business cannot succeed in a society that fails”

Kwdikag apxwv
Bliwolung avantuéng

Mévo 6Tav ol TOTTIKEG
KOIVWVIEG

EEwofpsd)sta, . OUMMETEXOUY, Oev Ba
ouvalvso-n Unlnter_rupted ’
epIopifovTal va
3 Government operations . ,
Awadavera, ent aoKoUV Hévo oTeipa
. (local, provincial, , .
EMIKOLVWVLOL national) avTI-OnUokKpaTtia aAAd
Enavanpoosloplopog tng 0a cuppeTEXOUV
£€VVoLaG TOU KEPSOUG WOTE dagofa Kal oTnv
vo cupneplAapet Investors Community avaAnyn Tng otrolag
Slaotdoslg onwe n guluvng.
npoacTacia Tou O1 KoIvwvigg
3 i «B€Aouv» va
nEPlBaMOYTOC’ N nobela, Non-governmental Local , A ,
O TIOALTLO MG, organizations  business wpligaocouv. ApKei va

TIG BonOooUE..

Community becoming the biggest hurdle for growth

but also the key to success
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oo The Milos island (social
license) case:

Milos island economy stands on two pillars

Unique e el e B e WU
land :
" Sc?pes ios MILOTERRANEAN geo-experience
Volcanic origin Tourism —  SEFSnmaIN = 5000 habitants
Mil‘;‘ing i DE:;':’P':: # = GDPicapita est. at 28k euros (Greek avg. 20k euros), 2011 data

* 4 hours from Athens by ferry, 30 min by plane

Unigue minerals .. ) . :
= 80-100.000 wisitors/yr - tourism activity peaks in July-August
= Services (incl. tourism & public services) account for 55% of

domestic product

Milos enjoys nearly 0% unemployment — in fact it “imports”

Tourism & Mining are driving the economic anemployed

development of Milos hand-in-hand =  Over 1.5 million MTs of industrial mjnerals exiracted annually

o = More than 80% exported overseas
2011 GDP /Capita in Euros

40000
30000 SN
20000 i
10008 --GDP/Capita
. 0(9 Q\Q 606 00
» & S e? ;
& o 9 &

—

Diksnteomational Foru

Minerals Resources in Greece — April 2015 IMERYS

Dr. P. Tzeferis, Gen. Director, Directorate General of Mineral Raw Materials, Minist i



All previous steps of actions have to be incorporated and combined in the NP

5. EONIKH JIOATTIKH AZIOTIOIHEHE OPYKTIQN JIPQTON YAQN (OITY)

NATIONAL Q’OLICQ/TOQ{EXQ’LOQ)}?[TIOWOT MRM

APXEX —AEIKTEZ BIQZIMOTHTAZX
Sustainability Indexes. SDI

Yi06étnon
o BEATIOTWV
Economic Geology MPAKTIKWV

- Mineral » AdeI0d6TNoNG
assessment :
Mineral Resources -
Mineral-Ore
Reserves —Geo-

environmental
models

Optimization of
Best permitting
procedures

_ Responsible Mining
=YaweBuvn E€6putn




All previous cycles have to be incorporated and combined in the NP

A National Minerals Policy is key to unlocking mineral
potential

The provisions of a national minerals policy must
reflect the national strategy for mineral
resources built around the following
objectives:

Effectiveness in
Codification and the.use of
modernization of mineral

* Ensure optimal exploitation of resources

mining legislation resources
* Actively promote innovation o
e Safeguard sustainable development ; / - \
| o healthy, saf f lit gy / Natlonal \
* Impose rigorous healthy, safety, quality, minera [ Mi Training -
| inerals |
environment standards el | ) | research-
key ingredient | Policy: ' innovation
e Consider reasonable offsets for the local of the g
iet development Pillars
society policy

Land planningthat  Public dialogue and

ensures access to local community
resources and acceptance and

resolution of land

* Foster enterprise

* Encourage R&D in new minerals and/or
applications

 Render the industry competitive globally

* Promote the circular economy
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All previous cycles of actions have to be incorporated and combined in the NP  diomsr P
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kai Mepiaiiov

National Policy (NP) for the Strategic Planning and Exploitation of Mineral Resources

The State in collaboration with all stakeholders has developed the main axes, directions,
policies and the specific actions required for the sustainable exploitation of the mineral
resources in order to respond to modern needs incorporating at the same time the
context of European integration initiative on raw materials (RMI). This basic framework of
the National Policy (NP) for the Strategic Planning and Exploitation of Mineral Resources
was announced by the Greek Ministry of Environment and Energy, 2012.

The main goal of this NP:

It must ensure that the supply of mineral raw materials to the society will
be done in a sustainable financial way, which is in harmony with the
national development policies of other sectors, the protection of the
environment and the principles of sustainable development.

It has not yet been legalized by the state as a legally binding text. However, in the
25.01.2018 meeting of the Government Economic Policy Council a proposal for the
integrated and sustainable management of Mineral Raw Materials was approved.
The aim of strategic planning is to double the contribution of the mining industry to

GDP in the medium term in conditions of environmental protection and social
cohesion and to maximize domestic value added through the dynamic of vertical
exploitation.

Dr. P. Tzeferis, Gen. Director, Directorate General of Mineral Raw Materials, Ministry of Environment and Energy, 2019
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National Policy (NP) for the Strategic Planning and Exploitation of Mineral Resources

Specific goals, actions taken:

Establish the necessary regulatory framework and securing its implementation over time in a
consistent and transparent way. We have already taken the first step by completing
“Codification and modernization of the quarry/mining legislation (licensing system,
exploration and exploitation, H&S control)”. The result is a new “quarry law bill” that is
already in place, L.4512/2018

A second step we are in the gateway is to incorporate all existing (or being under an exploration
procedure) mineral/quarry deposits into the land-use planning policy of the country. As you can
easily assume, the mining and quarrying industry is a very specific sector, it is important to
acknowledge that minerals can be worked out where they are found. So we need adequate land-
use planning that shall ensure the possibility of access to the mineral/quarry deposits and
contribute to the resolution of issues related to competition of different land uses.

We have already did the first step in this too, aiming the development of a specific land-use
planning for mineral raw materials. The specifications of the spatial planning for this previous
project have already been determined by a competent committee.

Third, a National Mining Observatory is scheduled too by the Ministry, to be incorporated as a new
service unit.

—)
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GREEK NATIONAL POLICY FOR THE EXPLOITATION OF MINERAL RESOURCES

Greek Ministry of Environment, Energy and Climate Chan

e (YPEKA)

General Secretariat for Energy and Climate Change, Mineral & Aggregate Resources Division, Athens, Greece, www.latomet.gr

Introduction Objectives Main Policy axes & Actions specificatio Main Policy axes & Actions specificatio

Mineral products are essential to modem societies. The process of producing, using, and

- . MAIN POLICY AXE REQUIRED POLICIE ACTI Tl PECIFICATI
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lang-use planing

The land-use lanning must providefor the tilzaton o the
miringstes atr the end of the mining acty.

SDIMI2013, 30 June-3 July 2013: Sustainable Development in the Minerals Industry, Milos Island, Greece
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“PAIDEIA” and MINING CULTURE": we also need this to succeed after all... ot
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https://ec.europa.eu/growth/tools-databases/eip-raw-materials/en/content/its-yours-we-mine-it

«PAIDEIA» and mining culture help us to understand that we need
«this» if we are to be proud of our marble history landmarks!

Do | need this?
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“PAIDEIA” and MINING CULTURE

“PAIDEIA” and mining culture helps us to distinguish our real needs
and what are the responsible mining and materials science goals

Responsible Mining

Do I nelNhliis?

Confict minerals
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https://docs.google.com/file/d/0B63FefrcR0k1ZDE3MmQzMDQtNzc1YS00MmVmLWIzM2EtZTBhZjBlYzljOTg5/edit?hl=en&authkey=CIvt77oO
https://docs.google.com/file/d/0B63FefrcR0k1ZDE3MmQzMDQtNzc1YS00MmVmLWIzM2EtZTBhZjBlYzljOTg5/edit?hl=en&authkey=CIvt77oO
https://docs.google.com/file/d/0B63FefrcR0k1ZDE3MmQzMDQtNzc1YS00MmVmLWIzM2EtZTBhZjBlYzljOTg5/edit?hl=en&authkey=CIvt77oO
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PAIDEIA and MINING CULTURE 6 T

“PAIDEIA” and mining culture helps us to distinguish
our real needs and what are the limitations in exploiting
natural resources?

gfe Balance of Nature

ww UnlikelyStories.com  (¢) 2000 Michael P. Stype
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“PAIDEIA” and mining culture help us to
distinguish our real needs: we don’t need a gold
world but a sustainable world...
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PAIDEIA and MINING CULTURE
“PAIDEIA” and mining culture help us to maintain
sustainability in all materials value chain

Re~wse and Reeycling must also- be carried owt
v terms of sustoinability and responsibility

H vV FTCPETTEL VX TIVETXL K XVTN UE 6pOUC
BLWELUOTNTAC KXL BEULTOV XVTXYWVLEUOV
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PAIDEIA and MINING CULTURE

“Paideia” is not our educational degrees but
our aesthetics in what we do, our culture and

our human capital. It mobilizes and inspires all
the material works we produce, it gives
identity to our works. Human is the answer,
no matter what the question.
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Confict minerals

Thank yow!
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