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aksamistir. Anilan rapordan alinan ve toplam metal tiretim miktarlari ile s6z konusu
metal Uretiminden kaynaklanan atik Griinlerine ait veriler Cizelge 1'de verilmistir.

Ulke Metal Uretimi (Bin Ton) | Atik Uretimi (Bin Ton)
Demir Disi Demir Disi

Altin Metaller Altin Metaller

Finlandiya 0,015 3.076 13.965 89.733
Fransa 0 6.021 34.770 54.109
isvec 0,064 3.520 60.895 519.448
ispanya 0,062 2.973 58.805 224.028
Diger AB 0 29.121 0 724.042
Toplam 0,141 44.711 168.435 | 1.611.360

Not: Uretim birikimli varsayilnugtir.

Cizelge 1 . Altin ve Demirdisi Metaller Uretimi Swrasinda Yapilan Atk Uretimi
(10 Yillik) Tahmini (Kaynak 3)

Bu cizelge, BRGM/Symonds (2000/2001) calismasi sirasinda AB’de altin madenciginin
sadece Ug¢ llkede yapildigini géstermektedir. Ancak diger veri kaynaklari isletme
doéneminde, izin veya yatirm déneminde olan isletmelere bu cizelgede yer
verilmedigini géstermektedir (Kaynak 1 ve Kaynak 2). Dolayisiyla, 2001 AB
calismasindaki istatistiklerin eksik oldugu ve yukaridaki cizelgede yer alan tilkelerden
baska Ulkelerde de halen altin Gretimi yapildigi anlasiimaktadir. Ayrica, anilan
calisma hazirlandigi sirada 6nemli sayida yeni maden yatirimi giindemde idi.

Bununla beraber Cizelge'deki veriler, yillik metal retimine oranla altin madenciliginin
kicuk olcekli oldugunu dogru bir sekilde yansitmaktadir. Altin ve demir disi metaller
icin 10 yillik metal ve atik Gretimi verileri, altina oranla demirdisi metallerin metal-
atik oranlarini géstermekle beraber, metal degerleri acisindan bir karsilastirma
yapmamaktadir. Bu veriler halen AB Madencilik Atiklari Direktifi tasarisi acisindan
bir karsilastirma yapmamaktadir. Bu veriler, halen hazirliklari siiren AB Madencilik
Atiklan Direktifi tasarisi acisindan dnemlidir ve altin madenciligine olan duyarliligi
ve onun cevresel 6nemini vurgulamaktadir.

AB’deki altin isletmeleri ile ilgili tablonun tamamini ortaya koymak amaciyla, BRGM
calismasinda yer verilen maden listesine halen isletilmekte olan madenlere ilave
olarak, izin stirecinde, izin almis ancak Gretime heniiz baslamamis, yakin zamanda
terkedilmis ve tanimlanmis cevresel kriterleri/prosediirleri olan madenler de dahil
edilmistir. Dolayisiyla veri tabanina tiim bdlgede isletme faaliyetlerini siirdiiren
madenlerle ilgili veriler ilave edilmistir. Mimkiin oldugunca genis bir yelpazede
proje verileri temin etmek icin, fizibilite asamasindan kapanma asamasina kadar
her tirli altin madeni ile ilgili bilgi, veri tabanina dahil edilmek tizere aranmustir.
Bu bilgiler sirketlerin web sayfalarindan, kisisel bilgilerden ve maden yatirimaisi ile
dogrudan irtibat kurularak elde edilmistir. Tiim veri tabanlarinda oldugu gibi, gizlilik
veya o anda ilgili verilerin bulunamamasi sonucu bilgilerde eksiklikler bulunmaktadir.

Bu raporun hazirlanmasinda kullanilan basili bilgi kaynaklari, ilgili ise kaynaklara
dahil edilmistir.
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tam kapasitede lretime ge¢mesi planlanmaktadir.

Le Bourneix ve Viscaria'dakiler cevherin tlikenmesi nedeniyle olmak iizere, Finlandiya,
Fransa ve Isveg'te son iki yil icinde (¢ maden kapanmis bulunmaktadir. Orivesi’nin
de ayni nedenle 2003'te kapanmasi programlanmistir. Diger taraftan, Finlandiya’daki
Pahtavaara Madeni’'nin yeniden isletmeye alinmasi konusunda istekli olundugu
anlasiimaktadir.

Anilan liste, eksik olmamasi acisindan, kuzey Portekiz'de kisa bir siire &nce izin
verilen yigin li¢ projesini de icermektedir. Ancak projeye verilen izin bir siire énce
iptal edilmis ve konu yargiya intikal etmistir. Diger potansiyel Portekiz projelerinin
hicbiri listeye dahil edilmemistir. .
Listedeki diger madenler isletme faaliyetlerini siirdiirmekte veya yirirliikte olan
isletme izinlerine sahip olup veri mukayesesi icin kullanilabilirler. Listeye dahil olunan
tlm isletmeler icin veriler mevcut degildir. :

3.1 Cevher Hazirlama

Bu calismaya dahil edilen maden isletmeleri genis bir altin mineralojisi ve proses
sistemleri yelpazesi olusturmakta ve kiiciik 6lcekli madenlerden (yilda on bin
tonlardan) yilda bir milyon ton lizerinde kapasiteye sahip diinya dlceginde madenlere

Maden Cevherin Mineralojisi
Orivesi Kuvars serizit sist/andalusit kuvars
Pahtavaara Makaslama zonunda
Suurikuusiko | Epitermal
Salsigne Kuvars damari - arsenopirit/pirit/pirotin/az kalkopirit
Le Bourneix Kuvars damari — arsenopirit/pirit/ az sfalerit/kalkopirit (Ortalama $<%10)
Olympias Masif sulfid (pirit/arsenopirit/galen/sfalerit) (Ort S: %3-22)
Sappes Epitermal - dustik silfid
Perama Hill Epitermal
Milos Epitermal - dusik slfid
Furtei Epitermal - enargit-luzonit/pirit/tetrahedrit
Osilo Epitermal disiik stlfid
Castromil Kuvars damari - pirit
El Valle Kalkopirit/bornit/kalkozin/elektrum (5<%1)
Carles Kuvars damari
Corcoesto Kuvars damari
Boliden Kompleks siilfid (Ort S: %20)
Bjorkdal Kuvars damari - stokvork
Viscaria *
Aitik Gnays /sist icinde kalkoprit/pirit/pirotin (Ort S: %1)
~ Cononish Kuvars damari
Cavanacaw Kuvars damari - pirit
Ovack Epitermal kuvars damari (5<%0,05)

Not: + Veri yok .
Cizelge 3. Altin Cevheri Mineralojisinin Ayrintili Ozeti
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3.2 Atik yonetimi

Castromil yigin lici tesisi disinda, Avrupa’da faal veya izin verilmis altin madenleri
proses atiklarini bu amagla insa edilmis atik yonetim tesislerinde depolamakta veya
depolamayi planlamaktadir. Bu tesislerin cogu konvansiyonel kaya veya toprak
dolgu sedde ile sinirlanmis vadi barajlaridir. Atik yénetim tesislerinin tamami
astarlanmis olup, genellikle AB Atik Direktifi veya gecerli oldugu durumlarda, yerel
atik yonetimi kurallarinin gereklerine uyum halinde oldugu gériilmektedir.

Proses devresinde siyaniriin kullanildigi tesislerin cogunlugunda islenmis kil veya
Yiksek Yogunluklu Poli Etilen (HDPE) astarlar kullanilmaktadir. Bununla beraber,
listeye dahil edilmis olan projelerin bazisi yerel malzemelerin yararl jeoteknik
ozelliklerinden yararlanarak ve yerel mevzuat gereklerine uyum icin yerinde mevcut
dogal veya diizenlenmis toprak astarlar kullanmislardir. Cizelge 5, incelenen her
maden sahasindaki proses atik bertarafi tesisleri ana 6zelliklerinin 6zetini vermektedir.

Maden Atik Tesisi Sedde Tiirli Taban Yapisi Hidrolojik Kontrol

Orivesi Vadi Baraji Toprak/kaya dolgu Yerinde toprak astar | Desarja izin var

Pahtavaara | * * * -

Suurikuusiko | Vadi/duzlik Toprak dolgu HDPE astar Kapali Devre

Salsigne Dz arazi baraji | Toprak dolgu 5m kil astar Kapali Devre

Le Bourneix | Vadibaraji Kaya dolgu Dogal astar Desarja izin var

Olympias Vadi baraji Kaya dolgu HDPE astar Kapali Devre

Sappes Vadi baraji Kaya dolgu HDPE astar Kapali Devre

Perama Hill | Vadi baraji Kaya dolgu HDPE astar Kapali Devre

Milos + £ * +

Furtei Vadi baraji Toprak/kaya dolgu Yerinde toprak astar | Kapali Devre

Osilo Fizibilite + N/A N/A

Castromil Acik ocak N/A HDPE astar Kapali Devre

El Valle Vadi baraji Toprak dolgu/atiklar | HDPE astar Kapali Devre

Carles El Valle'deki AYT | N/A N/A N/A

Corcoesto Fizibilite + + +N/A

Boliden Vadi baraji Toprak/kaya dolgu Yerinde toprak astar | pesarja izin var

Bjorkdal + + + +

Viscaria + + o +

Atik Vadi barajt Kaya dolgu/atiklar Yerinde toprak astar | Desarja izin var

Cononish Diz arazi Um_.m.__ ._.Oqu_A QO_QC\m.n__A_mﬂ Yerinde ﬁOU_.m_A astar Otomatik, kalite

Kontrollu saliverme

. s Otomatik, kalite

Cavanacaw | Vadi baraji Toprak dolgu HDPE astar Kontrollu saliverme

Ovack Vadi Baraji Toprak/kaya dolgu Kil/ HDPE astar Kapali Devre

Not: +Veri mevcut degil
N/A uygulanamaz
Cizelge 5. Atik Y onetim Ayrintilar
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Cizelge 6'da gosterilen atik havuzuna giris verileri, desarj borusundan ciktig
noktadaki atik camurunun proses suyu analizinden elde edilmistir. Bazi durumlarda,
giris yapan su, kapali devre veya kontrolli sifir desarj devresinin bir b&limiind
olusturdugundan, atik bertaraf tesisine gelen atiksuyun kalite verileri ayri olarak
kaydedilmemekte ve birincil izlemenin bir parcasini olusturmamaktadir. Kapali
devre sisteminin benimsenmis olmasina ragmen bazi tesislerde, (yerel) sinai su
kalite gereklerine ve siyanir kullanan tesislerde yaban hayati koruma standardlarina
uymak amaciyla atik bertaraf tesislerine gelen atik su {izerinde siki kontroller
uygulanmaktadir. Izin almakla birlikte heniiz isletmeye gecmemis madenlerde
karsilastirma amaciyla izin verilen desarija iliskin veriler dahil edilmistir. Bazi madenler
icin daha detayli nicel bilgi bulunamadigindan nitel veriler kullanilmistir. \

Maden AYT'den Cikista Su Kalitesi (mg/I)

CN Fe Cu Pb Zn As
Orivesi N/A ND ND ND ND ND
Salsigne ND ND ND ND ND ND
Le Bourneix VL + VL + + <100
Olympias N/A | N/A N/A N/A N/A N/A
Sappes N/A N/A N/A N/A N/A N/A
Perama Hill N/A N/A N/A N/A N/A N/A
Furtei ND ND ND ND ND ND
El Valle ND ND ND ND ND ND
Boliden * 0,06 + | 72kg | 191kg | 1070 kg | 156 kg
Bjorkdal N/A + + + + +
Aitik * N/A + | 3,6kg | 0,1kg 34kg | 1,7 kg
Cononish N/A 0,02 | <0,015 | <0,012 0,01 0,05
Cavanacaw 1 DP DP DP DP DP
Ovacik ND ND ND ND ND ND

Not: + Veri yok

N/A Uygulanamaz
VL Cok diisiik olarak tamimlanmug
ND AYT den desarj yok
DP Seyreltiklige bagl
* Isveg verileri kglyil cinsindendir.
Cizelge 7. Atk Yonetim Tesisi Ctkisindaki Su Kalitesi

Gizelge 7 atik yonetim tesisinden desarja izin verildigi durumlardaki su kalite
verilerini géstermektedir. Madenlerin cogu kapali devre sistemi ile calistiklari ve
desarja izin vermedigi icin su kalitesi ile ilgili veriler sinirlidir. Kontrollii desarja izin
verilen bes isletmeden bilgi alinabilen dérdiine ait verilerde siki kalite gerekleri
acikca goriilmektedir. ingiltere’deki madenlerde ilgili AB Direktifine uygunluk veya
sahaya 6zgu izin gerekmekte, desarj noktasinda bir basarisiz-giivenli/otomatik
kapatma tesisi sart kosulmaktadir.

Cononish ve Cavanacaw madenleri heniiz tam kapasite ile isletmeye gecmemislerse
de her ikisi de izin almis ve desarj sistemleri onaylanmis durumdadir. Bu isletmelere
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kg/yil cinsinden verilmistir. Yerel su kalite sinirlari ile mukayese, bu degerlerin, yillik
metal yiikl agisindan tavsiye ve sinir seviyelerinin altinda oldugunu géstermektedir.

Sunulan izleme verileri, incelenen maden sahalarinda isletme faaliyeti sonrasina
tasinan siyanir ve metal kalinti seviyelerinin diisiik oldugunu géstermektedir. Veriler,
siyan(ir seviyelerinin blytk ¢ogunlukla tespit sinirlarinin altinda, en kétii ihtimalle
ortam degerlerinde oldugunu géstermektedir. isvec ve Fransa’da nehirlerde yapilan
izlemeler, alici su ortaminin mevcut metal yiiklerinden ciddi bir bicimde
etkilenmedigini gostermektedir.

4. OVACIK ALTIN MADENI

Ovacik madeninin isletme verileri karsilastirma amaciyla yukaridaki cizelgelere dahil
edilmistir. Ovacik’taki mevcut isletme degerleri, madenin AB’de uygulanan tim
kriterleri karsiladigini ve bazi parametrelerde yukarida siralanan madenlerdeki
isletme standardlarini astigini géstermektedir.

5. OZET

Bu calismada AB’deki altin isletmeleri gézden gecirilmis ve 21 altin isletmesinin
isletme verileri Ovacik madeni verileriyle karsilastiriimak amaciyla sunulmustur. Bu
veriler, Avrupa’da izin verilen altin madeni isletmelerinin mineraloji, kapasite ve
proses teknolojisi agisindan genis bir yelpazede yer aldigini gostermektedir. Siyandir-
leme devresi iceren isletmelerin cogunlugunda proses devresi detoks sistemi de
icermektedir. Bu maden isletmelerinin tiimiinden cikan atiklar, amacina uygun
olarak uluslararasi kabul gérmis iyi uygulamalara uygun olarak insa edilmis ve
izlenmekte olan atik bertaraf sistemlerine desarj edilmektedir. Atik yonetim
tesislerinin tamamina yakini kapali devre halinde kontrolli sifir desarj rejiminde
calismaktadir. Bu isletmelerde isletme sonrasi kontrolli desarj kriterleri
bulunmamaktadir. Altin isletmelerinden altisinin desarja izni oldugu ve bunlardan
ikisine, mansab yonuindeki hassas alici su ortamini korumak tizere onayli otomatik
basarisiz-glivenli sistem kullanilmasi sartinin getirildigi bilinmektedir.

incelenen biitlin isletmelerde, cevresel ydnetim amacli olarak 6zellikle hava ve suya
(bilhassa yeralti suyuna) istenmeyen desarjlar icin mansabtaki cevre izlemeye alinmis
ve isletmelerin cogunda cevresel izlemenin yapildigi ve bu tiir verilerin cogunun
sirketin yillik raporlarinda yeraldigi gériilmiistiir. Mansabtaki cevrenin izlenmesine
iliskin mevcut veriler, yayimlanmis siyaniir emisyon seviyelerinin genellikle tespit
edilebilir konsantrasyonlarin altinda kaldigini ve metallerin de benzer dizeylerde
ve en kot ihtimalle ortam degerlerinin altinda kaldigini géstermektedir.

Yukarida bahsi gecen Avrupa isletmeleri Tiirkiye'deki isletmelerle ve dzellikl Ovacik
ile karsilastinimis ve Tirkiye degerlerinin mukayese edilebilir oldugu gériilmistir.
Veriler, Ovacik madeni isletme parametrelerinin her bakimdan Avrupa’daki maden-
lerde uygulananlara benzer veya onlardan (stiin oldugunu gdstermektedir.
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EK 1: DOGRULAMA MEKTUBU

UNIVERSITY OF
NEWCASTLE

School of Civil Engineering and Geosciences
University Of Newcastle Upon Tyne
Newcastle Upon Tyne NE1 7RU, UK

Tel +44-(0)191 222 7942
Fax +44-(0)191 222 6669
27/09/02
ILGILI MAKAMA
Tiirkiye Madenciler Derneginin

Avrupa Altin Madeni isletmeleri Raporu

Bu belge, amlan raporun tarafimdan okunmus oldugunu, igeriginin dogru, yorumlarinin
saglam ve bu konuda kamuya acik verilere uygun oldugunu tespit etmek amaciyla
verilmigtir.

Rapor, Avrupa Birligi’nde herkesin erigimine agik olan saglam verilere dayandirilmstir.

Bu nedenlerle raporun Ovacik Madeni ile ilgili sonuglarimin makul ve saglam oldugunu
tasdik ederim.

Saygilarimla.
D

U
el T gy

Paul L.Younger, MIME, MIMM C.Geol. C.Eng.
Cevre ve Maden Kayith Miihendisi
Hidrojeokimya Miihendisligi Profestrii
p.Lyounger@ncl.ac.uk
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completion, of the questionnaires. The data for total volumes of metal and
associated waste products arising from this report are provided in Table 1.

Metal production Waste Production
Country
Gold Non-Ferrous Gold Non-Ferrous
(t) x 103 | Metals (t) x 103 | (t) x 103 | Metals (t) x 103

Finland 0,015 3,076 13,965 89,733
France 0 6,021 34,770 54,109
Sweden 0,064 3,520 60,895 519,448
Spain 0,062 2,973 58,805 224,028
Rest of EU 0 29,121 0 724,042
Total 0,141 44,711 168,435 1,611,360

Note: Production assumed to be cumulative
Table 1. Estimated (10 year) Gold/Non-Ferrous Waste Production (Ref. 3)

This table implies that at the time of the BRGM/Symonds (2000/2001) study, gold
mining operations were only being undertaken in three countries within the EU.
However, other data sources show that operations in full production, permitted
or under development have been excluded from this list (Refs. 1 and 2). The
statistics from the 2001 EU study were therefore considered to be incomplete in
that more countries than those listed above are currently producing gold. Further,
a significant number of new mines were being considered for development at the
time of this study.

The data do, however, accurately reflect the relatively small nature of gold mining
in terms of annual metal production. The 10-year estimated metal and mineral
waste production data for both gold and non-ferrous metals show the waste-to-
metal ratio for gold in comparison with that for non-ferrous metals, but do not
include any allowance for relative metal values. These data are particularly
significant in the light of the EU Mining Waste Directive currently being drafted,
and reinforce the particularly sensitive nature of gold mining and its environmental
significance.

In order to provide a complete picture of gold operations throughout the EU the
BRGM list has, for this study, been extended to include not only current operational
mines, but those under permitting, those currently permitted or recently abandoned
and where defined environmental criteria/compliance procedures were in place.
The base data have therefore been supplemented from information sought from
current mining operations throughout the region. To provide as broad a range
of project data as possible, information from gold mine sites covering operations
from feasibility to closure has been sought for inclusion in the database. This
information has been sourced from corporate websites, personal knowledge and
direct communication with the mineral developer. As with all such databases
there are gaps in information, either as a result of confidentiality or the current
unavailability of relevant data.

Published sources of information used to compile this report are, where relevant,
included in the references.
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withdrawn from the Milos operation following withdrawal of the exploration
permit. Other feasibility studies are under way in Finland, Italy and Spain, and in
Northern Ireland plans for full production from the Cavanacaw Mine are in
preparation.

Three mines in Finland, France and Sweden have closed in the past two years or
s0, in the case of Le Bourneix and Viscaria for the reason of ore depletion. That
at Orivesi is currently scheduled to close in 2003 for the same reason. However,
it is believed that there is renewed interest in reopening the Pahtavaara Mine in
Finland.

The list includes for completeness one heap leach project, that recently permitted
in northern Portugal. This project has since had its licence withdrawn and is the
subject of a judicial review. None of the other potential Portuguese gold projects
have been included.

The remaining mines on the list are operating, or have extant operating permits
which can be used for data comparison. Unfortunately, data are not readily
available for all the operations included on the list.

3.1 Mineral Processing

The mining operations included in the study cover a wide range of gold mineralogies
and process systems, and extend from the small-scale (tens of thousands of

Mine Ore Mineralogy

Orivesi Quartz sericite schist/andalucite quartz

Pahtavaara Shear Zone hosted

Suurikuusiko | Epithermal

Salsigne Quartz vein - arsenopyrite/pyrite/pyrrhotite/minor chalcopyrite
Le Bourneix Quartz vein - arsenopyrite/ pyrite/minor sphalerite/calcopyrite (Avge S<10%)
Olympias Massive sulphide (pyrite/arsenopyrite/galena/sphalerite) (Avge S:3-22 %)
Sappes Epithermal - low sulphide

Perama Hill Epithermal

Milos Epithermal - low sulphide

Furtei Epithermal - enargite - luzonite/pyrite/tetrahedrite

Osilo Epithermal - low sulphide

Castromil Quartz vein - pyrite

El Valle Chalcopyrite/bornite/chalcocite/electrum (5<1%)

Carles Quartz vein :

Corcoesto Quartz vein

Boliden Complex sulphide (Avge S: 20%)

Bjorkdal Quartz Vein stockwork

Viscaria +

Aitik Chalcopyrite/pyrite/pyrrhotite in gneiss/schist (Avge S:1%)
Cononish Quartz vein

Cavanacaw Quartz vein - pyrite

Ovacik Epithermal quartz vein (5<0.05%)

Note: +Data not available
Table 3. Summary Details Of Gold Ore Mineralogy,
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3.2 TAILINGS MANAGEMENT

All the operational or permitted gold mine sites in Europe dispose, or intend to
dispose, of their process wastes in purpose-built tailings management facilities
with the exception of the Castromil heap leach facility. For the most part these
facilities comprise valley dams with conventional earthfill or rockfill confining
embankments. All of the tailings management facilities are lined and generally
appear to accord with the requirements of the EU Waste Directive or, where
appropriate, are in full compliance with local waste management regulations.

The majority of the facilities where cyanidation is included in the process circuit
incorporate either engineered clay or HDPE liners. However, some of the listed
projects have utilised the beneficial geotechnical properties of local materials and
have natural or conditioned in situ soil liners in compliance with local regulatory
requirements. Table 5 presents a summary of the main features of the process

waste disposal facilities for each of the mine sites reviewed.

Mine Tailings Facility | Confining Basal Construction Hydrological control
Embankment .
Orivesi Valley Dam Earthfill/rockfill In situ soil liner Permitted discharge
Pahtavaara | * * & i = o
Suurikuusiko | Valley/paddock | Earthil HDPE liner Closed Circuit
Salsigne Paddock dam Earthfill 5m clay liner Closed Circuit
Le Bourneix | Valley dam Rockfil Natural liner Permitted discharge
Olympias Valley dam Rockfill HDPE liner Closed Circuit
Sappes Valley dam Rockfill HDPE liner Closed Circuit
Perama Hill | Valley dam Rockfill HDPE liner Closed Circuit
Milos + * + *
Furtei Valley dam Earthfill/rockfill In situ soil liner Closed Circuit
Osilo Feasibility + N/A N/A
Castromil Open pit N/A HDPE liner Closed Circuit
El Valle Valley dam Earthfill/tailings HDPE liner Closed Circuit
Carles El Valle TMF N/A N/A N/A
Corcoesto Feasibility + + +N/A
Boliden Valley dam Earthfill/rockfill In situ soil liner Permitted discharge
Bjorkdal + + + +
Viscaria + + + +
Aitik Valley dam Rockfill/tailings In situ soil liner Permitted discharge
Cononish Paddock dam Earthfill/tailings In situ soil liner Automated, quality
controlled release

. . Automated, quality
Cavanacaw | Valley dam Earthfil HDPE liner controlled release
Ovacik Valley dam Earthfill/rockfill Clay/ HDPE liner Closed Circuit

Note: +Data Not Available
Table 5. Tailings Management Details
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Mine TMF Inflow Water Quality (mg/I)
CN Fe Cu Pb Zn | As

Orivesi N/A VL VL VL | VL VL
Salsigne 134 8 260 + + 19
Le Bourneix + & + + + +
Olympias 0,25 NL 0,5 0,1 0,1 0,5
Sappes N/A NL 0,5 0,1 0,1 0,5
Perama Hill + NL 0,5 0,1 0,1 0,5
Furtei <100 <0,1 237 0,04 <0,01 0,17
El Valle 20-30 <0,1 | 20-30 <0,1 <0,1 <0,01
Boliden + + + + + +
Bjorkdal N/A + + + + +
Aitik N/A + + VL VL VL
Cononish N/A NL NL NL NL NL
Cavanacaw 1 NL NL NL NL NL
Ovacik 0,2 VL 0,5 <0,05 <0,02 <0,5

Note: + Data Not Available

NI/A Not Applicable

VL Described as Very Low

NL No Specified Limit

Table 6. Tailings Management Facility — Inflow Water Quality

Though neither the Cononish nor the Cavanacaw Mine is currently fully operational,
both are fully permitted and the effluent discharge systems fully approved.
Cavanacaw is currently producing at low throughput, and full development is
planned within the near future. The permits for these operations require geotech-
nical liners for the disposal facilities and fail-safe control on all water-borne emissions.
Both sites have thus incorporated automated electronically-controlled discharges
to the environment, based on dilution ratios and receiving water quality standards.
In the case of Cononish, the receiving water quality standard is the EU Directive

(Ref. 8).

At Cavanacaw, a separate consent to discharge has been issued. Continuous
monitoring of flow in the local water courses has been designed into the control
system with an automated fail-safe shut-down device at the effluent discharge
point. In this case, where the process includes an approved cyanidation process,
an INCO cyanide destruction system has been incorporated into the circuit to treat
cyanide residues prior to discharge into the tailings pond. The operation of this
system is also based on an automated water quality system with auto-shutdown.
The tailings pond has been designed to accommodate process water retention
during drought periods when there is insufficient river water to achieve dilution
and the downstream receiving water quality standard.
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Mine TMF Downstream Water Quality (mg/I)
CN Fe Cu Pb Zn As

Orivesi N/A <DL| <DL <DL <DL <DL
Salsigne 0.011 + . + + 0.045
Le Bourneix VL + VL + + <100
Olympias N/A N/A N/A N/A N/A N/A
Sappes N/A N/A| N/A N/A N/A N/A
Perama Hill N/A N/A| N/A N/A N/A N/A
Furtei <DL + + + + +
El Valle <DL <DL <DL + + +
Boliden* 0.06 +| 72Kkg | 191kg | 1070 kg | 156 kg
Bjorkdal N/A + + + + +
Aitik* N/A +| 36kg | 01kg | 34kg| 1.7kg
Cononish N/A HD HD HD HD HD
Cavanhacaw 0.05 | <u/Svalue | 0.005 + 0.02 0.05
Ovacik <DL <6 <DL <DL | <0.034 | <0.015

Note: + Data Not Available

N/A Not Applicable

VL Described as Very Low

DL Detection Limit

HD Hardness Dependent (Ref .8)
* Swedish data measured in kglyr

Table 8. Tailings Management Facility — Downstream Water Quality

indicates that the mine meets all the criteria currently in practice in the EU, and
for some parameters exceeds the current operational standards at the mines listed
above.

5. SUMMARY

Current gold operations in the EU have been reviewed for this study, and the data
for some 21 gold operations presented for comparison with the Ovacik Mine in
Turkey. These data show that the currently permitted gold mining operations in
Europe extend over a broad range of mineralogies, throughputs and process
technologies. The majority of operations which include a cyanidation circuit include
a detox system in the process circuit. The wastes arising from these mining
operations are all discharged to purpose-built tailings disposal facilities constructed
and monitored in accordance with internationally accepted good practice. Nearly
all of the tailings management facilities operate with a closed circuit and under
a zero controlled release regime. For these operations there are no emission criteria
for the downstream environment for controlled releases. Six of the gold operations
are known to have consents to discharge, and of these, two have been permitted
on the basis of an approved automated fail-safe system to protect sensitive receiving
waters downstream.
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APPENDIX 1

UNIVERSITY OF
NEWCASTLE

%

School of Civil Engineering and Geosciences
University Of Newcastle Upon Tyne

Newcastle Upon Tyne NE1 7RU, UK
Tel +44-(0)191 222 7942
Fax +44-(0)191 222 6669

27/09/02

TO WHOM IT MAY CONCERN

Turkish Miners’ Association Report On
European Gold Mining Operations

This is to certify that I have read the above report and find it to be factually correct,
interpretationally sound, and consistent with publicly-available data on this topic.

It is based on sound data which are openly accessible in the European Union.

I therefore confirm that the conclusions which the report reaches with respect to the
Ovacik Mine are reasonable and sound.

Yours faithfully.

e

, -4 C \g\%ﬂ\d

Paul L.Younger, MIME, MIMM C.Geol. C.Eng.
Chartered Mining Environmental Engineer
Professor of Hydrochemical Engineering
p.l.younger@ncl.ac.uk
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