OCTaBLUUXCA Ha TEPPUTOPUN BEPXHEro Te4YeHUd peKku BOpOTaH nocne mn3Brie4yeHna 30510Ta nyTem
Ky4YHOTIO BblLlenavmBaHna pyabl, KOTOpble BpeaHbl ANA XXMBOTHOIoO Mmpa.

Hrachik Avagyan

“EXTRACTED SCRAPS” OF AMULSAR “GOLD MINE”
AND THE ENVIRONMENTAL DAMAGE CAUSED BY THEM

Abstract

The article discusses the environmental damage and threats caused by exploiting the mine. Based on
the calculations made on the results of 40 tests the article justifies that after extracting gold by heap-leach
technique the toxic elements and heavy metals that remain on the site, the area of upper streams of Vorotan
River could be extremely dangerous for humans and animals.
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U.bwpwiwqyubh' wfjuiGipny dnhpntiGh 49,4%-wlng funwympnd wqGhy dknwnGhph
wuwnmGuympmGitpp Juqimd t6. nuymGp 1 g/n, wpowphlp’ 30,3 g/, wwpunhmuhGp' 0,22 g/,
wjwwhGhln® 0,39 g/n:

MnGah 16,45%-wlng funwlmnpnid nuym wupmGuynipnilip yuqind £ 1,8 g/n, wpowphlp’
41,8 ¢/nn, yuywnhnwihGp' 0,065 g/n, wyyuwwmhGhbp’ 0,008 g/m: Ujdd Qulqhqmph wnGdwinihpntGujhl
UniphGuwnh Yynnihg pnnupyynid £ wynGéh fumwlymp ny pt 16-17% wnGdh ywpniGuwynipjudp, wyp
28%: Gph wqlhy vbwmwnGiph wwpnGwlnpmbGtpp ytpwhw)dupytlp 28% wnGdh funmwbyniph
hwiwp, wyw nuynt yuwpnGwympniGp Yyuqiph 3,06 g/n, wpowphln® 71,14 ¢/wn, ywjunhnidhln’
0,1106 g/, ywwnhGhGp' 0,0136 g/in:

Gpti unjhpntiGh 49,4%-wling funwbynipnid, npntin UnhpptiGhn hwpwljniph pwdhln yuquind |
82,47%, www dwpnip dnhpntlGhwn hwlpwlmnph dt9 wqlhy dhnwnltph yuwpniGuwynipmniGGbpn
JYuqutl. nuyniGp’ 1,213 g/, wpdwphlp' 36,74 g/, yuwjuwnhnihGn' 0,2668 g/, wpwwumhGhGp' 0,4729
g/m: Mnldh 16,45%-wlng funmwbmpmu fjuwynuhphn hwipwlniph pwdhlp Yuqumd k 47,58%, wju
wuwpuwqwjnd dwpnip fuwiynyhphn hwpwlniph v wqGhy dtwmwnGbiph ywpniGuynpymGatpp
JYwuqutl. nuymbGp® 3,78 q/n, wpdwphlp' 149,394 g/n, wwiunhnidhGp® 0,1366 g/n, wjpwwhGhGp’
0,0168 g/un:

Lwowpwlh wnGdwinhpntiGuwyhG hwlpwywyph 2006p. hwunmwwnywd hwpytlpnwihl ww-
ownlbph pwGwyltipp yuquind thG. hwpwpwnbphGp' 2.230.763,6 hwq.mn, wynGahGp' 5250,34 hwq.w,
unthpntGhGp® 727.800,2m, nuynilGp’ 59010,59yq, wpowphGp® 3314,07n: 2006p. vhGsl 01.01.2013p.
hwlGpwywjnh pGntpphg wpymGwhwlyty L dwlyly GG dnnwynpuwbtu  56363,6 hwg. w
hwlpwpwnptip, htmbwwbtu wn 01.01.2013p. npupjuwdp hwlpwjuwypmd dGwgwo hwpytlpnwjhb

! dapamaszaH A.C., Kanunnn C.K., TepexoBud C.J1. OcoBeHHOCTV reoXMMUU 3MEMEHTOB Fpynbl NNaTuHbl B pyaax
MeAHO-MonubaeHoBbIX MecTopoxaeHuii Apmenun. JAH CCCP, 1. 190, Ne 6, c. 1455-1457.
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wuwpwpbtinh pwGwlbGbpp yuquind 6. hwipwpwnbtphGp' 2.174.400 hwq. w, wynGahGp' 5117,69 hwgq. n,
unihpntGhGp® 709412,23 wm, nuymGp’ 57.519,68 Yq, wpowphlp' 3230,34 n:

Jupunyltpp gniyg GG wwihu, np 5117,69 hwgq. wm wnGdpG hwdwywunwupwimd E
14.803.847,27 i fuwyynwhphwn hwpwlynp, huy 709412,23 wm dinthpntGhG' 1.184.327,6 m dnjhpntiGhwun
hwlpwlynp: Uyju wmyjwilbpny b wqlhy dbnwnGbph Jipp pipduwd yupniGuynipyniGGipny wydd
hwJupytilp wqlGhy dtnmwnGtph pwGwlybipp Lwowpwlh hwlipwywyph hhiGwlwb dnihpntiGhn L
fuwynuhphn hwlpwbjniptipnid:

e  UnhpntGh unthpptiGhn hwlpwlynipnid nulm pwlwyp Yuquimd t 1436,594q, wpowphGp’

43,5 1wm, yqupunhmdhGp' 316Yq, wjwwmhGhGp® 560,07yq:

e MpGdh huwynwhphn hwlpwlmnipnid nulm pwlwyp Juquimd b 55.958,54Yq, wpowphlp’
2211,6m, yuwpunhmihGp' 2022,24q, wyuwwnhGhGp' 248,74q:

UqGhy dtuwwnGtph pGghw6nip pwluwyltpp Lwowpwlh hwlpwjwyph bpyne hhiGwlwG
unthpnptiGhn U fuwynwhphn hwlpwGyniptiph dte 01.01.2013p. nnmpjudp Juqimd GG, nulniGp’
57395,134q, wpowphlp® 2255,1 1w, yuwwnhnudhGp® 2338,24q, wjwwmpGhGpn® 808,774q: Gpp wjuntn
hwyduwpyywo nuymt b wpowph pwlwyltpp hwibdwnmd tlp Gnyl dhnwnlbiph hwunwnuo
wuwpwpltph htnn mbulGmd GGp, np nulnt qony tpynt wyjwilbpp hwdipGyGnmd G6 hwdwpyu 100
unynuny, uwluwyl wpoéwph qony wmwppbipnpynilipn qquih k. wpowph hwydupyyuo pwlwyp 975,23
unGluwyny ywljwu t hwunwnygwo wwpwphg: Fpuw wquwudwep, hwjwlGwpwn, Gpypupwiuluwb
ghunipymGGiph hGunhwmnmwuh phihwywl jwpnpwwmnphwh vfuwyG E, jud wyn pwGuyp juyjwo L
whphw hwlpwlniph htinn: Uyn hwpgn §pubiine hwdwp nhdbGp dby wy hwpqunyh.

2003 p. Quligtqniph wnGédwinhpntiGwyhG YndphGwwmh Ynndhg pnnupyguwo wnGéh 27,41%
wuwpntGuwynpjul funwlmpmd wpowph wwpniGwlinipyniGp’  tpipuwpwluwlul qhunnmpynGGtph
hGumhmnmup phdhwywl jwpnpuwmnphwih Ynnihg juunwpjwd wlwhqGbpny, juqitp £ 65,5 g/n,
httmlwytiu dwpnip fuuynyhphwn hwipwljniph dh9 wpdwph wupmbwynipjmbp Yywuqih 82,61 g/,
npn 1970 p. W.dwpuwdwqyubh wyjuGtphg thnpp b 66,784 ¢/n-ny: Uju thwuwnmb wund £ wyl dwuhb, np
Jwjywunwih tpypwpwlwlwuwl ghumpniGaiph pGunhnninh phiphuyul jwpnpuumnphwl wpdwph
qony wlwihqlGtp Juwwwnpbihu nGbmd E wywpptpuywi gwop wnyjwiGtpn: UwlyuwyG, pwlh np
wwwhblnhnGtph qony wyp wdyuybtip smGhGp, Ytpp pipduwo wdyuGtnt pngniGnud Gap nputiv hhip L
httnmwqu mGmtuwub hwyupyGbpp yuunwnpmyd Glp wyg wyjwGhpny:

Lwowpwlh hwlpwywyph whwgnpoiwb YtipehG wbhluGhjuwmbnbtuwywl hhiGwynpiwb
hwdwdw)G hwlGpwywyph plntpphg wwptwl 9 4G v hwlpwpwp wpynbwhwlbm L Gultn
wwpwqujnid yhwup kL unwgyhd.

e unléh fumwbynip® 60170n, wynldh 28% wwpniGuwlnipjwip,
e UnjhpntlGh funwGnip 6400w, unthpntiGh 50% wwnpniGuwynipjwdp:

Ujdd Lwowpwlp hwlpwywyph plntipphg Quwlqtiqmph wnGdwinhpnblwyhl ymiphGuunp
nwptywl wpnyntGwhwlnid b GQuynid £ 20 66 v hwlpwpwnp: Gpt ogqumuujup mwpptiph YnpgmuiGbpp
Juuwnytil Gniy6 hwpwptpuywinipjuwdp (Gnyy6 mnynuGtpny), wuyw wtwp E, np unwgytd.

e unléh funmwbGynip’ 133710m, ynGah 28% wwpniGuynipjudp,
e UnjhpntGh unwGnp’ 14220wm, dnjhpntiGh 50% wuwpniGuwynipjwdp:

Uju wwpwquynid wqGhy dtnwnGtph ynpgnudbipp U.bwpwdwqyubh wyjwGtpng hw)dupy-
Jwo, upnn GG Juquty.

e wnldh fumwbynpny (108.298,5n fuwiynujhphwp dtg). nuymlp’ 409,374q, wpdwphlpn’ 16,18,
wuwwnhndhGp® 14,84q, wwwhGhGp' 1,82Yyq,
e UnthpntlGh fumwlmpmd (11869,8n dnihpnptiGhnnid). nuynilp’ 14,44q, wpowphlGp® 436,14q

(0,436wm), ywjwnhnuihGn® 3,17Yq, yuwwmhbhGnp® 5,61Yq:

Unpqynn wqbhy dbnwnbbph pnhwlnp pwGwyn 20 416 wm hwlpwpwnptinhg Jupnn E juqub.
nulnGp’ 423,774q, wpowphbp® 16,616m, yuwywnhmuhGp' 17,974q, yuwwnhGhGn' 7,43Y4q:
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M. Unjubp' qpmi b «Cww nt pun bpypGhpnid hwGpwpwptph hwdwihp Guwldw6 wwpw-
qujmui Ynpqynid GG Jwwm wybtih thnpp wwpmGuwympymGitnpny wqlGhy dtnmwnlbp. nuyh' 0,1 g/n
wuwpniGuynipyudp, wpowp' 1-2 ¢/u, yuwjwunhnd® 1-2 dg/n, wyywwhG' 1-2 dg/m: {wpg. bGsn®t GniyGp
sh qupbih wlb dbq dnn’ {wjwunwlnmd, b wyG b wil ywpuwquimd, tpp wqlhy dtwmwnGbph
wuwpntGuwynpyniGGpp swhymd G0 wwulyjuly L hwpnpuwynp dhthgpuiGbnhg dhGsk sh pwGh
qpuiipy:

{wjymbh t, np Qulgbgqmph wnGdwinhpnhGuyhG YndphGwwh Ynndhg pnqupyyuwo wnGéh
funmwGniph yuwdwnph dwdwlwy qGwhwwmymd b Gwl junwlmp wligwo nuynt dh dwup (Gupond
tilip 60%-n) wyG £ wyG uwpuquynd, tpt nuynm ywpniGuwlnmpnln fupnwlympmyd guwon skt 3,5 g/n-hg:
Ujniu pninp wqGhy dtnwnGtpp’ dnthpnbGh funwlnipnid wipnnonipjwdp, hul wynléh funwbynpnid
nulynt 40%-n L dynuGtipG wipnnempjuip skl qGuwhwwnynd b thnphwgyniu Ga:

Ujuyhuny. ynGdh funwGynipnd wnyuw 409,37 g nulnig thnhwgiw b GGpupyynd 163,75 Yq,
wpowp’ 16,18 m, wuunhmd® 14,8 §q, wuwhG' 1,82 4q: UnhpnlbGh funmwGmpnd wnljw wqGhy
utimwnGbpp thnphwgymd GG (qGnpyGbphG GG Glhpymd) wdipnnomipjudp’ nuyp’ 14,4 4q, wpowp’
436,1 4q, quunhmd' 3,17 4q, wuwmhG" 5,61 4q: Onphwgynn wqlhy dtnwnGtph pnhwlnp pwlwyp
Juqunu E. nuyniGp’ 178,15 Yq, wpowphlGn' 16,616 wn, yyuwjwnhmuhGn® 17,97 4q, wywwmhGhGp' 7,43 Yq:

MnGdh funmwlmpmy thnphwgynn wqlhy dtnwnGiph wpdtipp® 2013p. thtmpguphl qnponn
qGtpny (nuym dkYy gqpuih ghGp 51,01 noup, wpowphbp, 0,93 1n., wjwwmhGhGp® 51,96 nonjup,
wuwiunhmihln® 23,92 nojwn) Juqind £ 23 6 853 hwq. 387 gnpup, huy injhpntGh junwlnipmy” 1
U1G 507 hwgq. 439 nnqup: MnGah L dnthpntGh funwlympbpnd, d6y mupguw wpfuwnwlph wpynilpny,
Quwlqbgmph wnlGdwinhpnbGuyhl YniphGwwml wqlhy dhwnwnGbiph thnhwgiwl htnlwlpny
nGhGnd k25 416 360 hwq. 826 nnjuph Ynpniuwmn:

UoJwo 25 416 360 hwq. 826 nnyuph Ynpuwnh dtie nuym L wpowph pwdhlpn Juqunid £ 24 86 639
hwgq. 441 nnqup, huy wwwmhGnhyltph fudph denmwnGiphGp (WuwunhGhGa nt ywijunhnidhlp)® 821 hwgq.
385 nnjun:

I'paunk ABaksH

BJTIATOPOHBIE METAJ1/1bl B MUHEPAJTIAX KAIDKAPAHA

AHHOTaLUmsa

B crtatbe nNo gaHHbIM NUTEpPaTypPHbIX UCTOYHUKOB OLEHEHbl pasMepbl (OMHAHCOBLIX NOTEPb
roOpHOpPYAHOro KOMGWHaTa B pesynbTaTe pacnbineHus GrnaropogHbiXx MeTannos, nepelleawmx B
KOHUeHTpaTbl Meau M monmbaeHa KagkapaHckoro MeaHo-MonubaeHOBOro MECTOPOXAEHUS.
BbisicHeHO, 4TO npwu exerogHon AoObive M nepepaboTke 20 MMAH. TOHH pyabl M Mpodaxe Mnony-
YEHHbIX KOHLEHTpaToB Meau U MonubaeHa, ropHOpyAHbIN KOMOMHAT B pe3ynbTrate HeLoOLEHKU
ToNbKo GnaropofHbIX MeTannoB — 30M0Ta, cepebpa, NnaTuHbl U Nannagus, Hegononyyaet 25.36
MIH JONapos.

Hrachik Avagyan
PRECIOUS METALS IN QAJARAN MINE

Abstract

The article, based on the data provided by various authors, provides an estimate of losses that the
mining company suffers owing to precious metals that appear in the concentrates of copper and molybdenum
in Qajaran cooper and molybdenum extraction site. It has been identified that owing to extraction, processing
of 20 million tons, and sales of concentrates the loss that mining company suffers is estimated to be 25.36

' ArosiH M.r"., AnosH I'. M. MNMnaTtuHonabl B NnpoMbIwneHHbIX pyaax Apmenun. Epesan, FTEOW[, 2003, 162c.
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million USD due to the quantities of precious metal that appear in the concentrates such as gold, silver,
platinum and palladium.
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Uptuwnhnid JunebjhpwtGtngtimhly ntiumpulbpn hptiGg hhipnid GG Gpkip wnpynip’
1. wnplwyhG EGpghw
. hwlwon tGpquyhpltp (qug, Gwyp, wontfu L wyiG), npnbp Ymunwyty 6 tpynph pnbppmy
3.  qpuyhwnwghnG LGtpghw’ wnwowgltiing dwippwgnipymbGibtp L mtnuwwynip i Gitn:

Uju tiptip wnpjnipltiphg qifuwynpp wplwghG tGapghw b, npp hGywtu b pwdnt, oph L YhGuw-
quiquoh tGtpghwl nuuymd b yJpuwlwlqlynn EGpghwGbph pwpphG: {wlwon LGpghwjh
wnpjnpGtpp, wjlGuhuhG phGsuyhupp GG Gwypp, quqp, pwpwonifup, hptlghg GhpYuwjwglmd GG
upthnGwynp wwphGhp ynonwyguwo wplwghG EGhpghw, pwjg wjuop wwydwGGtp sqwl npuwlg
wnwowgiwl hwiwp b wyn yuwdwneny b quuynud GG sytipwwlqbynn EGipghwjh wnpympGtph
owpphG: Uwpnynipjub EGtpghwyh wwhwGoiniGpltph 70%-hg wybjhG pwjwpwpynd b hwlwon
Jwntihph hwpyhG: Rwugh npwlhg ytinghG 50 mwphGtph pGpugpmu LGapghwjh oqunugnponuin wybih
wpwq wnbdwybpny b wdty, pwl tpypuqlnh pGwlysnipynilGp, L tnnn wwwquynid wyn thumuGbpp
wwhywlytm G6: {wpdupylbpnd nm JuwluwwbunoiGipp hwonwnnd 66, np o sdtpwulqbyng
LGipghwyh wwpwnplGtpp 21-pnp nuph plpwgpnid  hpiGwywlnd  Swjuudtym  GG: Nppwl Juwn
JuuntindoytG wbhuGninghwbp sybpwlwlqGynn hwlwon LGtpquyhpGtpnhl thnfuwphGtim hwdwp,
wjlpwl pwwn YhGaG hGwpwynpnipynGlibpG wyuwquymd dwppymipjwb tGipgtmhy YuphpGbpp
pwjwnpwnpbijne:

LtnmwgnumpyniGGbpp yyuynd GG, np Gipuymiuv wpfuwphnd vywnynn woweGujhG LGtp-
ghwjh tnn 20%-n pwdhG k pGYGnmd Yyepwlwulqlynn LGtpghwyhG, pln npmd npu 2/3-pgp juqund k
yhGuwqublqyuohg uwnmwgyny L dhwylG 1/3-p°  honpdwjhG  EGepghwjhg: dbpwlwlqbyng
LGipghwyhpGtiph ogquwqgnpotwl dwulwpwdhlp b Junonigyuwopp Ywhiqwo L plGulyhdwjwlyuwb
wuwydwGbtphg, wtunnmpymbitph unghwj-mGnbtuwuwi qupqugdwli wunhdwlhg, ghwnwwnbiulh-
Juywl wnwonlpwgh mtidwtiphg L wyp qnponGGtinhg:

Ghunmpjul L wnbfuGhyuwih qupqugiwb Ghpywihu wntdybpp wopupwihG wpunwngpoipyninid
wnwowgntighlG L qupqugntighl phntGtpgmhliwG” hhdGguwo phnqubiquoh Ypw, npp poyyp £ mwihu
phnququohg unwlw) htimbywy mbuwhh phntGipginhy nbunpuGtpn.

e  phnnhqbi, npp unwgynid £ hjwontyh jminhg,
e  phntpwling’ ny hwgwhwwmhlwjhG hnuwiphg,
e phnquq’ wlwulwpnonpjul, pnyGuwpnionpjub L yepuwipwyng wpgniGuptpnipjub WGwgnpn-

(phg,

e phnjunbihp, opqulwlwl pwihnGibnhg whpnihgh dhengny uwmwgynn (whln, htnmy,
ququiiw(),
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