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\s of mining activities in Tay Nguyen Environmental is 

Intensive mining activities, specially illegal, negatively affect environment m Tay Nguyen. Mining of gold and tin placers, sand 

and pebble disturbed the landscape, changed nver bed caussmg nver bank erosion. Exploited wastes &om mine, for exanqtle, kaolin 

mme in Loc Chau (Lam Dong province) destroyed and retrograded tea land There observed evidences of acid mine drainage and 

pollution of heavy metal mcludmg Cu, Pb, Hg, et c m surface water, stream sediments and soils from some gold mines such as Dak 

Ripen (Kon Tum), Krong A (Dak Lak) and Tra Nang (Lara Dong). 

Mam causes of minmg environmental problems are failure of management, so the fust and most important measure of 

mitigation is lo improve the management of mining activities 
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i . M ^ d k 

Khai thdc vd ehe bien khodng san la mot ngdnh 
cdng nghiip c6 y nghia quan trgng ddi vcri nln 
kinh ti qu6c dan. Tuy nhiln, hogt ddng khai thdc, 
chi biin khodng sdn ludn Id m$t trong nhihig 
nganh cdng nghiep gay nhiiu tdc ddng xdu nhdt 
din mdi trudng {Dixon and Engels, 2007; 
Guidebook for Evaluating Mining Project EIAs, 
2010; Nilsson and Randhem, 2008; L.V. Thanh, 
2004; UNEP, 1997). Tdc ddng cua khai thac 
khoang sdn din mdi trudng rat da dang vd phuc 
tgp vd tdt cd cdc hgp phdn ciia moi trudng deu cd 
thi chju dnh hudng. Tdc dgng ciia khai thdc 
khodng sdn din mdi trudng tnidc hit la vi|c ehilm 
d^g ddt, nhiiu khi ven di|n tich rat Ion dl md 
khai trucmg vd do ddt dd thdi, lam thay doi cdnh 

• T i c gi i lifo hf, Email: tichxuan@igsvn.ac.vn 

quan; khai thdc khoang san Idm gia tang qua trinh 
xdi mdn vd bdi lap do mdt ddt bj xao trdn; khai 
thdc khodng sdn Idm dnh hudng den mdi truong 
nude: lam thay ddi ehe dg thiiy vdn, dia chat thiiy 
vdn; khai thdc khodng sdn gdy 6 nhiem mdi 
trudng, dgc bi|t Id kim logi ndng vd ede chat dOc 
hai; anh hudng din moi trudng sinh thai vd sure 
khde ciia con ngucri. Tuy nhiln nhung dnh hudng 
cu the, mire dg dnh hudng ciia khai thac, ehe bien 
khoang sdn den mdi trudng phy thupc vao logi 
hinh khoang sdn (chu yiu la thdnh phdn qugng vd 
dat da thdi), phucmg thurc, quy mo va cdng ngh^ 
khai thdc, ehe biln va cudi ciing la cdng tdc qudn 
1̂  cac hogt dgng nay (Damigos, 2006). 

Tdy Nguyen, so vdi cdc khu vyc khac nhu Bdc 
Bd, Bac Trung Bg, la vung it tdi nguyin khodng 
san hon, cdc hoat dgng khai thdc va ehe biln 
khodng sdn vi vdy ciing it hon. Tuy nhiln, cac hogt 
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dgng khai thac ehe bien khoang san trong nhung 
ndm qua d Tay Nguyen da vd dang gay ra nhiing 
tac dgng tieu cue den mdi trudng. Trong tuong lai 
khi nganh cdng nghiip khai khoang d day dugc 
tiip t̂ ic day manh nhdm phuc vu nhu cau phdt trien 
kinh tl - xa hdi dia phuong, chac chan s£ co nhieu 
van de mdi trudng can dugc quan tam. 

Trong khudn khd Dl tdi TN3/T05 thudc 
Chuong trinh Tdy Nguyin m, nhdm tac gia da tiin 
hanh khdo sdt mdi trudng khai thac khoang san tai 
hdu hit cdc khu vue da va dang cd cac boat ddng 
khai thac khoang san tren dia ban cac tinh Tay 
Nguyin va nghien cuu chi tilt mdt sd khu vue. Bai 
bao nay trinh bdy nhihig vdn di ca bdn vl mdi 
trudng khai thdc khodng sdn d Tdy Nguyin trln co 
sd ddnh gid tdng hgp tit cdc nghien ciru ndi trln. 

2. Tong quan ve tinh hinh khai thac va ehe bien 
khodng san tai Tay Nguyin 

So vdi cac khu vue d Bac Bd hoge Bac Trung 
Bd, cac hoat ddng khai thac va chi biln khoang 
san d Tay Nguyen khdng manh me bang. Cac hogt 
ddng khai thac va ehe biln khoang san quy md 
cdng nghiep chti yeu tap trung vao cac loai khoang 
san vat heu xdy dung, ddc biet la vat lieu xay dung 
thong thudng, mgt sd khoang chat cong nghiep. Sd 
cdc md khoang san kim loai dang hoat dgng kha it, 
chii yiu la vang, thiic va gan ddy la bauxit. Cdc 
khodng san kim logi khac nhu sdt, wolfram, chi -
kim, antimon ciing da co le te mgt sd md quy md 
nho hogt dgng hoac khai thdc tu phat. 

Hien nay trln dia bdn Tdy Nguyin, theo thing 
kl chua ddy dii da cd hang tram md khai thac vdt 
lilu xay dvmg thdng thudng nhu dd xdy dung, set 
gach ngoi, cat sdi xdy d̂ mg Ngodi ra d hdu hit cac 
tinh Tdy Nguyen deu cd cac md da dp lat dang 
hogt dgng. 

Khoang sdn kim logi ddng chii -^ nhdt Id cdc 
hogt dgng khai thac vang, bauxit vd thiec. Cac boat 
dgng khai thdc vdng, ddc biet la vang sa khodng da 
diSn ra khd mgnh me vd phd bien d nhiiu noi. 
Hi|n chi con hai md vang gdc hoat ddng d quy md 
cdng nghiip la md vdng Dak Ripen (Kon Tum) va 
md vang Tra Ndng (Lam Ddng) Tuy nhiln, eac 
hogt dOng khai thdc vang tu do, khdng phep kha 
pho biln, da vd dang Id vdn de nhuc nhdi doi vdi 
edc tinh Tay Nguyin. 

Bauxit Tay Nguyen phdn bd kha rgng nhung cd 
y nghia kinh ti hon cd la 6 Ddk Ndng va Ldm 
Ddng. Hien nay. Tap dodn Cdng nghiep Than 
Khoang san Vilt Nam da ddu tu xdy dung hai nhd 
may alumin gdm Tdn Rai (Ldm Ddng) vd Nhdn Ca 
fDdk Ndng). Day la hai du an thi diim ciia nhd 
nude trong ki hogch phdt trien nganh cdng nghiip 
alumin, trong do nha may Alumin Tan Rai da 
chinh thiic di vao hogt dgng. 

Cdc hoat dong khai thac thiic tap trung chu yiu 
d Da Lgt, Lam Hd, Lgc Duong, Di Linh (Ldm 
Ddng). Da cd 17 md thiic da va dang dugc khai 
thac, nhimg ehii yiu la khai thac thii cdng vdi san 
lugng hdng ndm khoang 1,500 din 2.000 tdn 
quang thiic. Rilng Cdng ty khoang san Lam Ddng 
trung binh mdi nam quan ly, thu mua, tinh ehe va 
xudt khdu khoang 700 - 800 tdn thiic tinh. Tuy 
nhiln, ciing nhu ddi vdi khoang sdn vang, nan khai 
thdc thiic frai phep dang diin ra d nhiiu noi d Lam 
Ddng, thdm chi ngay trong pham vi thdnh pho 
Da Lgt. 

Trong cdc loai khoang chat cdng nghiip ddng 
chil ̂  la cdc hogt ddng khai thac khoang san dang 
set nhu kaolin, diatomit, bentonit Dang chu f la 
cdc md 0 Ldm D^ng nhu kaolin L6c Chdu, 
diatomit Dgi Ldo (Bdo Lgc), bentonit Tam Bd (Di 
Linh), Ngoai ra cdn cd cac loai khoang chat cdng 
nghiip khac dang dugc khai thac nhu fluorit Chu 
SI (Gia Lai), feldspar Ea Sd (Dak Ldk), than biin d 
mgt sd noi,... 

Ngoai cac khoang san noi trln, trln dia ban 
Tay Nguyin trong nhieu nam qua da diln ra khd 
manh me viec khai thdc cdc logi dd quy, bdn qu^ 
va da my nghe nhu saphia d Ddk Song (Ddk 
Ndng), Di Linh (Ldm Ddng), opan (Ddk Ndng), 
thach anh hdng va thach anh tinh thi d khu v\rc 
huyIn Ldk va Krdng Bdng (Bdk Ldk) vd g§ hoa da 
6 m t̂ sd noi thuoc Ddk Ldk. 

Nhiing net co ban vi ddc diim hogt dgng khai 
thdc va chi biln khoang sdn d Tdy Nguyen ed thi 
khai qudt nhu sau: 

(i) Cdc logi khoang san dugc khai thdc chii yiu 
tap tnmg vao cdc khoang sdn phi kim loai (nhiiu 
nhdt la vdt lieu xdy dung thdng thudng nhu da xdy 
dung, cat sdi, set ggch ngdi) va cac logi khodng 
chdt cdng nghiep nhu kaolin, diaomit, bentonit, 
puzcrlan,... Ngoai trir bauxit dang trong qua trinh 
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thi diem, cac md khai thdc khodng san kim logi 
khdng nhieu, phi biin nhdt Id khai thdc vang (sa 
khoang va gdc), mgt sd khu vue khai thac thiec d 
Lam D^ng, mpt vai md sdt d Gia Lai va Ddk Ldk, 
hai md chi - kem (mdt da ngiing hogt dpng, mgt 
dang trong qua trinh md md), ngodi ra cdn mgt vdi 
md wolfram, antimon quy md nhd. 

(ii) Ngoai trii bauxit, cdc hoat dgng khai thdc, 
ehe bien khoang sdn trln dia bdn Tdy Nguyin chd 
ylu mang tinh nhd le. Cdc mo dang hogt dong diu 
cd quy md nhd do dia phirong cdp phep vd cac 
doanh nghiep dia phucmg khai thac Id chinh. 

(iii) Cdc hogt dgng khai thdc khodng sdn tu do, 
trdi phip rat ph6 bien, dac bi?t la trong khai thdc 
vdng, dd qu^, thiic va m§t s6 loai vdt lieu xdy 
d\mg nhir cdt, sdi,... 

(iv) Do ddc thii dan cu thua, phdn ldn cdc md 
thudng d nhiing khu vue it ddn cu, thgm chi khd xa 
cdc khu v\rc dan cu. 

(v) Cdc md khai thac khodng sdn chii yeu su 
dyng cdc cdng ngh| don gidn, cdc hogt ddng khai 
thac ty phdt chii yen la khai thdc vd tuyin quang 
thii cdng. 

3. Phirong ph&p nghien clhi 

Song song cdng tdc diiu tra, khao sdt tren di|n 
r^ng, cdc nghiin ciiu chi tilt dugc th\rc hien tgi 
mgt sd khu vue khai thac khodng sdn trgng diem 
gdm: cdc khu vyc khai thdc vdng Ddk Kroong, 
Ddk Ripen (Kon Tum), Tpi (Oia Lai), Krong A 
(Gia Lai), Da Quyn (Ldm Ding); khu vyc khai 
thdc kaolin Ldc Chdu (Ldm Ddng). Ngodi ra cdc 
nghiin ciiu con dugc thuc hi?n d mdt sd md khai 
thdc thiec d Lam Dong, da xdy dyng, dd op Idt, da 
quy, bdn quy vd dd m5̂  nghe ndm rdi rdc d 
Tdy Nguyen. 

Tgi cdc diem nghien ciiu chi tilt, dd tien hdnh 
do cac chi tilu mdi trudng nude, Idy mau nude, ddt 
vd tram tich bun ddy. Cdc thdng si mdi trudng 
nude nhu pH, Eh, TDS dugc do bdng cdc may do 
cdm tay cua hdng HANA (HI8424 vd HI98I29). 
Cae mhi nuoc dugc Idy vd bdo qudn trong cdc chai 
PET dung tich 0,51 vd dugc xii ly bdng axit HNO3 
dl trdnh ket tiia. Cdc mau dat vd trdm tich biin ddy 
dugc l̂ y vd bdo qudn trong cdc tiii PE vdi kh6t 
lugng tmng binh I kg. Trong phdng thi nghi|m, 
mau dit vd trdm tich dugc xiy khd ty nhien, tdn 

nho vd loai bd cac manh da thd sau dd dugc chia 
theo phuong phdp doi dinh vd 1% ra lugng cdn 
thilt va dugc nghien nhd bang cdi ma nao vd gui 
di phdn tich. Ket qua dugc ddnh gid theo bg quy 
chudn ky tiiudt qudc gia: QCVN03:2008/BTNMT, 
QCVN08:2068/BTNMT, QCVN43:2012/BTNMT. 
Hdm lugng kim loai n$ng trong cdc mdu dugc 
phdn tich bang phuong phdp ICP-MS tgi Vi|n Dia 
chdt, Vien Han lam Khoa hpc vd Cdng ngh| Vi|t 
Nam, mpt sd mau ddt dugc phan tich tai Viln Quy 
hogch va Thilt kl ndng nghiep. 

Cdc van de mdi trudng khai thdc khodng san 
dugc ddnh gia, du bao dya tren co so md hinh dia 
mdi trudng cdc md khodng (Plumlee and Nash, 
1995). 

4. Tdc dong cua khai thdc khodng san din moi 
trirjmg ft Tay Nguyen 

4,1, Nhiing tdc dpng ca hpc 

Phdn ldn ede md dang hogt ddng d Tay Nguyin 
diu CO quy md khdng ldn do dd diln tich md 
chiing chilm dyng chua nhilu. Tuy nhien, do nan 
khai thdc khodng sdn ty do, trai phip khd phd bien, 
nhat Id khai thdc vang vd thiec dan den tmh trgng 
dao bdi bua bdi lam thay ddi dia hinh, xdo frdn 
canh quan, hiiy hoai ddt canh tdc. Viec ddo dai 
vdng sa khodng trdi phip lam cho long sdng, sudi 
d nhieu noi ngdn ngang cdt sdi, Idm thay dii ddng 
chdy dan din sgt Id bd song, nu6c sdng ludn bj dye 
ngdu vi bun ddt, dnh hucmg din hg luu. Nuoc bun 
lam boi ldp dong chdy, nhiiu noi vui ldp cd ddt 
canh tdc. Hi|n tugng ndy da tumg xdy ra d rdt 
nhilu noi dgc bi|t la cdc khu vyc khai thac vang sa 
khodng 6 Ddk Glei, Ddk Td (Kon Tum), M'Drdk 
(Ddk Lak), Diic Trgng (Lam Ddng) hodc khai thac 
thiec sa khodng d Lgc Duinig, Dd Lgt (Ldm 
Dong),-.. Thdm ehi nhieu doanh nghiep khai thac 
vdng sa khodng khdng tudn thii cdc quy djnh bao 
vl moi trudng, sii dung mdy mdc ddo bdi bira bdi 
gdy tdn hai nghilm trgng din cdc cong trinh k^ 
thudt hg tang md dien hinh la Cdng ty TNHH Kim 
Son Thuy (Kon Turn) dd bi UBND tinh thu hdi 
giay phip vd bu^c khac phyc hgu qua (Quyet dinh 
s6 145/C^CTUBND, ngay 16/3/2012) (anh 1,2). 

O nhilu khu md, ddc bilt Id cdc md khai thac 
vdt li|u xay dyng thucmg co luong Idn xe tdi trgng 
cao ra vdo, gdy hu hai dudng giao thong, anh 
hudng den ddi song ciia ngudi ddn d ldn can. 
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Anh 1. Sal Id bd song Pd Cd do khai thdc vang trdi phdp 

4.2. Tai biin mdi trudng do cdc bdi thai 

Trong khai thac khoang sdn, nhat la khai thdc 
Id thiln khi phai bdc di mot Idp ddt da ddng kl nln 
lugng dat da thdi thudng r t̂ ldn, chdng hgn trong 
khai thac khoang sdn kim logi, thdng thudng cd tdi 
95% lugng ddt dd dao lln la ddt da thai. Lugng d t̂ 
dd thdi trong khai thdc vd thdi qudng dudi trong 
qua trinh tuyen qudng tgo thdnh cac bSi thai, nhiiu 
khi voi quy md rdt Idn. Cdc bai ddt da thdi thudng 
dugc thilt ke dgng danh dong, tiim dn nhieu tai 
biln liln quan nhu cdc hign tugng nhu sat Id cdc 
bai thai, Iii biin dd liln quan vdi bai thdi va sy cd 
vd bd bao cdc bdi thai qudng dudi. Cac tai biin 
kieu ndy dd timg xdy ra d nhilu noi tren thi gidi 
(Damigos, 2006; Dixon-Hardy & Engels, 2007). CJ 
nude ta, ciing dd timg xdy ra nhimg vu sgt Id bai 
thdi khai thac khodng san rdt nghiem trong, diin 
hinh la vu sat Id d bdi Kep Ky, khu mo Tdc Tdt 
(Cao Bang) ngay 24/7/1992 lam chit 200 ngudi. 
Sy cd dap ho chiia biin thdi cua xi nghiep khai thac 
qudng sdt Na Liing (thanh phd Cao Bang) dem 
5/11/2010 da lam hdng ngdn mit khii bun chay 
xuing ddng sudi ddi hon 5km, ldm thiet ^ut nha 
ciia, hoa mau, d nhiem nguin nude v̂ , anh hudng 
din diti sdng sinh hoat cua nhieu ho dkv 0 md 
than Phdn Ml thupc Cdng ty cd phdn Gang thdp 
Thdi Nguyin, ngdy 14/4/2012 da xdy ra sy co lat 
Id nghiem trgng tgi bdi thdi khiin 14 nhd ddn b\ 
chon vili, 6 ngucri chil vd mat tich, mgt s6 ngudi hi 
thucmg. v i sy ci bai thdi, dilu ddng quan tdm la 
cdc dy dn khai thdc bauxit - laterit ldn dang dugc 
triin khai d Tay Nguyin, khi h6 ehura biin dd eua 

Anh 2, Khu rudng cfl nay thinh ao va hoan loan mat kha nSng 

canh t ic do khai thac vang igi huy^n Dik Glei - Kon Tum 

cdc nha mdy co dimg tich hang trilu met khdi. Vdn 
dl nay dd dugc de cap din At nhiiu trln cdc van 
lilu chuyin ngdnh cung nhu frin cac phuong ti|n 
thdng tm dgi chiing. Ddy la vdn di cdn dugc quan 
tam khi cac nha may ndy di vao hogt dgng. 

0 Tay Nguyin, tuy chua c6 thdng kl vi sir c3 
liln quan voi cac bai thai nhung cimg vdi thdi gian 
cac bai thai se dugc tich ty ngay cang ldn, do do 
nguy ccr sat Id bai thdi, xdi mdn vdt lieu bai thdi 
gdy bdi ldp Idng song sudi, viii ldp d t̂ canh tac la 
diiu khd trdnh khdi, dac bilt, trong tinh hinh 
khdng kiem sodt dugc ciia cac hogt dgng khai thdc 
khodng san nhu hiln nay. Thyc ti dd xay ra hî n 
tugng bim d t̂ tir khu khai thdc kaolin ciia md LOc 
Chdu (Bdo L0C, Lam Ddng) trdn ra lam hu h?; 
hang trdm hecta ddt trdng ehl. Hon nfta, vgt c\m. 
v6 CO lo lOmg frong nude mgt chay tran khi Idnĝ  
dgng gdy suy giam chat lugng ddt. Trong bdng 1% 
kit qud phdn tich thdnh phin mgt si mlu dat tri® 
ehl d khu VUC md kaolin L^c Chau, trong do n ^ . 
LCDl Id mau chiu dnh hudng tryc tiip cfia nude 
chay trdn tu bai thai md, cac mlu LCD2 vd LCD3 | 
'a cdc mlu ddi chumg o each xa hem va khdng chju 
•': hudng tir khu md. Cd thi de dang nhgn th^ 

rant, ''"i? cac chdt h&u co, hdm lugng N va P 
ong 1., -^D! th^p hon rdt nhiiu so vdi cie I 

ing chii ^ la hdm lugng cdc chf I mau doi chu. 
de tieu N, PjO. 

EC trong mlu LCDl cflgg 
nlu ddi chiing. Ro 
day chu yeu Id ŝ  

hudng din ^ -h tmSt^e^^2"^8 ^̂ ^ trdng, ant 

u ircl!^i?ii^" •" ^° ' <=̂  i"^u ddi chiing. Ro 
'. • .?PPhanv6co kao 

XUOti; 
it) lo lima tm ' *̂ ŷ •="" y^" ^ ^ 

. ^ , lam s^yg^a.J«g=^;'^iy trdn khi N 
'h trudng cia cay. 
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Bing 1. K^ qui phan lich man dit trong khu md Lpc Chau 

S6 hj^u mlu 

L C D l 

L C D 2 

LCD 3 

pHKCI 

4 97 

4 0 4 

4.16 

% 0 M 

1.62 

6 35 

5.98 

N 
0.112 

0.336 

0.308 

Tdng s6 {%) 

P K 
0.0362 0.589 

0.0716 0.266 

0.0799 0.183 

Na 
0.172 

0.178 

0.179 

Detieu(ma/IOOg) 

N PiOj KiO Na 
10.08 6.59 38.09 18.52 

35.02 22.13 11.04 15.22 

30.80 14.32 14.27 16.18 

Cation trao ddi (me/IOOg) 
Ca-H-

3.91 

1.31 

1.05 

Mg++ CEC 
0.81 10 06 

0.22 24.87 

0.30 23.17 

ilinii 

LCDJvî  

4.3. Dong thdi axit md vd o nhiim kim logi ndng 

Ddi vdi cdc md khodng san md trong thanh 
phdn quang hodc dat dd vdy quanh cd chiia edc 
khoang vdt sulfid (vi dy pyrit), chdng hgn nhu 
vdng, Pb-Zn vd mgt sd logi khoang sdn khdc, kha 
ndng tgo ddng thdi axit mo Id rat Idn (Doolittle, et 
al., 1992; Global Acid Rock Drainage Guide). Don 
cu nhu trudng hpp md vdng Ddk Ripen d Kon 
Turn. Ddy Id logi hinh vdng - sulfiia nhiet dich. 
Thanh phin khodng vat qudng gdm pyrit, pyrotin, 
chancopyrit, galenit, ngodi ra cdn cd spahlerit, 
bismutin (Borisenko vd nnk 2008; T.T. Hda va 
nnk, 2005). Cdc khoang vgt ndy khi tilp xiic vdi 
khdng khi vd nude se bi oxy hda di tgo thdnh axit 
sulphiuic, chdng han doi vdi pyrit, qud trinh ndy 
xdy ra theo moi chudi phdn iing, c6 the viet dudi 
dgng phuong trinh tdng qudt nhu sau: 

FeS; + 15/402 + 7/2H2O = Fe(0H)3 + 2S04 -̂ + 4H* 

San phim cCia cdc phdn irng ndy Id axit 
sulfuric. Tuy nhiln, khd ndng tgo ddng thdi axit md 
cdn phu thu^c vdo kha ndng trung hda axit ciia dat 
dd vdy quanh. Nhung ddi vdi md Dak Ripen, dat 
dd vdy quanh Id cac loai granitogneis, dd philn kit 
tinh cd thdnh phdn chu yeu la cdc khoang vgt 
silicat vd alumosilicat nhu thach anh, feldspar 
(plagiocia vd K-feldspar), mica (chu yeu la biotit) 
thi khd ndng trung hda axit khdng cao do dd khd 
ndng tgo ddng thai axit Id rit ldn. Thuc te khao sat 
tgi khu khai thdc vdng d Ddk Ripen dd ghi nhgn 
ddu hi|u cua ddng thai axit md thi hi|n d dp pH 
thap trong 4 mau nude suoi a bdi khai thdc vdng ty 
do (dao dgng trong khodng 4,80 din 5,17). 

Cimg vdi sy hinh thdnh ddng thdi axit md la 
nguy CO phdt tan kim logi ndng va cdc chdt dpc hgi 
vdo mdi trudng do axit cd kha nang hda tan kim 
logi ndng. 

4.3.1. O nhiem kim logi ngng a khu virc khai thdc 
vdng Ddk Ripen 

Md vdng Ddk Ripen ndm trln dia ban xa Tdn 
Cdnh, huyfn Ddk Td (Kon Tum). Day Id vimg niii 
cd dja hinh phdn cdt khd mgnh, vdi dinh mii cao 

tdi hem 800m. Quang vdng cd dgng cdc mach 
thach anh sutfrir chua vang phat triin theo cdc ddi 
dap vd trong cdc dd biin chdt he tdng Khdm Dure 
tuoi Proterozoi. Thanh phdn khoang vgt qudng 
gom chil yeu la pynt, chancopiTrit, galenit it 
pyrotin (Borisenko vd nnk, 2008). 

Md vang Ddk Ripen dugc cdng ty Co phdn 
Ddk Ripen khai thac tir ndm 2002, hî n nay md 
vdng nay dang dugc cdng ty Vgn Lgi khai thdc vd 
tdch chiit bdng phuang phdp xyanua. Song song 
vdi hoat dpng cda cdng ty ndy, cac hogt ddng khai 
thdc vang tu do, trdi phip ciia dan ciing dien ra 
mgnh ml. Mdt dit bi ddo bdi nham nhd, bd sudi bj 
sgt Id nghilm trgng, each xa khu vyc khai thdc tdi 
hdng cdy so nude sudi vin dye ngdu bim dat. 

Kit qua phdn tich ham lugng mdt so kim loai 
ndng trong nude mat the hi|n trong bdng 2. Dang 
chii y, trong mlu DTM7 ed pH didp (4.94), ham 
lugng kim loai ndng cao hon han so vdi cdc mau 
khdc, trong do ham lupng Ni vd Cu vugt tilu 
chudn cho phip ddi vdi nude dimg cho myc dich 
thliy Igi (chi tieu Bl). Dieu dd minh chiing cho kha 
ndng phdt tdn kim logi n§ng vdo mdi trudng ciia 
ddng thai axit md. Cac mdu gdn khu vyc khai thac 
PTMl, DTM2, DTM4) cd ham lugng Hg cao hon 
tilu chudn cho phep, cdng ra xa hdm lupng Hg 
giam ddn. Rd rdng, viec khai thac vang d day da cd 
vai trd trong vi|c phat tdn Hg vdo moi trudng 
(bang 2). 

Ham lupng KLN trong mdu ddt vd trdm tich 
bim ddy d khu vyc khai thdc vdng Ddk Ripen thi 
hiln trong bang 3. Kit qud d bang 3 cho thay, 
trong tdt cd cdc mau dat vd tram tich biin day lay 
trong hodc gan khu vue khai thdc cd ham lugng Cu 
vugt tilu chudn cho phip. Trong khi dd mlu trim 
tich bun ddy Idy d Idng sdng Dak Pd Cd (mau 
DTBIl) ndm ve phia hg luu, mac dii tiep nhdn 
nude ciia nhdnh sudi chay tii khu khai thac ra 
nhung ham lugng Cu van ndm trong gidi ban cho 
phep (H.2). Trong cac mau dd lay cd 2 mlu trim 
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tich bun ddy Idy tr\tc tiip trong khu vyc khai thac trong cac mau nude (DTMl, DTM2) tgi cdc diem 
(DTBI, DTB2) cd ham lugng Hg cao hon tilu dd. Dieu dd chiing td, Hg dupe phat tdn theo mdi 
chudn cho phep, tucmg ung vdi ham lupng Hg cao tnrdng nude. 

re d khu vyc md Dak Ripen 

Sdhi?u 

DTMl 

DTM2 

DTM4 

DTM7 

DTMIl 

mau pH 

6.83 

7 J 7 

7.49 

4.94 

7.16 

QCVN08 

Bang 3. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Fe Ni 

0.2317 0.0014 

0J593 0.0015 

0.2983 0.0011 

14.7450 0JO48 

03875 00008 

15 0.1 

Ham lupng kim loai n$ng trong mau 

Sd h i ^ mau 

DTBI 

DTB2 

DTB4 

DTB7 

DTBl l 

DTDl 

DTD2 

DTD4 

Fe 

98138.07 

61450.18 

79524 9 

77522.54 

37605.83 

130935.5 

71401.3 

80855.33 

DTD7 50830.87 

QCVN43 

QCVN03 

Cu 

0.0266 

0.0112 

0.0168 

6.1572 

0.0160 

0.5 

at va tram 

Nl 

43-85 

73.24 

49 72 

101 13 

25.03 

86.45 

131.1 

146.3 

66 62 

Zn 

0.0282 

0.0171 

0.0188 

1.0880 

0.0161 

1.5 

tiim luong 

As 

0.0020 

0.0005 

<MT 

0 0044 

0 0002 

0.05 

tich bun day khu vvc 

(mgfl) 

Se 

0.0006 

0.0000 

<MT 

0.0007 

<MT 

Cd 

0.0000 

0.0001 

0.0000 

0.0059 

ooooo 
0.01 

Hg Pb 

0 0044 0.0114 

0.0024 0.0023 

0.0015 0.0006 

0.0008 0.0068 

0.0008 0-0010 

0.0010 

khai thac ving Dik Ripen 

Him luong kim 1o?i (mg/kg) 

Cu 

437.12 

233.44 

344.36 

456.47 

3 1 9 6 

423,85 

137 12 

205.44 

165.15 

197 

50 

Zn 

45.53 

65,91 

41.6 

76.83 

57.52 

72.77 

45.92 

41.1 

49.32 

315 

200 

As 

3.44 

8.53 

6,58 

10.41 

3.62 

4.19 

35.17 

6 2 2 

7.64 

17 

12 

Se 

0.8 

0.52 

0.93 

0.94 

0.64 

1.81 

1.21 

0.49 

< M T 

Cd 

0.07 

0.08 

0.07 

0.09 

0.11 

0.06 

0.07 

0.08 

0.07 

3.5 

2 

Hg 

0.64 

0.62 

0.42 

0.21 

0.16 

<MT 

<MT 

<MT 

<MT 

0.5 

0.05 

Pb 

15.64 

10.55 

14.58 

18.25 

29.13 

12.74 

15.74 

9.43 

16.41 

91.3 

70 

U 

0.0005 

0.0001 

0.0001 

0.0005 

0.0001 

u 
0.3 

0-53 

0.36 

0.74 

8.66 

0.51 

002 

0.6 

2.92 

Ghi chu: 1 -S:mSui •a tich bun diy. 6-9: mau dat 

4.3.2. O nhiim kim logi ndng a khu vyc khai ihdc 
vdng Krong A 

Khu vyc khai thdc vang thugc thdn 5, xa Krong 
A, huyIn M'Drdk (Ddk Ldk). Khu khai thdc Id khu 
vyc niii cao cd dia hinh phdn cat manh. Day Id mgt 
khu khai thdc vdng gdc. Qugng hda vang dgng 
mgch, mgng mach thgch anh sulfiia vang nam 
trong ddi dap vd ciia cdc da granit phuc he Deo 
Cd. Vdo thai diim khdo sat (2012) cdc hogt ddng 

khai thdc vdng da ngimg hdn, tuy nhiln vin cdn 
nguyin ven cac ddu vlt ciia cac boat dpng khai 
thac va tuyin vang, dd la hang logt cdc ham dao 
sau vao Idng mii va khu tap kit qudng vdi cdc ho 
Xli ly xyanua ciing cac ldn trai bd hoang. 

Kit qud phan tich 02 mau nude sudi chdy ra tit 
khu khai thac cho thay, cd hai mlu diu cd ham 
lugng As vugt tieu chudn cho phep ddi vdi nude 
dimg cho muc dich tudi tilu, thiiy Igi (bang 4). 

Ig 4. Ham lupng KLN trong mau nude mil khu v\rc khai Ihic ving Krong A 
Him lupng (mg/l) 

KAMI 
KAM2 

QCVN08 

1.82743 0.0O113 0-01494 
0.3866 0 00458 0 01297 

Trong tdt cd cac mdu trdm tich bim day va mdu vupt tilu .̂ . • 
ddt dd phan tich diu cd hdm lugng ciia As vd Pb chuc lin (bang . 

".OHH/. 0.146963 0.0002 0.000088 0.0151^ 
0.19513 0.011561 0 00144 0.000076 0,00175 

? : i _ _ . _ ^ _ l L _0™5 0.001 0.02 
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Bing 5. Ket qui phan tich ni3u bdn cua md Kiong A 

TT Sohi^um 

QC:VN43 
QCVN03 

Ham luong (mg/kg) 

Ni Cu Zn As Se Cd Hg Pb 
KABl 34276 3.9 14.31 190.07 292.95 0.07 0.76 0.03 372.25 
KAB2 63548 4.54 95.36 213.27 798 9 0.56 0.46 <MT 1522.65 
KAB3 32893 5.04 13.33 168.8 226.91 1.52 0.68 <MT 309.23 
KADI 31718 I 51.16 173.78 501.84 <MT 0.41 <MT 928.65 

197 315 17 3.5 0.5 91.3 

Ghi chd 1-3: man bdm lich bun diy, 4: mlu dat 

4.3.3. O nhiem kim loai ndng a khu vifc khai thdc 
vdng Td Ndng 

Md vdng gdc Td ndng ndm trln dia bdn xd Da 
Quyn, huy?n Diic Trgng (Ldm Ddng). Ddt da chiia 
cdc thdn qujng vdng la cdc trdm tich thu$c h? tdng 
Bdn Ddn (J[.2 bd) cd thdnh phdn thgch hpc chii yeu 
Id bgt kit, phiin sit xen it Idp cdt kit mdu xdm, 
xdm den. Khodng hda vdng cd nguin gdc nhilt 
djch, thu^c kiiu md vdng -thach anh-sulphur dgng 
mgch. Khodng vgt qudng chii yiu la pyrite, 
asenopyrit, thit yiu la galena, sphalerit, chalcopyrit 
(T.T. Hda vd nnk, 2005; N. Hodng va N.V. Mdi, 
2010; V.V. Van, 2007). 

Md vdng Tk Ndng dd dupe khai thdc tir thdi 
Phdp thugc, hi|n nay md do Cdng ty Cd phin 
Vdng & dd qu;̂  Ldm Ding qudn 1̂  vd khai thdc. 
Trudc ddy qii$ng vdng dupe nghiin, tuyin trgng 
lye sau dd thu hii vdng tir tinh qudng nhd phuong 

Bing 6. Hfim lugng KLN trong nude mjit d khu virc md vang Tra Nang 

phap tdch chiit bang xyanua. Hien nay Cdng ty 
dang ddu tu day chuyen tuyin ndi qugng vang. 
Dgc theo cdc sdng sudi d khu vyc md vdng cdc 
hoat dgng khai thac vdng sa khoang trai phep vin 
dien ra vd co thdi gian khu vue Da Quyn da tiing 
la mgt dilm ndng vl mdi trudng va an ninh trgt tu 
ciia Lam Ddng (Bao cao hien trang mdi trudng 
tinh Lam Ddng giai doan 2006 - 2010). 

O khu vyc md vdng Ta Ndng, trong cdc mdu 
nude mdt dd khdo sdt chua thdy cd biiu hiln d 
nhiem kim loai ndng (bang 6), nhung trim tich bim 
day cd bilu hiln d nhiim As va Pb (bdng 7). Cdn 
phai ndi thim rang, do sd lugng mau cdn it nen cd 
the chua phdn dnh diy dii tinh hinh d nhiim kim 
logi nang d khu vyc nay. Tuy nhiln, nhu da ndi d 
tren, qudng vdng d Ta Nang thu$c kiiu thgch anh -
sulfid - vang nln khd nang tao ddng thai axit vd 
nguy CO d nhiem kim loai ngng Id rat Idn. 

So hi |u mil 

TNMl 
TNM3 
TNM5 

0CVN08 

Bing 7. Him 

Sd hi;u mau 

5.83 
7.10 
7,35 

Fe 
0.3831 

0-56053 
1.00694 

1.5 

luong kim lo^i n$ng trong tt 

Fe Nl 

Ni 
0.0008 

0.00259 
0.00167 

0 1 

am tich bim 

Cu 

Ham lugng (r 

Cu Zn 
0.0133 0.0250 

0.01354 0,06241 
0.01581 0 03746 

0.5 1.5 

ng/1) 

As 
0.00229 

0.043572 
0.00444 

0.05 

day d khu vyc md vang Tra Nang 

Ham luong (mg/kg] 

Zn As 

1 

Se Cd 

Cd 
0.00006 
0.00027 

0.0001 
0 01 

Hg 

Hg 
0.00002 

0 000038 
0 000034 

0.001 

Pb 

Pb 
0.003 
0.006 
0.005 

0.05 

U 

TNBI 
TNB3 
TNB4 
QCVN43 

38262 

17621 

22245 

19.04 

10.23 

13.19 

13.09 
<MT 

158.93 
64.17 
96.17 

791.5 
67 68 
47,29 

0.62 
0.13 

406.5 3.07 
30.89 2.04 
35.03 2.62 
91.3 

4.4. Nguy ca phdt tdn cdc hda ch^ dpc hgi ta cdc dyng, chdng hgn thiiy ngdn hay xyanua dung dl 
qud trinh tuyen qugng tach vang. Cac hda chdt ddc hai nay cd thi theo 

nude thai phdt tan va gdy d nhiem mdi trudng. 
Trong qud trinh tuyin qu$ng hodc tdch chiit Diiu ndy cang trd nen nghilm trpng khi cdc hogt 

cdc nguyen to cd ich, nhieu logi hda chit dugc su dgng khai thdc vd chi biin khoang san trai phip. 
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ty phat dang phd bien nhu hiln nay d Tdy Nguyin. 
Dd tiing xay ra hi|n tugng trdn bd nudi bi ngd ddc 
xyanua khi udng nude d khu khai thdc vang Dak 
Ripen. Hiln nay, tgi hai md vdng Dak Ripen va Td 
Ndng van dang diing cdng nghe xuyanua dl tdch 
vdng, hay nhu d khu vue khai thac vdng Krdng A 
hiln cac bl ngam xyanua cu van cdn. Ngodi ra, 
theo thdng tin cua ngudi dan, tgi cdc bai khai thdc 
vdng tu do, ngudi ta thtrdng su dung thuy ngdn dl 
tdch vang. Do dd, nguy ea d nhiim mdi trudng do 
xyanua vd thiiy ngan la rdt Idn. 

4.5. Khd nang ph^c hoi mdi trudng sau khai 
thdc md 

Van de phyc hdi mdi trudng sau khai thac md d 
Tdy Nguyen ciing Id van de Idn dang dugc dat ra. 
Cdnh quan mdi trudng d nhieu ncri, trong nhieu 
ndm qua da bi tdn phd bdi nan khai thac ty do. 
Thyc tl la nhilu noi cac hau qua cua vile khai thdc 
trdi phip nhilu nam qua van cdn nguyin v^n, 
chdng hgn nhu dgc rat nhilu sdng sudi d Tdy 
Nguyin vdn cdn ngdn ngang cdt sdi, nhilu noi bd 
sdng suii bj sgt Id,... Cdc khu vyc khai thdc saphia 
d Ddk Ton (Ddk Ndng), khai thdc thgch anh tinh 
the d huy?n Ldk (Ddk Ldk), cdc khu vyc khai thdc 
thiic d Ldm Dong mdt ddt bi ddo xdi, rimg bj pha, 
dat dai mat khd ndng canh tdc,... Tuy nhiln, vi|c 
phyc hoi mdi trudng Igi gdp rdt nhiiu khd khdn. 
Dieu nay do: 

(i) 6 nhihig ncri khai thac ty do, khdng cd 
ngudi chju trdch nhi|m vile phuc hdi mdi trudng, 
trong khi dd sau khi ngimg khai thac, hoac sau khi 
gidi tda chinh quyin dia phuong va cac ca quan 
chiic ndng khdng cd kinh phi di thuc hien viec 
phyc hoi mdi trudng. 

(ii) Cdng tac quan ly ddng cua md chua tdt, 
nhilu CO sd san xuat sau khi ddng cua md da thyc 
hî n khdng ddy dii hodc khdng thyc hiln cdng tdc 
phyc hdi mdi trudng sau khai thdc. Mac du trong 
nhihig ndm gdn ddy cdc dia phuong da thyc hi|n 
vi|c ky quy bao ve mdi trudng ddi vdi cdc co sd 
khai thdc khodng sdn nhung vile chdp hdnh ky quy 
mdi trudng chua tri|t dl. 

5. Nguyen nhan vd huurng giai phap giam thilu 
dnh hirdng cua khai thac kboang san din mdi 
truriyiig dii viA TSy Nguyen 

Nhu dd trinh bdy d phdn tren, khai thac va ehe 
biin khodng sdn luon tiim dn nhieu nii ro mdi 

trudng. Khdo sat thyc ti d Tdy Nguyin cho thiy 
nhiing vdn dl mdi trudng khai thdc khodng sdn 
phdt sinh cd nguyin nhdn trudrc hit vd chii ylu tit 
cdng tdc quan ly. Vi^ qudn Yj cdc hogt dgng 
khoang sdn chua tdt dan den tinh trgng khai thdc ty 
do, trai phip hoac khdng diing phep tran lan gdy 
tac dpng xdu din mdi trudng. Ngodi ra, nhieu 
doanh nghiep do chay theo Ipi nhugn, hodc khdng 
y thuc ddy dii dd khdng quan tdm diing muc vd 
khdng mdn thu diy dii cdc quy dinh vl bao v| 
mdi trudng. 

Tii tinh binh dd, hudng gidi phdp quan trpng 
nhat trong bdo v | mdi trudng khai thac khodng sdn 
d Tay Nguyin Id la tdng cudng cdng tdc qudn ly. 
Tuy nhiln, dk qudn ly dugc mgt cdch chdt ehl cdc 
hoat dgng khai thdc vd chi bien khodng sdn cin 
phai cd cac gidi phdp ddng b$ tir khdu cap phip, 
thim djnh cdc dy dn, kiim tra, gidm sdt cho den 
cac chi tai xi> ly cdc hdnh vi vi phgm. Cin chim 
diit tinh trgng khai thdc khodng sdn trdi phip, cdc 
CO sd khai thdc vd chi biin khodng sdn phdi cd cdc 
giai phap bdo v^ mdi trudng thich hgp, xii ly tri|t 
de cac chat thai trudc khi thdi vdo mdi trudng. Cin 
tang cudng cdng tac truyen thdng de ndng eao 
nhan thiic va vai trd cua cgng ding trong cdng tdc 
bao ve mdi trudng. 

6. Kit lu|n 

Kit qud nghien cim bude ddu cho thay, nh&ng 
vdn de co bdn vl mdi trudng khai thdc khodng sdn 
d Tdy Nguyen gom: 

(i) Cac boat dpng khai thdc khodng sdn ty do, 
trdi phip (ddc bilt Id khai thdc vdng sa khodng, 
thiic sa khoang, cdt sdi) dd Idm xdo trgn, phd vd 
cdnh quan, thay ddi ddng chdy ciia nhiiu sdng suii 
gay xdi Id bd sdng, phd rimg, hiiy hogi ddt 
canh tdc. 

(ii) Cdng tdc quy hogch, xay dyng vd qudn ly 
bdi thdi khai thdc va chi biin khodng sdn chua 
dugc quan tam. Nude thdi trong qud trinh khai thdc 
va ehl bien khoang sdn chira dupe xu ly. Q rit 
nhiiu noi cdc chdt thdi (chdt thai rdn va nude thdi) 
dd tryc tiep gdy tac dpng xdu din mdi trudng nhu 
vui jap ddt canh tac, thodi hda ddt, nude thdi Idm d 
nhiim mdi trudng,... 

(iii) CJ mpt sd md khai thdc khodng san dd cd 
hi|n tugng tgo ddtig thai axil md vd dd cd bieu 
hi|n d nhiem mgt sd kim logi njng. 
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(iv) Hi|n nay, do Tdy Nguyin dang cdn nhieu 
viing chua phdt triin, nhilu khu vyc khai thdc 
khoang sdn la nhihig viing sau, viing xa dan cu 
thua thdt, cdc cdng trinh kinh ti k^ thugt chira 
nhilu nen cdc tdc dpng ca hpc ciia vile khai thdc, 
chi biin khoang sdn nhiiu khi chua that rd net. 
Nhung trong tucmg lai, khi kinh t i - x d hpi phdt 
triin, niu vi§c khai thdc khodng san khdng dugc 
quan ly tdt, hdu qua cua vifc khai thac khoang sdn 
sg trd nen rat ndng ni, dnh hudng tryc tiep din ddi 
song kinh ti - xa hgi. De gidm thilu tdc ddng va 
phdt triin ben vihig ngdnh cdng nghiip khai 
khodng d Tdy Nguyin trudc hit cdn tdng cudng 
cdng tdc qudn ly, dam bao cdc hogt ddng khodng 
sdn diing lugt. Tdng cudng cdng tdc kiim tra gidm 
sat cdc boat dpng khodng sdn d dia phuang, chii 
trpng cdng tdc ndng cao nhdn thirc vd vai trd cua 
cOng ding trong bdo v| mdi tnrdng. 

Bdi bdo ndy Id mgt phdn kit qud cua di tdi: 
"Nghiin ciiru, ddnh gid khd ndng sic dyng tdng hgp 
mgt sd khodng sdn quan trpng vd vi thi ciia chiing 
trong phdt triin kinh ti - xd h î vd bdo ddm an 
ninh - quie phdng khu vyc Tay Nguyin 
TN3/T05" thu^c Chuong trinh Tdy Nguyin 3. 
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