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ABSTRACT

Environmental isues of mining activities in Tay Nguyen

Intensive mining activities, specially illegal, negatively affect environment in Tay Nguyen. Mining of gold and tin placers, sand
and pebble disturbed the landscape, changed river bed caussing river bank erosion. Exploited wastes from mine, for example, kaolin
mine in Loc Chau (Lam Dong province) destroyed and retrograded tea land. There observed evidences of acid mine drainage and
pollution of heavy metal including Cu, Pb, Hg, et.c in surface water, stream sediments and soils from some gold mines such as Dak

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

Main causes of mining environmental problems are failure of management, so the first and most important measure of

mitigation is to improve the management of mining activities.
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1. M& dau

Khai thac va ché bién khoang san 1a mot nganh
cong nghiép c6 y nghia quan trong ddi véi nén
kinh t& quéc dan. Tuy nhién, hoat dong khai thac,
ché bién khoang san ludn 1a mdt trong nhimng
nganh coéng nghiép gy nhiéu tic dong xau nhat
dén moi truong (Dixon and Engels, 2007;
Guidebook for Evaluating Mining Project EIAs,
2010; Nilsson and Randhem, 2008; L.V. Thanh,
2004; UNEP, 1997). Tac dong cua khai thac
khoang san dén méi trudng rat da dang va phirc
tap va tit ca cac hop phan ciia médi truong déu co
thé chiu anh hudéng. Tac dong cta khai thac
khoéng san dén méi truong trude hét 1 viée chiém
dung dit, nhidu khi vé6i dién tich rat 16n dé mo
khai trudng va do dat da thai, lam thay ddi canh
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quan; khai thac khoang san lam gia tang qua trinh
x61 mon va bodi lfip do mit dat bi xdo tron; khai
thac khoang san 1am anh huéng dén moéi truong
nudc: lam thay ddi ché do thiy van, dia chét thay
van; khai thic khoing sin gdy 6 nhiém méi
truong, dic biét 1a kim loai ning va cac chat doc
hai; anh huong dén méi truong sinh thai va st
khoée cua con nguoi. Tuy nhién nhitng anh huong
cu thé, mirc d6 anh huong cia khai thac, ché bién
khoang san dén méi trudng phu thudc vao loai
hinh khoéng san (chu yéu 1 thanh phan quing va
dat da thai), phuong thuc quy md va cong nghé
khai théc, ché bién va cudi cung 1a cong tic quan
1y cac hoat dong nay (Damigos, 2006).

Tay Nguyén, so v6i cac khu vuce khac nhu Bic
Bo, Béc Trung B9, 1a vung it tai nguyén khoang
san hon, cac hoat dong khai thac va ché bién
khoang san vi vay ciing it hon. Tuy nhién, cac hoat
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dong khai thac ché bién khoang san trong nhiing
nam qua & Tay Nguyén da va dang gay ra nhiing
tac dong tiéu cuc dén moéi truong. Trong tuong lai
khi nganh cong nghiép khai khoang & day dugc
tiép tuc day manh nham phuc vu nhu cau phat trién
kmh té - x4 hoi dia phuong, chéc chin s& co nhiéu
van dé moi trudng can dugc quan tam.

Trong khuoén khé Dé tai TN3/T05 thudc
Chuong trinh Tay Nguyén III, nhom téc gia da tién
hanh khao sat moi truong khai thac khoang san tai
hau hét cac khu vuc da va dang c6 cac hoat dong
khai thac khoang san trén dia ban cac tinh Tay
Nguyén va nghién ctru chi tiét mot s6 khu vuc. Bai
bao nay trinh bay nhimg van d& co ban vé moi
truong khai thac khoang san & Tay Nguyén trén co
s& danh gia tong hop tir cac nghién ctru noi trén.

2. Tong quan vé tinh hinh khai thac va ché bién
khoang san tai Tay Nguyén

So véi cac khu vue & Béc Bo hodc Bic Trung
B9, cac hoat dong khai thac va ché bién khoang
san & TAy Nguyén khong manh mé bang. Cac hoat
dong khai thac va ché bién khoang san quy mo
cong nghiép chu yéu tap trung vao céac loai khoang
san vat liéu xay dung, dac biét la vat liéu xay dung
thong thuong, mot sb khoang chat cong nghiép. SO
cac mo khoang san kim loai dang hoat dong kha it,
chi yéu 1a vang, thiéc va gan day 1a bauxit. Cac
khoang san kim loai khac nhu sat, wolfram, chi -
kém, antimon ciing di ¢o 1¢ t¢ mot s6 moé quy mod
nho hoat dong hodc khai thac ty phat.

Hién nay trén dia ban Tay Nguyén, theo thong
ké chua day du di c6 hang trim mo khai thac vat
liéu xay dung thong thuong nhu da xay dung, sét
gach ngoi, cat soi xay dung. Ngoai ra & hiu hét cac
tinh Tay Nguyén déu co cac mo da op lat dang
hoat dong.

Khoang san kim loai dang chu ¥ nhat 1a cac
hoat dong khai thac vang, bauxit va thiéc. Cac hoat
dong khai thac vang, dac bi¢t la vang sa khoang da
dién ra khia manh mé& va phd bién ¢ nhiéu noi.
Hién chi con hai mo vang gde hoat dong & quy méd
cong nghiép 1a mé vang Pak Ripen (Kon Tum) va
mo vang Tra Nang (Lam Pong). Tuy nhién, cac
hoat dong khai thac vang tu do, khong phép kha
phé bién, da va dang 1a vin dé nhirc nhbi dbi véi
cac tinh Tay Nguyén.
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Bauxit Tdy Nguyén phan bd kha rong nhung co
¥ nghia kinh t& hon ca 1a ¢ Pik Nong va Lam
Pdéng. Hién nay, Tap doan Coéng nghiép Than
Khoang san Viet Nam di dau tu xay dung hai nha
may alumin gdm T4n Rai (Lim DPdng) va Nhan Co
(Pik Noéng). Pay la hai du 4n thi diém cia nha
nudc trong ké hoach phat trién nganh cong nghiép
alumin, trong d6 nha may Alumin Tan Rai da
chinh thte di vao hoat dong.

Céc hoat dong khai thac thiéc tap trung cha yéu
& Pa Lat, Lam Ha, Lac Duwong, Di Linh (Lam
Pong). Pi ¢6 17 mo thiée da va dang dugc khai
thac, nhung chu yéu 1a khai thac thii cong véi san
luong hang nim khoang 1.500 dén 2.000 tin
quing thiéc. Riéng Cong ty khoang san Lam Dong
trung binh mdi nam quan 1y, thu mua, tinh ché va
xuit khau khoéng 700 - 800 tan thiéc tinh. Tuy
nhién, cing nhu d6i véi khoang san Vang, nan khai
thac thiéc trai phép dang dién ra ¢ nhiéu noi & Lam
Pong, tham chi ngay trong pham vi thanh phd
ba Lat.

Trong cac loai khoang chat cong nghiép dang
chi y 1a cac hoat dong khai thac khoang san dang
sét nhu kaolin, diatomit, bentonit. Pang cht y la
cac mo 6 Lam Déng nhu kaolin Loc Chau,
diatomit Pai Lao (Bao Ldc), bentonit Tam Bé (Di
Linh). Ngoai ra con c6 cac loai khoang chat cong
nghi¢p khac dang dugc khai thac nhu fluorit Chu
Sé (Gia Lai), feldspar Ea S6 (Pak Lik), than bun &
mot sd noi,...

Ngoai cac khodng san noéi trén, trén dia ban
Tay Nguyén trong nhiéu nam qua da dién ra kha
manh mé vi€c khai thac cac loai da quy, ban quy
va da my ngh¢ nhu saphia ¢ Dak Song (Pik
Nong), Di Linh (Lam Ddng), opan (Dak Nong),
thach anh hong va thach anh tinh thé & khu vuc
huyén Lik va Krong Bong (Pak Lik) va gb hoa d4
& mot s6 noi thude Pik Lak.

Nhimg nét co ban vé dic diém hoat dong khai
thac va ché bién khoang san ¢ Tay Nguyén co thé
khai quat nhu sau:

(i) Céc loai khoang san duoc khai thac chi yéu
tap trung vao cac khoang san phi kim loai (nhiéu
nhét 1a vat lidu xay dung thong thuong nhu da xay
dung, cat soi, sét gach ngoi) va cac loai khoang
chét cong nghiép nhu kaolin, diaomit, bentonit,
puzolan,... Ngoai tru bauxit dang trong qua trinh
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thi diém, cac mo khai thac khoang san kim loai
khéng nhiéu, phd b1en nhét 13 khai thac vang (sa
khoang va gbc), mot sb khu vuc khai thac thiéc &
Lam Dong, mot vai mo sit & Gia Lai va Dk Lak,
hai mo chi - kém (mdt da nging hoat dong, mot
dang trong qué trinh m¢ mo), ngoai ra con mdt vai
mod wolfram, antimon quy md nho.

(ii) Ngoai trir bauxit, cac hoat dong khai thac,
ché bién khoang san trén dia ban Tay Nguyén chu
yéu mang tinh nho 1¢. Cac mé dang hoat dong déu
¢6 quy md nho do dia phuong cép phép va cac
doanh nghiép dia phuong khai thac 1a chinh.

(iii) Cac hoat dong khai thac khoang san tu do,
trai phép rat pho bién, ddc biét 1a trong khai thac
vang, da quy, thiéc va mot sd loai vat liéu xay
dung nhu cat, soi,...

(iv) Do dic thu dan cu thua, phan 16n cac mo
thuong ¢ nhitng khu vyec it dan cu, tham chi kha xa
cac khu vuc dan cu.

(v) Cac mo khai thac khoang san chu yéu sir
dung céac cong nghe don gian, cac hoat dong khai
thac tu phat chii yéu 1a khai thac va tuyén quing
thu cong.

3. Phwong phap nghién ciru

Song song cong tac diéu tra, khao sat trén dién
rong, cac nghién cuu chi tiét duge thuc hién tai
mét s6 khu vuc khai thac khoang san trong diém
gom: cac khu vuc khai thac vang Pak Kroong,
Pik Ripen (Kon Tum), Tpé (Gia Lai), Krong A
(Gia Lai), Pa Quyn (Lam Pong); khu vuc khai
thac kaolin Loc Chau (Lam Dong). Ngoai ra cac
nghién ctru con duge thyc hién & mot sé mo khai
thac thiéc & Lam Déng, da xay dung, da 6p lat, da
quy, ban quy va da my nghé nam rai rac ¢
Tay Nguyén.

Tai cac diém nghién ciru chi tiét, da tién hanh
do cac chi tiéu moi truong nude, ldy mau nude, dat
va tram tich bun ddy. Cac thong sb méi truong
nuée nhu pH, Eh, TDS dugc do bang cac may do
cam tay cta hang HANA (HI8424 va HI98129).
Céc miu nude dugce liy va bao quan trong cac chai
PET dung tich 0,51 va dugc xir Iy bang axit HNO;
dé tranh két tia. Cac mau dat va tram tich bun day
dugc lay va bao quan trong cic tui PE véi khoi
lu’ong trung bmh lkg. Trong phong thi nghi¢m,
méau dat va tram tich dugc xdy kho tu nhién, tan

nho va loai bé cdc manh da tho sau d6 duoc chia
theo phuong phap d6i dinh va lay ra luong can
thiét va duoc nghlen nho bang c¢bi md ndo va gui
di phan tich. Két qua dugc danh gia theo bo quy
chuan k¥ thuat quic gia: QCVN03:2008/BTNMT,
QCVNO08:2008/BTNMT, QCVN43:2012/BTNMT.
Ham lugng kim loai ning trong cac mau dugc
phan tich bang phuong phap ICP-MS tai Vién Dia
chét, Vién Han 1am Khoa hoc va Cong nghé Viét
Nam, mot sé mau dat duoc phan tich tai Vién Quy
hoach va Thiét ké nong nghiép.

Céac van d& moi truong khai thic khoang san
dugc danh gia, du bao dya trén co s6 mo hinh dia
moi truong cac mo khoang (Plumlee and Nash,
1995).

4. Tac ddng ciia khai thac khoang san dén méi
trwomg ¢ Tay Nguyén

4.1. Nhitng tac dong co hoc

Phan 16n cac mo dang hoat dong ¢ Tay Nguyén
déu co6 quy mo khong 16n do d6 dién tich ma
chung chiém dung chua nhiéu. Tuy nhién, do nan
khai thac khoang san ty do, trai phep kha pho bién,
nhit 1a khai thic vang va thiéc dan dén tinh trang
dao boi bura bai lam thay ddi dia hinh, x4o tron
canh quan, hily hoai dit canh tac. Viéc dao dai
vang sa khoang trai phép 1am cho long song, subi
& nhiéu noi ngdn ngang cat soi, 1am thay d6i dong
chay din dén sat 16 bo song, nudc song ludén bi duc
ngau vi bun dat, anh huong dén ha luu. Nudc bun
lam boi 14p dong chay, nhiéu noi vui lap ca dat
canh tac. Hién tuong nay di timg xay ra ¢ rat
nhiéu noi dic biét 1a cac khu vuc khai thac vang sa
khoang ¢ Pik Glei, Pak To (Kon Tum), M"Prak
(Dik Lik), Pirc Trong (Lam Ddng) hodc khai thac
thiéc sa khoang & Lac Duong, Pa Lat (Lam
Dong),... Tham chi nhiéu doanh nghiép khai thac
vang sa khoang khong tuan thu cac quy dinh bao
v€ mdi truong, st dung may moc dao badi bura bai
gdy t6n hai nghiém trong dén cic cong trinh ky
thuat ha tang ma dién hinh 1a Céng ty TNHH Kim
Son Thuy (Kon Tum) d& bji UBND tinh thu hdi
gidy phép va budc khac phuc hau qua (Quyét dinh
s6 145/QD-CTUBND, ngay 16/3/2012) (anh 1, 2).

O nhiéu khu mo, dic biét 1a cac mo khai thac
vat li¢u xay dung thuong cé luong 16n xe tai trong
cao ra vao, gdy hu hai duong giao thong, anh
huong dén doi song ciia ngudi dan & lan can.
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Anh 1. Sat 16 by sdng P6 C6 do khai thac vang trai phép

4.2. Tai bién méi truong do cdc bai théi

Trong khai thac khoang san, nhét 1a khai thac
16 thién khi phai boc di mot 16p dit da dang ké nén
lwong déat d4 thai thuong rat 16n, ching han trong
khai thac khoang san kim loai, thong thuong c6 toi
95% luong dat da dao 1én 1a dat da thai. Luong dat
da thai trong khai thac va thai quing dudi trong
qué trinh tuyén quing tao thanh cac bai thai, nhidu
khi véi quy mé rat 16n. Cac bai dat da thai thuong
duogc thiét ké dang danh ddng, tiém an nhiéu tai
bién lién quan nhu cac hién tuong nhu sat 1o cac
bai thai, 1t bun da lién quan véi bai thai va sy ¢d
v3 bo bao cac bii thai quing dudi. Cac tai bién
kiéu nay di ting xay ra ¢ nhiéu noi trén thé gioi
(Damigos, 2006; Dixon-Hardy & Engels, 2007). O
nudc ta, cling da tiing xay ra nhiing vu sat 1& bai
thai khai thac khoang san rat nghiém trong, dién
hinh 1a vu sat 16 & bai Kép Ky, khu moé Tdc Tat
(Cao Bing) ngay 24/7/1992 lam chét 200 ngudi.
Su ¢b dap hé chira bun thai cua xi nghlep khai thac
quing sit Na Ling (thanh phdé Cao Bing) dém
5/11/2010 da l1am hang ngan mét khdi bun chay
xudng dong sudi dai hon 5km, lam thiét hai nha
ctra, hoa mau, 6 nhiém ngudn nudc va anh hudng
dén doi song sinh hoat cuiia nhidu ho dan. O mo
than Phdn M& thudc Cong ty c6 phan Gang thép
Thai Nguyén, ngay 14/4/2012 di xay ra su cb sat
16 nghiém trong tai bai thai khién 14 nha dan bi
chon viii, 6 nguoi chét va mét tich, mot sé nguoi bi
thuong. V& sy ¢b bai thai, diéu dang quan tam la
cac du an khai thac bauxit - laterit 16n dang dugc
trién khai & Ty Nguyén, khi hd chira bun do cua
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Anh 2. Khu rudng cii nay thanh ao va hoan toan mét kha ning
canh tac do khai thic vang tai huyén Dak Gléi - Kon Tum

c4c nha may c6 dung tich hang triéu mét khbi. Véan
dé nay da dwoc dé cap dén rat nhidu trén cic vin
liéu chuyén nganh ciing nhu trén cac phuong tién
thong tin dai chung. Péy 1a vin dé can dwoc quan
tam khi cac nha may nay di vao hoat dong.

O Tay Nguyén, tuy chwa co thong ké vé su cb
lién quan véi cac bai thai nhung cung vai thoi gian
cac bai thai sé dugc tich tu ngay cang 16n, do do6
nguy co sat 16 bai thai, x6i mon vat li€u bai thai
gdy bdi lap long séng sudi, vii lap dat canh tac 1a
diéu khé tranh khoi, dic biét, trong tinh hinh
khong kiém soat duoc cua cac hoat dong khai thac
khoang san nhu hién nay. Thuc té da xay ra hién
tuong bun dat tir khu khai thac kaolin ciia mo Loc
Chau (Bao Loc, Lam Déng) tran ra lam hu hai
hang trim hecta dét trong ché. Hon nita, vét chét
v6 co lo lung trong nudc mat chay tran khi ling
dong gdy suy giam chat lugng dat. Trong bang 1 la
két qua phan tich thanh phan mot sb mau dat trong
cheé ¢ khu vuc mé kaolin Loc Chau, trong d6 mau
LCDI 1a miu chiu anh huéng tryc tiép ciia nudc
chay tran tlr bai thai mo, cac mau LCD2 va LCD3
1a cdc mau ddi chimg & cach xa hon va khong chiu
anh hudng tr khu mo. Co thé d& dang nhan thay
rang, tong cac chat hitu co, ham luong N va P
trong mau LCD1 thip hon rit nhiéu so vdi cac
mau dbi chimg. Pang chii y 1a ham luong cic chat
dé tiéu N, P,05 va CEC trong mau LCDI ciing
thip hon rat nhiéu so voi cac mau dbi ching. R
rang 13, cic hop phan v co (¢ ddy cha yéu la sét
kaolinit) lo ling trong nu6c chay tran khi lang
xudng di lam suy giam chit lugng dét trong, anh
huong dén sinh truong cia cay.
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Bang 1. Két qua phén tich miu dt trong khu mé Loc Chau

Tong s6 (%)

D& tidu (mg/100g) Cation trao d6i (me/100g)

Sohicumau  pHKCI % OM —g P K N PO, KO Na Catt Mg+t  CEC
LCD1 497 162 0112 00362 0589 0172 10.08 659 3800 1852 3901  08L  10.06
LCD 2 4.04 6.35 0336 00716 0266 0178 3502 2213 11.04 1522 131 022 2487
LCD3 416 598 0308 0.0799 0.183 0.179 30.80 14.32 1427 1618 105 030  23.17

4.3. Dong thdi axit mé va é nhiém kim logi ning

Pbi voi cac mo khoang san ma trong thanh
phin quing hodc dat da vdy quanh co chtra cac
khoang vat sulfid (vi du pyrit), ching han nhu
vang, Pb-Zn va mot s6 loai khoang san khac, kha
ning tao dong thai axit mo 1a rat 16n (Doolittle, et
al., 1992; Global Acid Rock Drainage Guide). Pon
ctr nhu truong hop mo vang Pik Ripen ¢ Kon
Tum. Déy la loai hinh vang - sulfua nhiét dich.
Thanh phan khoang vat quang gom pyrlt pyrotin,
chancopyrit, galenit, ngoai ra con co spahlerit,
bismutin (Borisenko va nnk 2008; T.T. Hoa va
nnk, 2005). Cac khoang vat nay khi tiép xic voi
khong khi va nude s& bi oxy hoa dé tao thanh axit
sulphuric, chang han ddi véi pyrit, qua trinh nay
xdy ra theo moi chu01 phan tng, c6 thé viét dudi
dang phuong trinh tong quat nhu sau:

FeS, + 15/40, + 7/2H,0 = Fe(OH); + 2S0,% + 4H*

San pham cia cic phan tng nay la axit
sulfuric. Tuy nhién, kha nang tao dong thai axit mo
con phu thude vao kha ning trung hoa axit cia dat
da vay quanh. Nhung d6i voi mo Dak Ripen, dat
da vay quanh 1a cic loai granitogneis, da phién két
tinh c6 thanh phan chu yéu 1a cic khoang vat
silicat va alumosilicat nhu thach anh, feldspar
(plagiocla va K-feldspar), mica (chu yéu Ia biotit)
thi kha nang trung hoa axit khong cao do d6 kha
nang tao dong thai axit la rat 1on. Thuc té khao sat
tai khu khai thac vang & ik Ripen di ghi nhan
du hiéu ciia dong thai axit mo thé hién ¢ do pH
thip trong 4 mau nudc sudi ¢ bai khai thac vang ty
do (dao dong trong khoang 4,80 dén 5,17).

Cung vo6i su hinh thanh dong thai axit mo la
nguy co phat tan kim loai néng va cac chat doc hai
vao moi truong do axit co kha nang hoa tan kim
loai nang.

4.3.1. O nhiém kim logi nang o khu vuc khai thac
vang Pak Ripen

Mo vang Pik Ripen nam trén dia ban x4 Tan
Canh, huyén bak To (Kon Tum). Pay la ving nui
c6 dia hinh phéan cat kha manh, véi dinh nui cao

téi hon 800m. Quang vang c6 dang ciac mach
thach anh sulfur chita vang phat trién theo cac doi
dap v trong cac da bién chat hé ting Kham Puc
tudi Proterozoi. Thanh phin khoang vat quing
gdbm chu yéu 1a pyrit, chancopyrrit, galenit it
pyrotin (Borisenko va nnk, 2008).

Mo vang Dik Ripen dugc cong ty C6 phan
Pik Ripen khai thac tr nim 2002, hién nay mo
vang nay dang dugc cong ty Van Loi khai thac va
tach chiét bang phuong phap xyanua. Song song
v6i hoat dong cia cdng ty ndy, cac hoat dong khai
thac vang tu do, trai phép cia dan ciing dién ra
manh mé. Mat dét bi dao béi nham nhé, b sudi bi
sat 1o nghlem trong, cach xa khu vuce khai thac tdi
hang cay s6 nude sudi van duc ngau bun dat.

Két qua phan tich ham lugng mot s kim loai
nang trong nudc mit thé hién trong bang 2. Pang
chu ¥, trong mau DTM7 ¢é pH thap (4.94), ham
lugng kim loai nang cao hon hén so v&i cac mau
khéc, trong d6 ham luwong Ni va Cu vuot tiéu
chuin cho phép ddi véi nuée dung cho muc dich
thuy loi (chi tiéu B1). Didu d6 minh chtng cho kha
nang phat tan kim loai ndng vao moi trudng cua
dong thai axit mo. Cac mau gan khu vuc khai thac
(DTM1, DTM2, DTM4) c6 ham lugng Hg cao hon
tiéu chuan cho phép, cang ra xa ham luong Hg
giam dan. R3 rang, viéc khai thac vang ¢ day da co
vai tro trong viéc phat tdin Hg vao moi truong
(bang 2).

Ham luong KLN trong mau dat va trAm tich
bun day & khu vic khai thac vang Pik Ripen thé
hién trong bang 3. Két qua & bang 3 cho thdy,
trong tat ca cac méu dit va trim tich bun day lay
trong hoac gan khu vyc khai thac c6 ham luong Cu
vuot tidu chuan cho phép. Trong khi d6 mau trim
tich bun day lay & long song Pik P6 C6 (miu
DTBI11) nam vé phia ha luu, mic du tiép nhan
nudc cia nhanh sudi chay tir khu khai thac ra
nhung ham lwong Cu vaAn nim trong giéi han cho
phép (H.2). Trong cac mau di ldy c6 2 miu trim
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tich bun day lay truc tiép trong khu vuc khai théc
(DTBl DTB2) c6 ham lugng Hg cao hon tiéu
chuan cho phép, twong tmg véi ham lwong Hg cao

trong cac mau nudc (DTM1, DTM2) tai cac diém
do. bieu d6 chung té, Hg dugc phat tan theo moi
trudong nudc.

Bang 2. Ham lugng mét sé kim loai ning trong nude & khu vuc mé Dik Ripen

Ham luong (mg/1)

S6 hiéu mau  pH

Fe Ni Cu Zn As Se Cd Hg Pb U
DTM1 6.83 0.2317 0.0014 0.0266  0.0282 0.0020  0.0006 0.0000 0.0044 0.0114 0.0005
DTM2 7.37 0.3593 0.0015 0.0112 0.0171 0.0005  0.0000 0.0001  0.0024  0.0023 0.0001
DTM4 7.49 0.2983 0.0011 0.0168 0.0188 <MT <MT 0.0000  0.0015 0.0006 0.0001
DTM7 4.94 147450 0.3048 6.1572  1.0880 0.0044  0.0007 0.0059  0.0008 0.0068 0.0005
DTM11 7.16 0.3875 0.0008 0.0160 0.0161  0.0002 <MT 0.0000 0.0008 0.0010  0.0001
QCVNO08 15 0.1 0.5 15 0.05 0.01  0.0010 0.05

Bang 3. Ham luong kim loai ning trong mau dét va trAm tich bin d4y khu vuc khai thac vang Dik Ripen

Ham lugng kim loai (mg/kg)

T S6 hiéu miu

Fe Ni Cu Zn As Se Cd Hg Pb U
1 DTB1 98138.07 43.85 43712 4553 3.44 0.8 0.07 0.64 1564 0.3
2 DTB2 61450.18 73.24 23344 6591 8.53 0.52 0.08 0.62 1055 053
3 DTB4 79524.9 49.72 344.36 41.6 6.58 093 0.07 042 1458 0.36
4 DTB7 77522.54 101.13 456.47  76.83 1041 0.94 0.09 021 1825 0.74
5 DTB11 37605.83 25.03 3196 57.52 3.62 064 0.11 016 29.13 8.66
6 DTD1 130935.5 86.45 42385 7277 4.19 181 006 <MT 1274 051
7 DTD2 71401.3 131.1 137.12 4592 3517 121 007 <MT 1574 0.22
8 DTD4 80855.33 146.3 205.44 41.1 6.22 049 0.08 <MT 9.43 0.6
9 DTD7 50830.87 66.62 165.15  49.32 764 <MT 007 <MT 1641 292
QCVN43 197 315 17 35 0.5 91.3
QCVNO03 50 200 12 2 70

Ghi ch(i: 1 - 5: mAu trim tich ban ddy, 6 - 9: mAu dit

khai thac vang da ngu’ng han, tuy nhién van con
nguyén ven cac ddu vét cua cac hoat dong khai
thac va tuyén vang, d6 1a hang loat cic him dao
sdu vao 1ong nui va khu tap két quing véi cac hd
Xt Iy xyanua cung cac 1an trai bo hoang.

4.3.2. O nhiém kim logi nang ¢ khu vuc khai thac
vang Krong A

Khu vuce khai thac vang thugc thon 5, xa Krong
A, huyén M’Prik (Dak Lik). Khu khai thac 1a khu
vuc nui cao ¢6 dia hinh phan cat manh. Pay 1la mot

khu khai thac vang gbc. Quing hoéa vang dang
mach, mang mach thach anh sulfua vang nam
trong dgi dap vo cua cac da granit phitc hé¢ Béo
Ca. Vao thoi diém khao sat (2012) cac hoat dong

Két qua phan tich 02 mau nudc sudi chay ra tir
khu khai thac cho thdy, ca hai mau déu c6 ham
luong As vuot tiéu chuan cho phép ddi véi nudce
dung cho muc dich tudi tiéu, thuy loi (bang 4).

Bing 4. Ham lugng KLN trong mau nudc mit khu vuc khai thac vang Krong A

Ham lugng (mg/1)

S6 hi¢u miu .
Fe Ni Cu Zn As Cd Hg Pb
KAM1 1.82743 0.00113 0.01494 0.04475 0.146963 0.0002 0.000088 0.01518
KAM2 0.3866 0.00458 0.01297 0.19513 0.011561 0.00144 0.000076 0.00175
QCVNO08 15 0.1 0.1 0.5 0.01 0.005 0.001 0.02

Trong tat ca cic mau tram tich bun ddy va mau
dat da phan tich déu c6 ham lugng cua As va Pb
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vuot tiéu chuan cho phép, tham chi gip hang miy
chuc lan (bang 5).
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Bang 5. Két qua phén tich mau bun ciia mo Krong A

Ham luong (mg/kg)

TT S6 hiéu miu

Fe Ni Cu Zn As Se Cd Hg Pb U
T KAB1 34276 3.9 1431 190.07 29295 0.07 0.76 0.03 372.25 1.65
2 KAB2 63548 454 9536 21327 7989 056 046 <MT 1522.65 1.97
3 KAB3 32893 504 1333 168.8 22691 152 0.68 <MT 309.23 1.95
4 KAD1 31718 1 5116 173.78 501.84 <MT 041 <MT 928.65 0.85
QCVN43 197 315 17 35 05 91.3
QCVNO3 50 200 12 2 70

Ghi ch(: 1-3: mAu trdm tich bun day, 4: miu dat

4.3.3. O nhiém kim logi nang o khu vuc khai thac
vang Ta Nang

Mo vang gbc Ta ning nim trén dia ban xi Da
Quyn, huyén Prc Trong (Lam Pdng). Dét da chira
c4c than quing vang 1a cac trAm tich thudc hé tang
Béan Bon (J;., bd) c6 thanh phfin thach hoc chu yéu
1a bot két, phién sét xen it 16p cat két mau xam,
xam den. Khoang héa vang c6 ngudn gdc nhiét
dich, thugc kiéu mé vang -thach anh-sulphur dang
mach. Khoang vat quing chii yéu la pyrite,
asenopyrit, thir yéu 1a galena, sphalerit, chalcopyrit
(T.T. Hoa va nnk, 2005; N. Hoang va N.V. Mai,
2010; V.V. Vin, 2007).

Mo vang Ta Nang da dugc khai thac tu thoi
Phap thudc, hién nay mé do Cong ty CO phan
Vvang & da quy Lam Pong quan ly va khai théc.
Trudc day quang vang dugc nghién, tuyén trong
luc sau d6 thu hdi vang tir tinh quing nho phuong

phap tach chiét bang Xyanua. Hlen nay Cong ty
dang dau tu day chuyen tuyén nbi quing vang.
Doc theo cac song sudi ¢ khu vyc md vang cac
hoat dong khai thac vang sa khoang trai phép van
dién ra va c6 thoi gian khu vuc Pa Quyn da ting
1a mot diém néng vé moi truong va an ninh trat tu
ciia Lam Pong (Bao cdo hién trang moi truong
tinh Lam Pong giai doan 2006 - 2010).

O khu vuc mo vang Ta Nang, trong cic mau
nuéc mat da khao sat chwa thiy co6 biéu hién 6
nhiém kim loai nang (bang 6), nhung tram tich bun
day c6 biéu hién 6 nhifm As va Pb (bang 7). Can
phai néi thém rang, do sb lwong mau con it nén cd
thé chua phan anh day du tinh hinh 6 nhiém kim
loai nang ¢ khu vuc nay. Tuy nhién, nhu da néi &
trén, quing vang ¢ Ta Ning thudc kiéu thach anh -
sulfid - vang nén kha nang tao dong thai axit va
nguy co 6 nhidm kim loai nang 1a rat 16n.

Bang 6. Ham luong KLN trong nudc mat ¢ khu vuec mo vang Tra Nang

Séhigumiu  pH Ham luong (mg/l
’ Fe Ni Cu Zn As Cd Hg Pb
TNM1 5.83 0.3831 0.0008 0.0133 0.0250 0.00229 0.00006 0.00002  0.003
TNM3 7.10 0.56053 0.00259 0.01354 0.06241 0.043572 0.00027 0.000038  0.006
TNM5 7.35 1.00694 0.00167 0.01581 0.03746 0.00444 0.0001 0.000034  0.005
QCVNO08 15 0.1 0.5 15 0.05 0.01 0.001 0.05
Bing 7. Ham lugng kim loai ning trong trim tich bin day & khu vuc mé vang Tra Ning
fia x Ham lugng (mg/kg)
S0 hiéu mau -
Fe Ni Cu Zn As Se Cd Hg Pb U
TNB1 38262 19.04 13.09 158.93 791.5 <MT 0.62 <MT 406.5 3.07
TNB3 17621 10.23 <MT 64.17 67.68 0.25 0.13 <MT 30.89 2.04
TNB4 22245 13.19 <MT 96.17 47.29 <MT 0.2 <MT 35.03 2.62
QCVN43 197 315 17 35 0.486 913

4.4. Nguy co phit tin cdc héa chit dpc hai tiv cdc
Qud trinh tuyén qudng

Trong qua trinh tuyen quing hodc tach chiét
cac nguyén td c¢6 ich, nhidu loai hoa chit duoc sir

dung, ching han thiy ngan hay xyanua ding dé
tach vang. Cac hoa chat doc hai nay cé thé theo
nudce thai phat tin va gdy 6 nhiém méi truong.
Diéu nay cang trd nén nghiém trong khi cac hoat
dong khai thac va ché bién khoang san trai phép,
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tu phat dang phd bién nhu hién nay ¢ Tay Nguyén.
ba tung xdy ra hién tugng trau bo nuoi bi ngd doc
xyanua khi uéng nuéc ¢ khu khai thac vang Dik
Ripen. Hién nay, tai hai mé vang ik Ripen va Ta
Ning van dang ding céng nghé xuyanua dé tach
vang, hay nhu ¢ khu vuc khai thac vang Krong A
hién cic bé ngadm xyanua cii van con. Ngoai ra,
theo thong tin cua nguoi dan, tai cac bai khai thac
vang tu do, nguoi ta thuong sir dung thuy ngan dé
tach vang. Do d6, nguy co 6 nhiém méi trudng do
xyanua va thity ngan 1a rat 16n.

4.5. Kha ndng phuc héi méi trwong sau khai
thdac mo

Van dé phuc hdi moi truong sau khai thac mo &
Tay Nguyén ciing 1 vn dé 16n dang duoc dit ra.
Canh quan mdi trudong & nhidu noi, trong nhidu
nam qua da bi tan pha boi nan khai thac ty do.
Thuyec té 1a nhiéu noi cac hau qua cua viéc khai thac
trai phép nhiéu nam qua van con nguyén ven,
ching han nhu doc rat nhidu song sudi & Tay
Nguyén van con ngdn ngang cat soi, nhiéu noi by
song sudi bi sat 16,... Cac khu vuc khai thac saphia
& Pik Ton (Pik Nong), khai thac thach anh tinh
thé & huyén Lik (Pak Lak), cac khu vuc khai thac
thiéc & Lam Déng mit dat bi dao xai, rung bi pha,
dat dai mat kha niang canh tac,... Tuy nhién, viéc
phuc hdi méi trudong lai gip rat nhiéu khé khan.
Diéu nay do:

(i) O nhimng noi khai thac tu do, khong c6
ngudi chiu trach nhiém viéc phuc hdi moi trudng,
trong khi d6 sau khi ngtrng khai thac, hodc sau khi
giai toa chinh quyén dia phuong va cac co quan
chitc ning khong c6 kinh phi dé thyc hién viéc
phuc hdi méi truong.

(i) Cong tac quan 1y déng cira mo chua tdt,
nhiéu co s& san xuét sau khi dong cira mé da thuc
hién khong day du hodc khong thuc hién cong tac
phuc hdi méi truong sau khai thac. Mic du trong
nhitng nim gan day cac dia phuong di thuc hién
viée ky quy bao vé moi truong dbi voi cac co sd
khai thac khoang san nhung viéc chap hanh ky qiiy
mdi truong chua triét dé.

5. Nguyén nhén va huwéng giai phap giam thiéu
anh huong cia khai thac khoang san dén méi
truomg doi véi Ty Nguyén

Nhu da trinh bay & phan tren khai thac va ché
bién khoang san lu6n tiém an nhiéu rii ro moi
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truong. Khao sat thyc t& & Tay Nguyén cho thiy
nhitng van d& moi trudng khai thac khoang san
phat sinh ¢6 nguyén nhan trude hét va chu yéu tir
cong tac quan ly. Viéc quan ly cac hoat dong
khoang san chua t6t dan dén tinh trang khai thac tu
do, trai phep hoéc khéng dtng phép tran lan gy
tac dong x4u dén moi truong. Ngoai ra, nhiéu
doanh nghiép do chay theo lgi nhuan, hodc khong
y thirc day du da khong quan tdim dung muc va
khong tuan thu day du cac quy dinh vé bao vé
moi trudng.

Tu tinh hinh d6, huéng giai phap quan trong
nhit trong bao vé moi truong khai thac khoang san
o0 Tay Nguyén Ia la taing cuong cong tac quan ly.
Tuy nhién, dé quan 1y duoc mot cach chit ché cac
hoat dong khai thac va ché bién khoang san can
phai c6 cac giai phap dong bo tir khau cap pheép,
thdm dinh cac du 4n, kiém tra, giam sat cho dén
cac ché tai xir 1y cac hanh vi vi pham. Can chiam
dut tinh trang khai thac khoang san trai phép, céc
co s khai thac va ché bién khoang san phai c¢6 cac
giai phap bao v€ moi truong thich hop, xt 1y triét
dé cac chét thai trudce khi thai vao méi truong. Can
ting cudng cong tac truyén thong dé nang cao
nhan thirc va vai trd ctia cong dong trong cong tac
bao v¢ moi truong.

6. Két luan

Két qua nghién ctru budc dau cho thiy, nhiing
van dé co ban vé moi truong khai thac khoang san
¢ Tay Nguyén gdm:

(i) Cac hoat dong khai thac khoang san ty do,
trai phép (ddc bi¢t la khai thac vang sa khoang,
thiéc sa khoang, cat so6i) da lam xdo tron, pha v&
canh quan, thay d6i dong chay ciia nhidu song subi
gdy x0i 16 by song, pha rimg, hiy hoai dit
canh tac.

(if) Cong tac quy hoach, xay dyng va quan 1y
bai thai khai thac va ché bién khoang san chua
dugce quan tdm. Nudc thai trong qud trinh khai thac
va ché bién khoang san chua duoc xir ly. O rat
nhiéu noi cac chét thai (chét thai rdn va nudce thai)
da truc tiép gay tac dong xau dén moéi truong nhu
vui l4p dat canh tac, thoai hoa dat, nude thai lam 6
nhiém moi truong,...

(iii) O mot s6 mo khai thac khoang san da c6
hién tugng tao dong thai axit mo va da co biéu
hién 6 nhiém mét s6 kim loai nang.
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(iv) Hién nay, do T4y Nguyén dang con nhiéu
ving chua phat trién, nhidu khu vuc khai thac
khoang san 1a nhiing vung sau, ving xa dan cu
thua thét, cac cong trinh kinh té ky thuat chua
nhiéu nén céc tac dong co hoc cua viéc khai thac,
ché bién khoang san nhiéu khi chua that rd nét.
Nhung trong tuong lai, khi kinh t& - xd hoi phat
trién, néu viéc khai thac khoang san khong dugc
quan 1y tot, hdu qua cua viéc khai thac khoang san
s& tro nén rat ning né, anh huong truc tiép dén doi
song kinh té - x4 hoi. Dé giam thiéu tac dong va
phat trién bén vimg nganh cong nghiép khai
khodng & Tay Nguyén trudc hét can ting cuong
cong tac quan ly, dam bao cac hoat dong khoang
san dung luat. Tang cuong cong tac kiém tra giam
sat cac hoat dong khoang san & dia phuong, chu
trong cong tac nang cao nhan thirc va vai tro cua
cong ddng trong bao vé moi truong.

Bai bdo ndy la mot phan két qua cua dé tai:
“Nghién ctru, danh gia kha niang str dung tong hop
mot sb khoang san quan trong va vi thé ciia chiing
trong phét trién kinh té - xa hoi va bao dam an
ninh - qudc phong khu vuc Tiay Nguyén -
TN3/T05” thudc Chuong trinh Tay Nguyén 3.

Tai li¢u din

Borisenko A.S., Trin Trong Hoa, V.1. Vasilev, N.K. Morsev,
Vii Van Vén, Ngo Thi Phuong, Hoang Hiru Thanh|, Trin
Tuén Anh, Pham Thi Dung, 2008: Phat hién 1in diu tién

khoang vét Jonassonite - AuBisS, & Viét Nam. Tap chi Cac
Khoa hoc v& Trai Bét, T.30, (3), tr.193-198.

Damigos D., 2006: An overview of environmental valuation
methods for the mining industry. Journal of Cleaner
Production, Volume 14, Issues 3-4, P. 234-247

Dixon-Hardy, D.W.& Engels, J.M., 2007: Guidelines and
Recommendations for the Safe Operation of Tailings

Management Facilities. - Environmental Engineering
Science, 24 (5), 14-26.
Doolittle, J.J., Frisbee, N.M. and Hossner, L.R., 1992:

Evaluation of acid-base accounting techniques used in
surface-mine reclamation, Proc. 1992 Meeting of the

American Society of Surface Mining and Reclamation, 14-
18 June, Duluth, MN, p68-76

Tran Trong Hoa, Ngo Thi Phuong, Borisenko A.S., Izokh A.E.,
Vil Van Vén, Bli An Nién, Tran Tudn Anh, Pham Thi
Dung, 2005: Pic diém dia hoa-ddng vi ciia quing hoa vang
Mesozoi sém va Mesozoi mudn trong mdi lién quan véi
hoat déng magma ria Pong Nam dia khéi Pong Duong.
Tap chi Dia chét, Loat A, s6 295, tr.15-24.

Nguyén Kim Hoang, Nguyén Van Mai, 2010: Dac diém khoang
hoa va trién vong vang gbc Tra Ning, tinh Lam Ddng. Dai
hoc Quéc gia Tp. HCM.

Nilsson J-A, Randhem J., 2008: Environmental Impacts and
Health Aspects in the Mining Industry. Department of
Energy and Environment. Division of Environmental
Systems Analysis. Chambers University of
Technology. Goteborg, Sweden, 2008.
publications.lib.chalmers.se/records/fulltext/85984.pdf

Plumlee, G.S. and Nash, J.T., 1995: Geoenvironmental models
of mineral deposits--fundamentals and applications. U.S.
Geol. Survey Open-File Report 95-831, p.1-18.

Lé Van Thanh, 2004: Khai thac khoang san va tic dong dén
mdi trudng. Dia chét, N.281

Vil Van Vén, Trin Trong Hoa, A.S. Borisenko, Ngé Thi
Phuong, Trn Tudn Anh, Tran Héng Lam, Pang Trung
Thuén, Pham Thi Dung, 2007: Quang hoa vang Ta Nang,
d6i cdu triic Pa Lat: Diéu kién hinh thanh va bdi canh dia
dong luc. Tap chi Cac Khoa hoc vé Trai Dit, T.29, (2),
tr.154-160.

Béo céo hién trang mdi trudng tinh Lam Ddng giai doan 2006 -
2010: S& Tai nguyén va Moi truong Lam Ddng.
http://www.lamdong.gov.vn/vi-VN/a/sotnmt/du-lieu-
so/moi-truong/Pages/baocachientrang2006-2010.aspX.

Guidebook for Evaluating Mining Project EIAs, 2010:
www.elaw.org/files/mining-eia-guidebook/Chapterl.pdf

Global Acid Rock Drainage Guide

(http://www.gardguide.com/index.php/Main_Page)

UNEP, 1997: Industry and environment, mining and sustainable
development. http://www.uneptie.org/vol20no4.htmO; 1997.

147


http://www.lamdong.gov.vn/vi-VN/a/sotnmt/du-lieu-so/moi-truong/Pages/baocaohientrang2006-2010.aspx
http://www.lamdong.gov.vn/vi-VN/a/sotnmt/du-lieu-so/moi-truong/Pages/baocaohientrang2006-2010.aspx
http://www.elaw.org/files/mining-eia-guidebook/Chapter1.pdf
http://www.gardguide.com/index.php/Main_Page

