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Tom tat

Du an Boxit Nhan Co dugc khoi cong xay dung nam 2010 trén dia ban tinh Dak Nong. Viéc xay dung va van hanh nha
may nay s& gy ra nhiing tic dong dén moi truong, dic biét 13 moi trudng nude. Nghién ciru ndy danh gia chét luong
nude cho 11 diém khac nhau quanh khu vuc x4y dung nha may B6 xit Nhan Co cho giai doan trudc va trong khi xay
dung nha may (tir nam 2008-2012). Nghién ctru nay danh gia chat lugng nudc (CLN) théng qua cac 14 thong sd riéng
biét, va dya vao chi s chit luong nudc (Water Quality Index - WQI). Két qua nghién ctru cho thdy c6 03 thong sO
(BODs, COD va DO) ¢o dau hi¢u 6 nhiém, céc thong sd con lai (pH, do clng, tong chit ran lo ling, tong sat tan,
N- NH4 , N-NO3, tong Coliform va cac kim loai dgc) déu c6 chét luong tir Al dén A2 theo QCVN 08:2008/BTNMT.
Két qua danh gia. chit luong nudc bang chi s6 WQI cho thay, cac diém ldy miu nudc quan tric ¢ chét lugng nude tir
“T6t” dén “Rét tot”. Trong 5 ndm danh gia, nim 2010 c¢6 chét lwong nudc thip nhit. Két qua cia nghién ciru nay sé
cung cép di liéu chat luong nudce giai doan 2008 - 2012, phuc vu cho viéc ddi chiéu so sanh, va 20p phﬁn nang cao hiéu
qué quan 1y ngudn nudc mit khu viee mé B6 xit Nhan Co.

Tir khéa: Chét lwong nude mét; du an B xit Nhan Co.

Abstract

Boxit Nhan Co project was built in 2010 in DakNong province. Building and operating this project caused many
negative effects on the environment, particularly water quality. This study investigated the water quality at 11 different
locations around Boxit Nhan Co project before and during the building process (from 2008-2012). This study assessed
water quality via 14 separate parameters, and water quality index (WQI). The study results show that there are three
parameters (BODs, COD and DO) seem to be polluted. The levels of other remaining parameters (pH, hardness, total
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suspended solids, Fe?**

, N-NH4", N-NOs, total coliform, and heavy mental) range from Al level to A2 level as

surface water quality of Vietnam’s standard (08:2008/BTNMT). The results of water quality assessment by the WQI
indicator show that the monitored water sampling points have water quality from "Good" to "Very Good". Of the five
years of assessment, 2010 has the lowest water quality. The result of this study will produce surface WQI in the period
2008-2012, which is the necessary data to support policymakers to effectively implement WQI management plans in the

study area.

Keywords: water quality index; Boxit Nhan Co project.

1. Gié6i thi¢u

Du an bauxite - alumin Nhan co da duoc khaoi
cong xay dung nam 2010 va bét ddu di vao van
hanh san xuat nim 2016 [1]. Viéc khai thac va
ché bién quang nhém va cac quang khoang san
khac c6 thé gdy 6 nhiém, suy thodi méi truong
dac biét 1a méi truong nudc mat [2, 3]. Theo du
doan hoat dong cuia nha may alumin Nhéan Co sé&
thai ra cic chit giy 6 nhiém moéi trudng
(ONMT) nuéc nhu: bun do, kiém, kim loai ning
[4, 5]. Piéu nay c6 thé giy tic dong ONMT
nude trén mot quy mo rong 16n do khu vuc moé
Nhan Co dugc xay dung ¢ thuong ngudn séng
Ddng Nai v6i nhanh chinh 13 sudi Dak R’Tih ¢6
dién tich luu vuc 1a 718 km? chiéu dai sudi 65
km [6]. Luu luong trung binh tai tuyén dap thuy
dién Dik R’Tih 1a 30,4 m’/s, tuong mg voi
modul dong chdy nim 42,4 L/s.km? Ngoai ra,
con co cac sudi Pak Yao, Pik Drung, Pik
R’lap, Pk R’Keh c6 nudc chay quanh niam; hd
Cau Tu dung tich khoang 1,12 triéu m® va ho
Nhan Co dung tich khoang 0,3 triéu m?, phuc vu
cip nude sinh hoat va tudi tidu [7, 8]. Néu cac
chét thai tir cac hoat dong khai thac bo xit va san
xut ctia nha may Alumin Nhan Co khong dugc
xu Iy va quén ly trudce khi thai ra moi truong thi
s& 1am 6 nhiém dén nguén nudc mat khu vuc
thuong ngudn song Pong Nai tir d6 anh huong
dén cudc séng ngudi dan trong khu vuc mé
Nhan Co va céc vung lan can, ké ca khu vuc ha
luu séng Pong Nai.

Trong nhiing nim qua, cic dy an va dé tai
nghién ciru danh gia chat lwong nudc mat khu
vuc mé Nhian Co khong nhiéu. Ngoai nhimng
bdo cdo danh giad tdc dong modi truong du an
Nha may san xuét alumin Nhan Co d3 dugc Bo
Tai nguyén va Moi truong phé duyé¢t, bdo céo

danh gid tac dong du an khai thac mo bod xit
Nhin Co dang dugc chu dau tu 13 Tap doan
Cong nghiép Than - Khodng san Viét Nam thuc
hién va cac bao cdo quan tric mdi truong hang
nam cua chu dy an 1a Tép doan Codng nghiép
Than - Khoang san Viét Nam [4, 5]. Trong khi
do, cac co quan chirc nang cua dia phuong chua
c6 mdt dy an hay cong trinh nghién ctru, danh
gia mot cach doc lap vé chét lugng nudc mat
(CLNM) khu vyc mé bo xit Nhan Co.

Xuét phat tir nhimg van dé trén, nghién ctru
nay thuc hién “DPanh gia chét lugng nudc mat
khu vuc moé bd xit Nhan Co, tinh Dak Nong”.
Nghién ctru nay thuc hién phan tich va danh gia
chét lugng nudec mat khu vuc mo bo xit Nhan
Co dua vao cac thong sé riéng biét va chi sb
chat luong nuéc (WQI). Két qua cua nghién
clru ndy s& cung cap dit liéu chit lugng nudc
giai doan 2008 - 2012, phuc vu cho viéc dbi
chiéu so sanh, va gdp phan nang cao hiéu qua
quan 1y nguén nudc mit khu vuc mo bo xit
Nhan Co.

2. Phuong phap
2.1. Phwong phdp thu thip so li¢u

Nghién ctru da tién hanh thu thap 14 thong
sb chat lugng nude ¢ 11 vi tri khac nhau tai céc
song, sudi xung quanh khu vuc nghién ciu
(Hinh 1). Céac thong sd cho giai doan tir nim
2008 dén nam 2011 dwoc thu thip tir cac bao
c40 quan tric moi truong hang nam cia chu dy
an la Tép doan Cong nghi¢p Than - Khoang san
Viét Nam [1, 4]. Trong khi d6, dir li€u cac
thong s6 nay cho nam 2012 duoc thu thap bang
cach tién hanh 1dy mau va phan tich trong 2 dot
(dot 1 - thang 1, va dot 2 vao thang 7/2012. Cac
thong s6 chat lugng nudc duge thu thap bao
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gém: pH, tong chit ran lo limg (TSS), ham
luong oxi hoa tan (DO), nhu cau oxi hoéa hoc
(COD), nhu cau oxi sinh hoc (BODs), Amoni
N-(NH* Nitrat (NO*), Coliform va cac kim
loai Ca®", Cu, Zn, Cd, Pb, Hg. Phuong phap

tt. Kiep Buc

léy, bdo quan va vén chuyén mau duoc thuc
hién theo TCVN 6663-6:2008 - ISO5667-
6:2005, va TCVN6663-3:2008 - ISO 5667-3-
2003 [9, 10].

tx. Gia Nghﬁﬁl

L :NM1 ,
NM?‘*‘..W? oy ’

Hinh 1. So d thé hién vi tri thu miu quan tric

2.2. Phwong phap tinh toan WQI

Nghién ctru ndy st dung mo hinh gbc cta
Bhargava [11, 12] dé tinh WQI cho mdi muc
dich riéng bi¢t, theo cong thirc bén dudi.

0 1/n
WQI={HF& x 100
i=1

Trong d6, Fi 1a gi4 tri ham nhay ctia thong s6
the I, nhan gia tri trong khoang 0,01 -
1; nlasd thong sb lua chon (n tuy thudc vao
mdi muc dich s dung).
hinh nay WQI = 0 khi mét trong cac thong sb
moé ta khong dat yéu cau theo tiéu chuin qubc

Theo mo

gia hodc qudc té.

Trong nghién ciru nay, gia tri WQI tong quat
(hay WQI cho da muyc dich str dung) dugc tinh
bang cach 13y trung binh sb hoc cac gia tri WQI
cua cac muc dich st dung nudc, voi gia thiét
tam quan trong ctia cac muc dich sir dung nudce
nhu nhau, néu khac nhau c6 thé gan hé sb khac

nhau cho méi muc dich sir dung. Nghién ciru
nay chap nhén cac muc dich str dung nudc 1a
nhu nhau, béi 1y do: Nhu cau st dung nudc tai
khu vuc nghién ctru ngay cang gia tdng cho da
muc dich khi nha may di vao san xuét; Han ché
veé trit lugng nudce, dic biét 1a vé mua kho trén
vung cao nguyeén.

2.3. Phwong phdp ddinh gid va phén loai chit
lwgng nuoc

2.3.1. Pdnh gid chdt lwong qua cdc théng sé
riéng biét

Trude khi thyc hién danh gia chit lugng
nuoc dua vao WQI, nghién ctu nay st dung
cach 1am truyén théng dé danh gia chat luong
nudc cua cac song trong khu vuc nghién ctlru.
Theo d6, két qua thong sb chat luong nude cua
tung chi ti€u riéng bi¢t dugc so sanh vdi gia tri
gidi han cia théng sb d6 dugc quy dinh trong
QCVN 08:2008 [13, 14].
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2.3.2. Pdnh gid chdt lwong nude dya vao WOI

Trén co s WQI tinh dugc, nghién ctru nay
phan loai va danh gia CLN theo cac thang diém

WQI ctua Bhargava [12]. Theo d6 WQI co
thang diém tir 0 dén 100 nhu & bang 1.

Bang 1. Phan loai CLN theo Bhargava

Loai WQI® Giai thich
I 90 — 100 Rét tot
II 65— 89 Tt

11 35-64 Trung binh
vV 11-34 Xéu
A 0—10 R4t x4u

YWQI la chi s6 CLN tong qudt cho da muc dich sir dung hodc cho muc dich sir dung riéng.

Céac thong s6 CLN luya chon cho mdi muc
dich st dung la khac nhau va do vay, nghién
ctru nay chip nhan két qua nghién ctru cia cac
tac gia [15, 16] va diéu chinh cho phu hop véi
CLN khu vyc nghién ctru. Cac théng s duoc

st dung cho tirng muc dich sir dung dugc trinh
bay ¢ Bang 2.

Bang 2. Céc thong s6 CLN lya chon cho céc
muc dich st dung nudc (da diéu chinh trén co
s cia mo6 hinh Bhargava)

STT Muc dich st dung nudc Céc thong s6 lua chon n
1 Tiép xtc tryc tiép Do duc, téng coliform, BODs, DO, N-NHs" 5
2 Cép nudc sinh hoat bo duc, téng coliform, COD, DO, CI 5
3 Nong nghiép TDS, CI 2
4  Cong nghiép b6 duc, CI 2

Nghién ctru nay danh gia CLN cho cac muc
dich st dung riéng theo quan diém cua
Bhargava. Chat luong ctiia mdt ngudn nudc
hoac mdt doan song chi théa man cho mt muc
dich nao d6 khi gia tri WQI muec I 13 loai “Rat
tot”, voi WQI: 90 - 100; dén murc 11 1a loai
“Tét”, véi WQI: 65 - 89. Néu CLN chi dat
murc 11 1a loai “Trung binh”, khi WQI: 35 - 64,
thi hiéu qua st dung nudc khong cao, tham chi
c6 thé gap rui ro.

Tuong tu, nghién ctu nay phéan loai CLN
tong quat cho da muc dich theo 5 cip nhu danh
gia CLN cho cac muyc dich str dung riéng.

3. Két qua va thao luin
3.1. Pdnh gid chit lwong qua cdc thong sé
riéng biét

Hinh 2 trinh bay két qua phan tich va danh
gia CLN theo cac thong sb riéng biét. Hinh 2a
cho thiy gié tri pH nam trong khoang 5,54 - 7,50
la dat mirc Al theo QCVN 08:2008/BTNMT.

Nhu vay, gia tri pH ¢ murc t6t cho muc dich cp
nudc sinh hoat va cac muc dich khac. Su bién
dong cua gié tri d§ ciing theo cac nam tai cac vi
tri 14 gn twong dwong nhu nhau. Riéng nim
2012 gié tri dat cao nhét tai NM11 1a 16,3 mg/I,
thdp hon so véi QCVN 08:2008/BTNMT.
Trong khi d6, ham lugng TSS tai khu vuc
nghién ctru ¢6 xu hudng ting dan qua cac nim,
cac vi tri khac nhau c6 gia tri khac nhau. Cac
nim 2008 va 2009, ham luong TSS nam trong
gidi han cho phép theo chudn Al; cic nim
2010 va 2011, gi tri ciia chi sb nay tai mot sb
vi tri ndm trong giéi han cho phép chuan A2
(Hinh 2b). Do d6, khi nha may di vao san xuét
can thiét phai quan tric thong s6 do cung va
TSS vi day 1a cac thong sé kha quan trong cho
muc dich cong nghiép. Ham luong Fe tong dat
gi tri cao nhat vao nam 2010 (Hinh 2c), ¢6 thé
do nam 2010 13 ndm cao diém trong qua trinh
san Ui mit bang ciia nha may. Tuy nhién, ham
luong Fe téng van nim & gioi han cho cac muc
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dich sir dung cta con ngudi va doi séng sinh
vat khu vuc nghién ctru.

Su 6 nhiém chat hiru co dugc danh gia qua
céc thong s6 nhu BODs, COD va DO (Hinh 2d,
e, ). Qua cac két qua phan tich nhan thay: Gia
tri DO trong nuwdc mit trong tat ca cac dot quan
tric tai cac diém déu & mirc B1, chiém 80%,
v6i nong do dao dong tir 3,37 dén 7,60 mg/l.
Gia tri cia BODs trong toan vung khao sat qua
cac nim déu ¢ trong mirc tir Al dén A2. Gia trj
ctia BODs ¢6 xu thé tang dan tir diém NM1 dén
NMI11. Nhung theo thoi gian lai khong c6 su
thay d6i dang ké, nguoi trir NM5 va NM6.
Nong d¢6 COD nam trong khoang 1,5 - 27 mg/l,
dat gia tri trung binh 1a 8,1 mg/l. Co su khac
biét 1d rang & cac vi tri ldy miu trong cac dot
quan tric, cu thé 1a: tr NM1 dén NM7, gia tri
COD la ¢ mtrc Al, trong khi céc vi tri tir NM8
dén NM11 chi dat duoc & mirc A2. Him luong
N-NH4" ¢6 su dao dong twong ddi 6n dinh qua
cic nam va dat tiéu chuan cho muc dich cap
nude sinh hoat. Tuy nhién, ndm 2010 céc vi tri

& mitc A2, mirc can phai xi 1y néu cdp cho
nudce sinh hoat (Hinh 2g). Nong d6 N-NOs~ dao
dong trong khoang tir 0,27 - 5,6 mg/l nam trong
gi6i  han cho phép theo QCVN
08:2008/BTNMT tir mic Al dén mic A2
(Hinh 2h). Trong tat ca cac miu déu co gid tri
Coliform & muc Al theo QCVN
08:2008/BTNMT, cu thé dao dong tir 20 dén
345 MPN/100ml va trung binh 1a 138 £ 35 (n =
5, theo thoi gian) (Hinh 21).

Qua két qua xac dinh ham luong cac kim
loai do¢ Cu, Pb, Cd, Zn cho thdy nudc mat khu
muc moé bd xit Nhan Co van chua c6 dau hiéu 6
nhiém cac kim loai doc.

Tom lai, két qua dénh gia chat luong nuédc
thong qua cac chi tiéu riéng biét cho thiy tat ca
cac thong sé nhu pH, do cung, tong chat ran lo
limg, tong sat tan, N-NH4", N-NOs~, tong
Coliform va cac kim loai doc déu ¢ muc Al
dén A2 theo QCVN 08:2008/BTNMT. Riéng
su 6 nhiém chét hitu co da 6 dau hiéu 6 nhiém.
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Hinh 2. Két qiia phén tich chat lugng nudc mat theo 9 chi tiéu riéng biét, tai 11 vi tri iy mau nudc (MN)
quanh khu vyc mé bo xit nhan co, tr nam 2008 - 2012
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3.2. Ddnh gid chit lwgng nwéc bang chi sé WOI
3.2.1. Cho tung muc tiéu riéng biét

Hinh 3 trinh bay két qua dénh gia chat lugng
nude theo WQI ¢ khu vue nghién ctru cho tung
muc dich riéng biét. Hinh 3a) trinh bay két qua
danh gia chat luong nudc theo WQI cho muc
dich tiép xuc tryc tiép (WQIrr). Két qua cho
thiy, trong thoi gian nghién ctru, hau hét gia tri
WQItr ¢ cac diém quan tric déu dat & muc
“Tot” véi gia tri trung binh 74 + 8 (n = 55). Chi
duy nhét trong nim 2010 c6 hai diém dat mirc
“Trung binh: vi tri NM7 va NM9. Nhu vy, co
thé cho rang sy déng gop cua thong sé DO va
BODs viao chi s6 WQItt chiém wu thé. C6 mot
xu huéng bién ddi gia tri WQItr can dugc chi
¥, gia tri WQIrr ¢6 xu hudng giam dan theo
thoi gian. Két qua nay l1a mot van dé can quan
tam khi nha may bé xit di vao san xuat.

Hinh 3b) thé hién gia tri WQI cho muc dich
néng nghiép (WQInn). Két qua cho thiy, trong
cac nam nghién cuu, gia tri WQINN tai cac
diém nghién ctru dao dong tir 67 dén 97. Hau
hét cac diém déu cho gia tri WQInn ¢ mirc “Rat
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t6t”, WQInn dat mure chi dat mirc “Tét” tai cac
vi tri NM6, NM7 va NM8, v6i gid tri trung binh
cia WQInN 14 85 + 9 (n = 15). Nhu vdy, chat
luong nude mat tai khu vuc nghién ciu la dat
yéu cau cho muc dich nong nghiép.

Két qua tinh toan WQI cho muc dich cong
nghiép (WQIcn) cho thay su bién doi trong thoi
gian nghién ctu 1a khong dang ké, dat & muc
“Rét t6t”, ngoai trir nam 2010 (Hinh 3c). Nim
2010, gia tri WQIcn chi dat muc tot. Nam 2010,
nha may bat dau trong giai doan san i mit bang
nén c6 thé dat da bi rira tréi xuéng dong song
lam céc gia tri d§ duc, TDS va dd cling tang lam
cho CLN giam, dan dén gia tri WQIcn.

Hinh 3d) trinh bay két qua tinh toan gia tri
WQI cho muc dich sinh hoat (WQIsu). Nhin
chung WQIsu ¢6 xu thé giam dan tir vi tri NM1
dén NM11. Tir NM1 dén NM4, gia tri WQIsu
dat mirc “Rét tbt”, trung binh 1a 94 + 3 - muc
c¢6 thé dung cho cap nudc sinh hoat ma khong
can qua xtr ly. Ving thi hai tr NM5 dén
NMI11, WQIsu dat mic “Tot” véi gia tri trung

binh 83 + 5.
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Hinh 3. Bién dong gia tri WQI theo timg muyc ti€u riéng biét: a) tryc tiép, b) sinh hoat, ¢) nong nghiép,
va d) cong nghiép, tai 11 diém lay mau nudc (MN) quanh khu vuc Boxit Nhan Co, giai doan 2008 - 2012
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3.2.2. Cho da muc tiéu

Hinh 4 thé hién két qua tinh toan céac gia tri
chi s6 CLN téng quat (WQItq), cua khu vuc
nghién ctru. Két qua chi ra rang, chat luong
nudc gidm dan tr vi tri NM1 dén NM11, nhung
van & muc “Tot” dén “Rét tot” (Hinh 4a). Két
qua nay c6 thé nhan thdy ngudn nudc mit tai
khu vye nghién ctru hoan toan chwa c6 dau hiéu
bi 6 nhiém.

Khi xem xét cac vi tri khac nhau theo cac
nam tir 2008 dén 2012 cho thiy co su khac
nhau dang ké: Cac vi tri NM1, NM2 va NM3
¢ chit lwong nudc tir “Tot” dén “Rat t6t” va
thay d6i khong dang ké. Piéu nay cho rang
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nudc mat tai cac vi tri nay cé thé lam ngué)n
cap nudc cho sinh hoat va tiép xtic truc tiép.
Nguoc lai, tai cac vi tri con lai mdc du ¢ muc
“T6t” nhung chi nén sir dung cho cac muc dich
tiép xuc truc tiép, nong nghiép va cong nghiép.
Boi vi, khi nha may san xuat B xit di vao san
xudt, néu khong kiém soat chit ché ngudn chat
thai n6i chung va nudc thai ndi riéng thi ngudn
nudc mit s& c6 nguy co bi 6 nhiém.

Khi xem xét su bién d6i CLN qua céc
nam nhan théy, vao nam 2010 CLN la kém nhét
so v6i cac nam khac (Hinh 4b). Piéu nay hoan
toan phu hop vai viéc danh gia CLN theo gia
WQI cho muc dich riéng.
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Hinh 4. Gi4 tri WQIrq tai 11 diém lay mau nuéc (MN) quan tric (a), va theo cac nam tir 2008 dén 2012 (b)

4. Két ludn

Két qua nghién ctru cho thiy, tit ca cac thong
s6 nhu pH, d6 cimg, téng chit rin lo lung, tong
sat tan, N-NH4", N-NOs~, tong Coliform va céc
kim loai doc déu & muc Al dén A2 theo QCVN
08:2008/BTNMT. Tuy nhién, ngudn nuéc bt
dau c6 dau hiéu 6 nhiém hiru co. Két qua ap
dung WQI danh gia CLN cho cac muc dich su
dung riéng biét trong thoi gian tor nam 2008 -
2012 déu nhan thdy CLN khu vyc mo bd xit
Nhan Co con twong dbi tot, véi gia tri WQI tir
mic “Tot” dén “Rét tot”. Tuy nhién, budc dau
cling cho thiy da c6 nhimng bién dong ctia mot s6
thong s6 CLN va gia tri WQI cho muc dich
riéng 1¢ theo xu thé giam dan tir nim 2008 dén
2012. Két qua danh gia CLN tong quat cho thy

CLN khu vuc nude mat khu vic mo bo xit Nhan
Co giam dan tir ¢au ngudn céac sudi chinh trong
khu vuc nhu sudi DakR’Til, sudi Dak Nong dén
cubi ngudn va co su bién dong theo khong gian
va thoi gian.
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