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Panh gia ri ro stc khée trong st dung nuéc dudi dat cho muc dich
an udng va sinh hoat tai huyén Cén Dao, tinh Ba Ria - Viing Tau
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TOM TAT

Nudc dusi dat la nguén cung cdp chinh cho huyén Cén Bao, tinh Ba Ria — Ving Tau véi nhiéu muc
dich khac nhau nhu dn uéng, sinh hoat, tudi tiéu va san xudt. Trong nghién ctiu nay, chi s6 rdi ro
(Hazardous Index - HI) dugc strdung dé danh gia rui ro stic khoe trong st dung nudc dudi dat phuc
vu cho muc dich an uéng va sinh hoat tai huyén Cén Dao. Banh gia so bd da lua chon dugc hai
thong s6 chinh (Pt va Fetong) cho tinh todn chi sé rdi ro (HI) trong 13 théng s6 (pH, COD, TDS,
Do ciing t8ng, CI~, N-NH4T, N-NO,~, N-NO3~, F~, SO4%~, Pb, Zn, Fe) tIr 23 giéng quan tric vao
mua kho va mta mua ndm 2017. Két qua cho thdy, vao mua kho co 17,39% cac giéng quan trac
€6 ndng do Pb vuat quy chudn QCVN 01-1:2018/BYT, 65,22% cac giéng c6 ndéng do Fe vust quy
chudn néu trén, ndng do Pb va Fe vugt nguéng trong nudc dudi dat vao mua mua lan lugt chiém
49% va 69,57% cac giéng quan trac. Chi sé rdi ro HI clia Pb va Fe vao mua kho déi véi tré em Ién hon
1 1an luct tai 1 va 4 giéng quan trac (chiém ty & 4% va 17,39%). Vao mua mua, cb 8,7% cac giéng
c6 chi s6 Hlge > 1 d6i véi ca hai nhém déi tuong la tré em va ngudi truéng thanh. Két qua nghién
clu cung cap thém thong tin vé hién trang 6 nhiém kim loai Pb va Fe trong nudc dudi dét cling
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nhu cac dnh hudng tiém an clia né dén suic khde ngudi dan sinh séng tai huyén Con Dao.
Tukhoa: HI, chét lugng nudc dudi dat, danh gia rti ro stic khoe, Con Do

GIOI THIEU

Huyén C6n DBao (hay con goila ddo Con Son) c6 dién
tich hon 76.650 km? (gém 16 hon dao 16n nhé khac
nhau) thu¢c tinh Ba Ria - Viing Tau, Viét Nam. Véi
diéu kién tu nhién dic thu ctia huyén Ddo, ngudn
nudc cung cdp cho cdc hoat dong sinh hoat va san xuét
clia ngudi dan trén ddo rat han ché, khong c6 ngudn
nudc ti hé thong song sudi, nudce cép chu yéu duge
khai théc tit cac giéng khoan ldy nudc dudi dit ndm
xung quanh cac hd chtia ndm 6 khu vyc trung tim (An
Hai, Quang Trung 1, Quang Trung 2) véi tng dung
tich gan 2 triéu m> va cdc giéng khai thac nim & khu
viic xa khu trung tam nhu khu vyc Co 6ng, Bén Dam.
Tuy nhién, theo s6 liéu vdn hanh mang luéi quan tric
hang ndm do S& Tai nguyén va Moi trudng tinh BRVT
thuc hién, cho thdy chit lugng nudc dusi dat tai 23
giéng quan tric trén dia ban huyén Cén Dao c6 néng
d6 cac thong s6 kim loai nang hién dién trong nudc
cao, dién hinh nhu ham lugng 2+ va Fey,.

Ham lugng 2+ c6 mit trong nudc duéi dit, ngoai cic
ngudn goc tu nhién tit quing chi thi con 1a do sy
xam nhdp clia nudc thai cong nghiép vao trong dat
va ngudn nudc, cac hoat dong néng nghiép nhu bén
phén va bon voi, thudc trii sdu ciing lam gia ting ndng
d9 ctia Pb trong dét'. Viéc stt dung nguén nudc cé
ham lugng Pb>* cao (> 0,01 mg/l) trong mot thai

gian dai c6 thé dan dén cdc nguy co vé stic khoe cho
con ngudi’. Ham lugng 2 tich lay trong co thé
trong mot thoi gian dai 1a nguyén nhan gay r6i loan
tri 6c, nhtic dau, co giat, dong kinh hodc tu Vong3.
Theo Quy chuén ky thuat quéc gia vé chit lugng nudc
sach sti dung cho muc dich sinh hoat (QCVN 01-
1:2018/BYT), tong ham lugng Fe;. trong nudc udng
khoéng dugc vugt qua 0,3 mg/l. Khi vugt qua ngudng
nay, tuy thudc vao nong do sé gay ra cic bénh khac
nhau trong co thé nhu kich ting dudng tiéu héa* va
cdc loai bénh vé mat nhu viém két mac, viém mang
mach, viém vong mac”.

Trén thuc t€, bén canh nguén nudc mat, nguén nudc
ngam dong vai tro rt quan trong, hon 2 ty ngudi trén
thé gisi phu thudc vao ngudn cung cdp nudc dudi dit
mbi ngay®. Hién nay, vin dé sti dung nuéc duéi dt
tai mot s6 qudc gia trén thé gidi khd phé bién, dic biét
tai cac noi gap khoé khan vé ngu6n nudc cip (nhu cac
huyén ddo, vung thiéu nudc ngot, nudc mat khong
dam bao chat lugng cdp nudc...) nudc dudi dat dugc
xem nhu ngudn cung cdp nudc sach cht yéu cho cac
hoat dong san xudt va sinh hoat, gép phéan phat trién
kinh t€ - x4 hoi. Cac nghién ctiu dién hinh vé€ vin dé
nay phai k& dén nhu nghién cttu vé tinh trang khan
hiém nuéc dudi dit tai dao Java ctia Indonesia’, nuée
dudi dét bi 6 nhiém do cdc hoat dong khai théc lién
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tuc ctia con ngudi tai ddo Andrott & Lakshadweeps,
nhu cau stt dung ngudn nudc duédi dit phuc vu muc
dich an u6ng cho hon 95% dén s6 sinh séng trén dao
Wilberforce ctia Nigeria®, nhu cdu st dung nudc dusi
dat ngay cang tang ctia ngudi dan va tinh chét khi hau,
dia hinh khac nghiét ctia ddo Favignana, Quan dao
Egadi thudc mién nam nudc Y '°. Mit khéc, viéc st
dung nuéc dudi dit khong dam bao chit lugng tiém
&n nhiéu rui ro stic khoe. Do d6, danh gia chit lugng
nude dudi dit 1a rat quan trong dé€ dap ting nhu ciu st
dung ngay mét tdng ciing nhu gitp ich cho cong cudc
quan ly tai nguyén nudc.

V6i muc tiéu danh gid muic d6 6 nhiém nudc dudi
dat c6 kha ning giy anh hudng dén stic khoe con
ngudi, nhiéu nghién ctiu stt dung nhiing phuong phap
khédc nhau nhu phuong phdp déanh gid bing chi s6
chit lugng nuéc dudi dit (GWQI) 1-14; phuong phép
danh gid chat lugng nudc bang chi s6 6 nhiém nudc
dusi dit (PIG)!>!%; phuong phép DRASTIC!7~19,
Tuy nhién, nhiing phuong phap dinh gid néu trén chi
dua vao dic di€ém va néng do cac chit 6 nhiém trong
nudc dudi dat ma chua xem xét dén dai tugng sti dung
la con ngudi.

Vao cdc nam 1974, 1986 va 1995, dya vao Luit Bao
vé An toan NudGc udng (Safe Drinking Water Act
(SDWA), US EPA da dé ra céc nong do 6 nhiém t6i
da c6 thé co trong ngudn nude d€ bio vé stic khoe
cong dong?’. Nim 1985, EPA da thanh lap Hé théng
Thong tin Rui ro Tich hgp (IRIS - Integrated Risk In-
formation System), ddy la mot co s& dii liéu vé cac anh
hudng stic khoe con ngudi do tiép xtc véi cac hoa chét
khéc nhau dugc tim théy trong méi trudng. Tiép do,
EPA d¢ ra thang gid tri rai ro stic khoe vao nam 1989.
Dén nam 1992, EPA dua ra cong thic tinh toan cho
qua trinh co thé€ tiép nhan chit 6 nhiém thong qua
duong tiéu hoa d€ déanh gia rai ro trong khoang thoi
gian phoi nhiém. Nam 1999, cong thtic xac dinh chi
s6 rui ro stic khoe con ngudi dugc cii tién boi EPA.
Trong nhiing nam gan déy, cac qudc gia trén thé gidi
lan lugt cdng b nhiéu cong trinh nghién ctiu vé danh
gid chi sO rii ro stc khoe. Mot s6 nha nghién ctiu
&Y da tién hanh cdc nghién cdu dénh gia rii ro stic
khoe con ngudi do st dung ngudn nudc dudi dat bi 6
nhiém tai khu vic d6 thi va cic khu cong nghiép 2124,
Ngoai ra, tai cac khu vic nong nghiép & Y, c6 mot
s6 nghién ctiu vé rui ro stic khde con ngudi do tiéu
thu nudc dudi dat bi 6 nhiém N-NO3 ™ 2>26, § nhiém
kim loai?’. Tai Trung Qudc, cic bai nghién ctiu nham
danh gid sy phi hgp va rui ro stic khoe con ngudi ctia
nudc sinh hoat chita kim loai ning da dugc thuc hién
thoéng qua nhiéu phuong phép nghién ctiu dién hinh
nhu két hgp PCA va chi s rti ro stic khoe HI 28,29
ung dung chi s6 I; d€ ddnh gid 6 nhiém, ti d6 danh
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gid rti ro stic khoe bing HI*’, ting dung chi s6 SAR,
EWQI va HI®!, két hop nghién cttu HPI, HEI va HI
trong nghién cttu danh gia 6 nhiém nudc va rai ro stic
khoe khi st dung 2. Mit khac, mét s6 nghién ctiu da
dugc cdng bs vé viéc st dung nudc dudi dit nhiém
N-NO;3;~ thong qua cac phuong phap nhu két hop
phuong phap danh gid toan dién mo (Fuzzy Compre-
hensive Assessment Method) va danh gia rui ro stic
khoe con ngudi (Human Health Risk Assessment) %,
ting dung WQI va HI**, Iran 1a mot trong nhiing
qudc gia cong bo nhiéu nghién ctu vé linh vuc rai ro
stic khoe con nguoi khi stt dung nguén nudce 6 nhiém
kim loai ndng bing cac phuong phdp nghién cttu nhu
ting dung chi s6 rai ro HI va phan tich thanh phin héa

hoc trong nugc 3>

, phuong phép tinh toan chi s6 rti
ro HI¥”. Theo d6, danh gi4 rii ro 1a qua trinh udc
tinh tiém nang tdc ddng dén stic khoe ctia mot chit
6 nhiém d6i v6i con ngudi tit liéu lugng phoi nhiém
théng qua moét hodc nhiéu con dudng tiép xuc. Danh
gid rui ro stc khoe 1a mot phuong phép hitu ich dé
dinh lugng quan Iy rui ro trong tuong lai va giam sét
cdc chdt giy 6 nhiém trong cdc moéi trudng khac nhau.
Chi s6 rui ro (HI) dugc khuyén nghi cho cac nhém
héa chat c6 doc tinh tuong tu nhau. Khi chi s6 rti
ro HI > 1, kha ning cdc d6i tugng bi phoi nhiém c6
thé gdp rui ro, khi HI < 1 thi ri ro chip nhan dugc.
Ngoai ra, con c6 cac nghién ctiu vé rui ro stic khoe
dang chu y tli cic nudce nhu Thd Nhi Ky ®, An D67,
Nigeria? va Viét Nam“°.

Tu nhiing nghién cttu trén cho théy, cé nhiéu nghién
ctiu ap dung phuong phap ti€p can danh gia rai ro stic
khoe dua trén chi s6 rai ro (HI) ctia Cuc bao vé moi
truong Hoa Ky (US EPA). Ngoai ra két qua ctia cac
nghién ctu hién tai cho thdy ring phuong phap két
hop dénh gid chit lugng nudc va rui ro stic khoe con
ngudi da cung cdp nhiing kién thiic quan trong cho
cong cudc quan ly tai nguyén nudc dudi dat hién tai
va tuong lai ctia cac khu vic nghién ctiu cing nhu cac
khu vuc tuong tu khéc.

TAI LIEU VA PHUONG PHAP NGHIEN
cuu

Vung nghién citu

Huyén Cén Dao cach thanh phé Ving Tau 97 hai ly
va cach ctia song Hau 45 hai Iy, ndm & toa do dia ly
8°38’ dén 8°48’vi dd Bac va 106°3°dén 106°43” kinh
d6 Dong. Nudc dudi dit tai Con Dao tip trung cha
yéu trong tidng chita nudc Pleistocen thudc hai thung
ling Cén Son va Co Ong. D6 sau phan b nong, tit
trén mat ddt xuéng khodng tit 20m dén 24m, mtic dd
chtta nugc thudc loai trung binh. Nudc trong tang la
nudc khong ap, muc nude ndm ndng, cé quan hé thuy
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Hinh 1: Khu vuc nghién ctu huyén Con Bao, tinh Ba Ria — Ving Tau

luc mat thiét véi nude cac ho, nude triéu Bién Dong.
Ngudn b cép cho nudce dudi dat ctia huyén Con Bao
la nudc mua, nudc mit ti cac ho, c6 dong thai thay
d6i theo mua.

Tai liéu nghién ctu

Trong nghién ctiu nay, 13 thong s6 chét lugng nudc
(pH, COD, TDS, Do cing tdng, Cl~, N-NH4*, N-
NO,~, N-NO3~, F~, S042~, Pb, Zn, Fe) tit 23 giéng
quan tric (CS1, CS2, CS3, CS4, CS5, CS7, CS9, CS10,
CS11, CS12, CV NH, CV VTS, G1, G3, G5, COl,
CO2, CO3, CO4, CO5, CO6, CO7, COB8) tai huyén
Con bao dugc thu thap ti dii liéu ctia S6 Tai nguyén
va Moi trudng tinh Ba Ria - Viing Tau va st dung
trong xt ly, ddnh gia chat lugng nudc vao mua kho va
muiia mua ndm 2017. Vi tri cdc giéng quan tric dugc
trinh bay trong so d6 khu vic nghién ctiu 6 Hinh 1,
tat ca cdc giéng quan tric tai khu vic nghién ctu déu
thudc tang chia nudc Pleistocen.

Phuong phap nghién ctu

O bai bdo nay, néng do cac thong s6 kim loai Pb va
Fe dugc st dung d€ danh gia rai ro stc khoe cho 02
nhom d6i tugng: tré em va ngudi trudng thanh (do
tudi nhém déi tugng tré em dugc khao sat ti 5 - 15
tudi va nhom déi tugng ngudi trudng thanh ¢ d6 tudi
tit 16 tudi trg 1én) thong qua hai con dudng tiép xtc
14 dudng tiéu héa va tiép xuc qua da dua trén phuong
phép dénh gid rti ro*!. Phoi nhiém do dudng hit thé
khong dugc danh gid vi khong c6 san céc di liéu doc
chit hoc (vi du nhu li€u tham chiéu) va chua c6 co s6
chiing minh n6éng d¢ chit 6 nhiém c6 kha ning truyén
tli nudc vao khong khi*2,

Liéu luong phoi nhiém

Duya vao quy mo déan s6, 100 phiéu diéu tra da dugc
thuc hién nhidm thu thap cac di liéu can thiét cho
viéc danh gia rai ro ctia cac kim loai ndng trong nudc
gom: thé tich nudc st dung trong 1 ngay, tn suét phoi
nhiém, khoang thoi gian phoi nhiém, trong lugng ctia
d6i tugng bi phoi nhiém, d6 tudi trung binh cic d6i
tugng bi phoi nhiém, théi gian phoi nhiém qua da méi
ngay. Liéu lugng phoi nhiém trong nudc qua dudng
tiéu hda va tiép xuc qua da dugc tinh todn bing trung
binh t6ng liéu cho d6 dai phoi nhiém: Trong trudng
hop nghién ctu nay, tinh s6 nim phoi nhiém béng
thoi gian tit luc cac d6i tugng nghién cttu bt dau khai
thac st dung nudc duéi dat tai huyén Con Pao. Su
dung cdc cong thuc (1) va (2) dé tinh todn liéu lugng
phoi nhiém 43

(CxIRXEF X ED)

ADDing = 5 AT) W
CxSAXKyXETyx EF X ED x CF
ADD gopm = (BW XAT) (2)
Trong do:

+ ADD;,: Liéu lugng trung binh hang ngay qua
duong tiéu hoa (mg/kg/ngay).

o ADDp: Li€u lugng trung binh hang ngay ti€p
xuc qua da (mg/kg/ngay).

o C:No6ng d¢ chit 6 nhiém trong miu nudc dudi
dat (mg/l).

o IR: Thé tich nudc duéi dét stt dung cho dn udng
trung binh trong mot ngay (I/ngay).

« EF: Tan suét phoi nhiém thudng xuyén véi chit
6 nhiém (ngay/ndm). Pai lugng nay mo ta tin
sudt d6i tugng phoi nhiém trong thoi gian mot
nam.
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« ED: Khoang thoi gian phoi nhiém véi chét 6
nhiém (ndm). Dai lugng nay cho biét d6i tugng
phoi nhiém bao l4u trong suét quing doi ctia ho.
Trong bai bdo nay, da s6 cic déi tugng nghién
ctiu sinh ra va 16n 1én ngay tai huyén Con bao.
Do dé, gia tri ED dugc tinh tuong duong véi
thoi gian ti luc d6i tugng bat dau khai thac su
dung nudc dudi dat tai huyén Con Dio.

o BW: Trong lugng ctia d6i tugng bi phoi nhiém
(kg)

« AT: Tng thoi gian “quing doi” ctia d6i tugng bi
phai nhiém (tinh theo ngay), AT = d¢ tudi trung
binh x EF

o SA: Tiét dién da tiép xuc (cm

+ K,: Hé s6 thdim qua da (cm/h) (K, p, = 0,004
cm/h; K, g = 0,001 cm/h) %8,

o ET,: Thoi gian phoi nhiém qua da mdi ngay
(gio/ngay).

o CF: Hé s6 chuyén d6i don vi (I/cm

2)44

3)_44

Thuong sé rdi ro (HQ) va chi sé rii ro (HI)
Thuong s6 rti ro (HQ - Hazard Quotient) 1a ty 1é ctia
liéu lugng phoi nhiém véi liéu tham chiéu RfD (theo
Bang 1), HQ dugc tinh bing cong thic (3) 4,

HO _ ADDing/derm 3)
v fderm = e T
ing/derm RfDing/derm
Trong do:
* ADDj,g/derm: Li€u lugng trung binh hang ngay

thong qua hai con dudng tiéu hoa va tiép xic
qua da (mg/kg.ngay).

¢ RfDjyg/derm: Li€u tham chi€u thong qua hai con
duong tiéu hoa va tiép xtc qua da (mg/kg.ngay).

bé danh gid rui ro stic khde, thuong s6 rui ro (HQ)
ctia tiing thong s6 kim loai thong qua hai con duong
phoi nhiém dugc két hgp dé tao thanh Chi s rui ro
(HI). Khi chi s6 rai ro HI > 1, d6i tugng phoi nhiém
c6 kha nang bi anh huong bat lgi dén stic khoe, khi
HI < 1 thi mtc rai ro ndm trong muic ¢ chdp nhan
dugco.

HI = Z“I_IQing/derm )

1 KET QUA VA THAO LUAN

Pac diém chat lugng nuéc duéi dat Con Pao
Tong hop tii s6 liéu quan tric, gia tri cac thong s6 chét
lugng nudc dugce trinh bay trong Bang 2. Nong do
cac thong s6 Pb va Fe vugt gi6i han t8i da cho phép
trong nudc sinh hoat (QCVN 01-1:2018/BYT) trong
ca 2 mtia kh6 va mtia mua.

Sl68

Phén bé néng dé Pb va Fe vao mia khé

Vao mua kho, dya trén gii han cac chi tiéu kim loai
trong nudc uéng theo QCVN 01-1:2018/BYT, gia tri
Pb tai cac giéng CS1, CS3, CV VTS, CO5 va gid trj Fe
tai hau hét cc giéng quan trac tri giéng CS2, G1, G3,
CO1 déu vugt ngudng gidi han cho phép chit lugng
nudc sinh hoat ctia B Y T (Pb - 0,01 mg/l va Fe -
0,3 mg/1). Hinh 2 va 3 thé hién sy phéin bd ctia kim
loai Pb va Fe tai khu vic nghién ctiu vao mua kho.

Bién Béng

) [ "
Tlometers.

Hinh 2: Phan b6 néng dé kim loai Pb trong nuéc
dudi dat tai huyén Cén Dao vao mua kho

Bién Dong

5
Rlometers

Hinh 3: Phan b6 néng do kim loai Fe trong nuéc
dudi dat tai huyén Cén Dao vao mua kho

Phén bé néng dé Pb va Fe vao miia mua

Vao muiia mua, so sdnh véi quy chudn QCVN 01-
1:2018/BYT, su phén b ctia kim loai Pb va Fe tai khu
vic nghién ctu dugc thé hién ¢ Hinh 4 va Hinh 5.

Hién nay, nguén b8 cap cho nguén nuéc dudi dét caa
huyén Con Pao chii yéu 1a nude mua, nudc mat tit cac
ho va c6 dong thai thay d6i theo mua. Nhin chung,
ham lugng Pb va Fe muia kho c6 gia tri cao hon mua
mua, nguyén nhéin do vao mua kho, lugng nude bd
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Bang 1: Liéu tham chiéu ctia Pb va Fe dugc sit dung dé danh gia rdi ro siic khée (nguén IRIS)

Thong s6 RfD;,,, (mg/kg/ngay)
0,0014
[Ee 0,3

RfD jerm (mg/kg/ngay) Nguon
0,00042 IRIS
0,14 IRIS

Bang 2: Thanh phan cac thong sé c6 mat trong nudc dudi dat huyén Cén Pao

Thong s6 Muia kho Miia mua
Gia tri 16n  Gid tri nho  Trungbinh Gida tri 16n Gid tri nho  Trungbinh
nhat nhit nhit nhat
pH 6.8 2 55 7,7 47 6,5
COD 12,3 0 3,7 39,1 0 5,4
TDS 551 12 142 555 18 166
Do cing 400 5 105 404 0 90
téng
Cl- 166 5 40 97 5 36
N-NH, ™ 17,10 0 1,13 3,13 0 0,42
N-NO, ™ 0,700 0 0,038 0,037 0 0,005
N-NO3 ™~ 4,9 0 0,5 3,85 0,06 0,66
F~ 0 0 0,00 0,63 0,23 0,37
S04 56 2 15 110 5 21
Pb 0,078 0 0,007 0,011 0 0,002
Zn 0,158 0 0,040 0,242 0 0,043
Fe 17,20 0 3,12 7,78 0 1,88
ws
B N i ? - O Bién Biong
Bién Bong . t

Harm g O

] oon-co
[

»0.021

(1 5 1o

Kiomelers

Hinh 4: Phan b néng do kim loai Pb trong nudc
dudi dat tai huyén Cén Dao vao mua mua

cap vao tang chita nudc tai huyén Con Dao tuong do6i
it, tit d6 cdc chat 6 nhiém dé tic dong dén chit lugng
nudc dudi dat. Mit khéc, vao mua mua, lugng nudce
b6 cap doi dao nén ham lugng cac chit Fe va Pb dugc
pha loang, chit lugng nudc dudi dit mua mua sé tot

Rlomelers

Hinh 5: Phan b6 néng do6 kim loai Fe trong nuéc
dudi dat tai huyén Con Dao vao miia mua

hon mua kho.
Panh gia rui ro stiic khoe

Nghién ctiu thyc hién phong vdn 100 ngudi dan sinh

s6ng tai huyén Con Déo, tinh Ba Ria - Viing Tau d€ c6

Sl69



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Trdi ddt va Méi trudng, 2(S11):5165-S174

dugc dii liéu ctia cac thong tin nhu: muc dich st dung
nudc dudi dat, lugng nudc tiéu thu trong mot ngay,
khoang thai gian phoi nhiém bang duong 4n udng,
thoi gian phoi nhiém béng con duong tiép xtc qua da
tan sudt phoi nhiém, trong lugng co thé va do tudi.
Két qua phong vén cho thdy phén 16n ngudi dan dia
phuong st dung nudc dudi dit d€ an udng va sinh
hoat, chi tiét di liéu d€ tinh todn rti ro stic khde d6i
v6i viéc stt dung nudc dudi dit cho an udng va sinh
hoat dugc thé hién trong Bang 3.

Két qua tinh todn chi s6 rui ro stic khoe (HI) tai huyén
Con Dao doi véi 02 doi tugng tré em va ngudi trudng
thanh vao ca hai miia mua va mua kho cta thong s6
Pb va Fe dugc thé hién trong Hinh 6.

Chi s6 rti ro (HI) dugc tinh todn trén cic thong s6
Pb va Fe trong nudc d€ udc tinh rai ro cao hodc thap.
Chi s6 HI d6ng vai tro la gia tri sang loc d€ xdc dinh
cho viéc tiép xtic v6i Pb va Fe c6 trong nudc dudi dit
6 thé gay ra anh hudng stic khoe cho ngudi dan hay
khéng.

Dua vao két qua tinh todn, chi s6 rti ro ctia Pb déi
v6i 02 nhom déi tugng nghién ctiu tré em va ngudi
trudng thanh déu ghi nhén gid tri cao nhét tai vi tri
khu vyc giéng CO5 véi gia tri HI ctia tré em va ngudi
trudng thanh & mua kho 1an lugt la 3,134; 2,310 va
HIp, miia mua c6 gia tri 1an lugt 1a 0,442 va 0,326 d6i
v6i d6i tugng tré em va ngudi16n. Nhin chung, ngoai
trit HIp, & mua kho tai giéng CO5, cac giéng con lai
déu c6 Hlpy, < 1, tuong ting véi rui ro stic khoe ndm
trong mtic 46 chip nhan dugc.

Chi s6 rui ro ctia Fe d6i véi hai nhom tré em va nguoi
truéng thanh tai khu vyc nghién ctu vao mua kho
1an lugt ghi nhan gid tri cao nhét 1a 3,210 va 2,351 tai
giéng CO5. Vao mua mua, gia tri HIg, cao nhat d6i
v6i ca hai nhom d6i tugng duge ghi nhén tai giéng
CS10 v6i gid trilan lugt a 1,452 va 1,064 cho tré em va
ngudi lén. Ngoai ra, vao mua kho cdc giéng quan tric
CS1, CV VTS, CO5 va CO7 ¢6 HI > 1, diéu nay cho
théy Fe trong nudc dudi dat co rii ro dnh hudng bat
lgi dén stic khde ngudi dan sinh séng trong khu vuc
cac giéng nay. Mit khdc, chi s6 rui ro stic khoe doi véi
tré em va ngudi trudng thanh vao mtia mua ghi nhan
gid tri HI > 1 tai cac giéng CS10 va CO5, diéu nay chi
ra ring ngudn nudc dudi dit tai 02 giéng nay cé kha
ndng dnh hudng xdu dén stic khoe con ngudi dic biét
la d6i véi tré em.

Nhin chung, gia tri HI cta hai thong s6 Pb va Fe tai
héu hét tat ca cac giéng déu bé hon 1, cho thdy rui ro
stic khoe khi st dung nudc duéi dat cho muc dich an
udng tai huyén Con Dao, tinh Ba Ria - Viing Tau &
muc chdp nhén dugc. Riéng mot vai vi tri c6 gid tri
HI > 1 dudc canh béo ri ro stic khoe déi véi tré em
sinh s6ng trong khu vuc cc giéng nay, nhiing rti ro
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nay c6 thé lién quan dén céc bénh do anh hudng cua
ham lugng Pb va Fe trong nuéc nhu cham phat trién
tri ndo, suy gidm thinh luc, suy gidm t6ng hgp huyét
sdc t6, gdp cdc vin dé vé hé tiéu hoa, than, bang quang,
gan.

Duya vao két qua phin vung, nhan thy hién nay mic
do rui ro trong stt dung nudc dudi dat cho muc dich
an udng van nam trong giéi han chép nhin dugc tai
hau hét cac vi tri thudc huyén Con Dao, tinh Ba Ria -
Viing Tau. Riéng céc vi tri CS1, CS10, CV VTS, CO5,
CO7 cén phai quan ly chdt ché hon vé viéc khai thac
sti dung nudc dudi dat cho muc dich an udng, sinh
hoat dac biét 1a d6i véi tré em, cin phai c6 bién phap
xt ly thich hgp trudc khi dua nudc vao st dung cho
an udng nhu stt dung may loc nudc,... Bén canh do,
can gidm sat chit ché cac hoat ddng san xudt giy dnh
hudng dén nudc dudi dét tai cic khu vic nady nhim
bao vé moi truong, khic phuc hién trang 6 nhiém
nudc dudi dit nhu hién nay.

Hién nay, tai Cén Pao van chua cé cac nghién ctu
vé danh gid rui ro stic khoe trong stt dung nudc dudi
dat, do d6 nhom tac gia da budc dau tiép cin va ting
dung phuong phap tinh todn chi s6 rti ro d€ danh gid
rui ro stic khoe trong st dung nudc duéi dét phuc vu
cho muc dich 4n uéng va sinh hoat tai khu viic nghién
cuu.

KET LUAN

No6ng d¢ 6 nhiém va rai ro stic khoe ctia Pb va Fe trong
nudc dudi dat (23 giéng quan tric) 6 huyén Con Do,
tinh Ba Ria - Viing Tau da dugc danh gia trong nghién
ctiu nay. Két qua cho thdy, vao muia kho ¢6 17,39% cac
giéng quan trac c6 néng do Pb vugt quy chudn QCVN
01-1:2018/BYT, 65,22% cac giéng c6 nong do Fe vugt
quy chufin néu trén, néng do Pb va Fe vugt ngudng
trong nudc dudi dat vao miia mua lan lugt chiém 4%
va 69,57% céc giéng quan trac. Chi s6 rui ro HI cta
Pb va Fe vao mua kho d6i vdi tré em 16n hon 1 1an lugt
tai 1 va 4 giéng quan tric (chiém ty 1¢ 4% va 17,39%
cac giéng). Vao muiia mua, c6 8,7% cdac giéng c6 chi
s0 HIp, > 1 d6i vé6i ca hai nhém déi tugng la tré em
va ngudi truéng thanh. Két qua nghién ctiu cung cip
thém thong tin vé hién trang 6 nhiém kim loai Pb va
Fe trong nudc dudi dat ciing nhu cac anh hudng tiém
4n ctia n6 dén stic khoe ngudi dan sinh s6ng tai huyén
Con bao.

DANH MUC TU VIET TAT

ADD -Average Daily Dose: Liéu lugng trung binh
hang ngay

C - Concentration: Ham lugng chét 6 nhiém

IR - Ingestion Rate: Lugng nudc tiéu thu qua dudng
an udng
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Bang 3: Cac thong sé dung dé tinh toan ADD

Thong s6 Ngudn Don vi béi tugng
Tré em Nguoi trudng thanh
IR * L 2 2,4
ED * nam 9,7 50,7
ETs * gid/ngay 0,13 0,13
EF * ngay/ndm 365 365
BW * kg 34 56,2
AT * ngay 3.723 19.309
SA = cm? 6.600 18.000
CF o Vem? 0,001 0,001

Ghi chu: (*) nguon tit nghién ctiu nay; (**) ngudn tii EPA 2004

HIp,, ciia Con Dao vao mia kho HI,, cia Cin Dio vio mia khi
3,%0 150
300 100
2,50 250
.00 200
1.50 1.50
1.00 oo I 1
- I i °--‘° I l I i l Ii
0,00 -.i. - l-.- .00 - . .l-ii.. - ...h .
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Hl,, ciia Con Dao vio mia mura HI,, cia Cin Dio vao mila mua

150 350
300 100
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100 100
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0.50 050
. . | |
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v
— Tré e S Ngedi tnemg thisk — Gidi ban EPA — T e Mg o thanh = Ciicd han EFA

Hinh 6: Chi s6 rui ro (HI) clia théng s6 Pb va Fe tai Con Dao vao mua khé va mua mua.
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EF - Exposure Frequency: Tan suét phoi nhiém

ED - Exposure Duration: Khoang thdi gian phoi
nhiém

BW - Body Weight: Trong lugng co thé

AT - Average Time: T6ong thoi gian “quing doi” cta
déi tugng bi phoi nhiém

SA - Skin Area: Tiét dién da tiép xuc

CF - Conversion Factor: Hé s6 chuyén d6i don vi

ET; - Exposure Time (skin): Thoi gian phoi nhiém qua
da

HQ - Hazard Quotient: Thuong s rui ro

HI - Hazard Index: Chi s6 rti ro

IRIS - Integrated Risk Information System: Co s& dit
liéu thong tin rai ro

RfD - Reference Dose: Li€u tham chiéu

XUNG POT LOI iCH

Nhém tac gia xin cam doan rang khong c6 bt ky xung
dot lgi ich nao trong cong bé bai bao.

PONG GOP CUA CACTACGIA

Nguyén Hai Au tham gia diéu tra phong vin, phan
tich két qua va hoan thién ban thao.

Luu Khanh Linh phan tich két qua tinh todn va viét
ban thao, diéu tra phong van.

T4t Hong Minh Vy tham gia xtt ly s6 liéu va trinh dién
két qua trén GIS, diéu tra phong vén.

Pham Thij Tuyét Nhi tham gia thu thap, t6ng hgp s
liéu, xt Iy s6 liéu, diéu tra phong vén.
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Health risk assessment in using groundwater for drinking and
domestic purposes in the Con Dao District, Ba Ria - Vung Tau
Province

Nguyen Hai Au®, Pham Thi Tuyet Nhi, Tat Hong Minh Vy, Luu Khanh Linh

ABSTRACT
Groundwater is the primary source of supply for Con Dao district, Ba Ria - Vung Tau province for
- many purposes such as drinking, domestic, irrigation, and production. In this study, the Hazard
Use your smartphone to scan this Index (HI) is used to assess health risks in using groundwater for drinking and domestic purposes
QR code and download this article in the Con Dao district. Preliminary assessment selected two main parameters (Pb>* and Fe;oq1)
for the calculation of the Hazard Index (HI) in 13 parameters (pH, COD, TDS, TH, CI=, N-NH4 ™, N-
NO,~, N-NO3~, F~, SO42~, Pb, Zn, Fe) from 23 monitoring wells in the dry season and the wet
season in 2017. The results show that in the dry season, 17,39% of wells have the concentrations of
Pb that exceed the National technical regulation on Domestic Water Quality, 65,22% of wells have
Fe concentrations that exceed this regulation. In the wet season, the concentration of Pb and Fe
exceed the standards account for 4% and 69,57% of the wells, respectively. The HI of Pb and Fe
in the dry season for children is greater than 1 at 1 and 4 monitoring wells, accounts for 4% and
17,39%, respectively. In the wet season, 8,7% of wells have HIlg, > 1 for both children and adults.
The research results provide more information about the current situation of Pb and Fe pollution in
groundwater and its potential effects on the health of people living in Con Dao district.
Key words: HI, groundwater quality, health risk assessment, Con Dao
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