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Tém tit: Nudc ngam tai Thanh phé H6 Chi Minh trong nhimng ndm vira qua bi sut giam nghiém
trong do tinh trang khai thac qua muc. Sy suy giam luong nude ngim kéo theo cac hé luy khac
nhu sut lun dét, 6 nhiém nguon nudc ngam, giam trir lugng su dung...Trong do, & nhiém Asen gly
ra cac anh huong 16n dén nguoi st dung ngudn nudc ngam tai day. Dya trén két qua quan trac
danh gia chét lugng nudc ngam cua Chi cuc Mai truong Thanh phé H) Chi Minh nam 2011, tién
hanh danh gia rai ro sitc khoe dbi voi van dé 6 nhiém Asen trong nude ngam trén ba a6i tuogng 1a
tré em, nguoi truong thanh va ngudi gia. Phuong phap, quy trinh va cac thong sO tiéu chuan dé
tién hanh d4nh gia dya trén cac tai liéu nghién ctru cong b6 ciia cuc moi truong Hoa Ky (EPA).
Két qua danh gia cho thay chi s6 rui ro gdy ung thu cho ba déi tugng trén 1a kha thap, nam trong
ngudng gioi han chip nhan dwoc, va chua gy rai ro déi vai sirc khoe ngudi st dung.

Tir khéa: Nude ngam, danh gia rui ro sirc khoe, cuc moi trudng Hoa Ky, rai ro ung thu.

1. Pit van dé

Nu6c ngdm 1a ngudn cung cip nudc sinh
hoat cha yéu & nhiéu quéc gia va ving dan cu
trén thé gigi. Do vdy, 6 nhiém nudc ngdm co
anh huong rat 1on dén chit lugng méi truong
sdng cua con ngudi. Nhitng nam gan ddy, chat
luong nude song va nudc ngdm & khu vuc
Thanh phé H6 Chi Minh (TPHCM) dang dién
bién theo chiéu huéng x4u, ham lugng mot )
chat 6 nhidm trong ngudn nudc ting cao do
hoat dong sinh hoat va san xuét cia con nguoi
cling nhu anh huéng cia cac loai nudc thai do
thi va cong nghi¢p [1]. Tinh hinh khai thac s
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dung nuéc ngdm tai TP. HS Chi Minh hién nay
da vuot mirc 600.000 m*/ngay, trong khi lugng
nude bo cap dudi 200.000 m*/ngay dan dén tinh
trang muc nudc dudi dat cua cac ting chua
nude ngdy cang bi ha thap. Su giam muc nudc
& cac tang khai thac, cung voi sy phat trién
nhanh cac cong trinh xdy dung trén mat dit,...
d3 gy nén bién dang bé mit dia hinh (lan dat)
x4y ra tai nhiéu noi trong khu vuc TP.HCM [2].

Theo bao céo ciia Cuc Y té Du phong — Bo
Y t& (2008), hién nay tai Viét Nam sé nguoi co
nguy co mac bénh do tiép xuc véi Asen da 1én
t6i 17 triéu nguoi (chiém 21,5% dan sb Viét
Nam). Hién twong nuéc ngdm nhidm Asen di
¢6 tir 1au nhung khong duge diéu tra va khuyén
c4o kip thoi nén ngudi dan van str dung cho in
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ubng hing ngay ma khong y thirc tinh nguy hai
tiém tang dén stc khoe [3]. Cac mau nudc co
dugc tir cac trung tim phan phdi nudc trong
TPHCM va cac giéng ¢ nhimg vung phu cén.
Nhin chung mirc d6 6 nhiém Asen & TPHCM
khong dang ké. Tuy nhién ¢ nhitng khu cong
nghé dét va hoéa chat nhu Tan Binh va Phu
Nhuén, cac khu nong nghiép tap trung nhu Go
Vép, Hoc Mén, X6m Méi, Ong Ta, Binh
Chanh, mirc d6 6 nhidm Mn, sét (Fe) twong dbi
nghiém trong [4]. Quéa trinh cong nghi€p hoa
gia tang, két hop véi viéc moc thém nhiéu cac
nha may, khu cong nghiép 1a nguy co dan dén 6
nhiém Asen trong tuong lai & TPHCM.

O nhidm nudc ngdm gy anh hudng dén sirc
khoe con ngudi, va cac dbi tuong sir dung nude
ngam. Dic biét 6 nhiém Asen 13 nguyén nhan
gdy ra cac bénh day simg, ting sic t6, giam sic
t6, ung thu da. Ngoai ra, Asen khién ngudi sir
dung bi rung toc, t€ tay chan, 16i loan tiéu hoa,
X0 gan, ting huyét ap, huyét tan, thiéu mau, tiéu
duodng, r6i loan vé thai san, ung thu. Do d6 van
dé danh gia 6 nhiém, danh gia rai ro clia nudc
ngam ddi vai strc khoe sinh thai, sirc khoe con
ngudi 1a can thiét dé huéng t6i muyc tiéu phat
trién bén viing trong twong lai.

2. Phwong phap va vit liéu nghién ciru

Theo EPA, quy trinh danh gia ri ro stc
khoe can tién hanh theo 4 bude sau:

Budc 1: Nhan dang mdi nguy hai (Hazard
Identification): Khao sat, danh gia tit ca cac
mdi nguy hai c6 kha ning lam anh hudng, tac
dong x4u dén con ngudi hay hé sinh thai, néu
¢6 thi xem xét nd trong trudong hop nao.

Budc 2: Panh gia lidu tuong tmg (Dose-
Respond Assessment): Khao sat, danh gia mdi
tuwong tac giira phoi nhiém va cac anh hudng.

Budc 3: Panh gia phoi nhiém (Exposure
Assessment): Xem xét, danh gia nhimg hiéu
biét vé muc do tiép xtc véi cac tac nhan tng
Xuat, tn xudt, va thoi diém.

Budc 4: M6 ta rui ro (Risk Characterization):
Xem xét danh gia cach su dung cac thong tin dit
liéu dé dua ra cac két luan vé ty nhién va pham
vi, quy mé cac rui ro tir sy phoi nhiém dén cac
tac nhan tng xuat mdi trudng [5-10].

Bai viét nay trinh bay két qua danh gia phoi
nhidm Arsenic do tiép xtic véi nude ngdm qua
dudng an udng cho 3 nhom dbi twong 1a tré em,
ngudi trudng thanh va ngudi gia. Theo to chirc
bao vé moi truong Hoa Ky (EPA), phan nhom déi
tuong phoi nhidm trén dia vao sé tubi nhu sau:

i) Tré em dudi 3 tudi;

ii) Nguoi 16n khoang 30 tudi; va

iii) Nguoi gia trén 65 tudi.

Pdnh gid liéu va danh gid phoi nhiém

Tinh Téng lidu (Total Dose)

Total dose = (concentration in envir.
medium) * (intake rate)* (absorption factor)

Trong do:

Concentration la néng do duoc do tai diém
mau, co thé c6 cac don vi nhu (ppm) hay parts
per billion (ppb).

Théng sb intake rate duge lay tir viée tinh
thoi gian phoi nhiém (how many years), sb
luong hap thy (for food/ingestion: bao nhiéu
grams/ngay; cho nudc 1a bao nhiéu lit/ngay; cho
khong khi 14 bao nhidu m’ /ngay), va tan xuat 1a
bao nhiéu duration/frequency (bao nhiéu
ngay/nam; bao nhi€u gio/ngay), phu thudc vao
dit liéu dua ra dé danh gia phoi nhidm.

Thong ) absorption dugc mac dinh la =
10% cho cac hop chit hitu co (oral)

= 1% for cac hop chét v co (oral)
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Néu 1a d6i véi viée hit tho thi duge tinh
theo retention factor.

Yéu té luu trit (Retention factor) = 50%
cho sy hit tho

Téng liéu duge trinh bay dudi don vi ug,
hoac mg.

Uéc tinh ADD - average daily dose —
chuyén sang don vi 1a mg per kg cua trong
luong co thé (BW) trén ngay.

a. Véi rii ro ung thw, Ching ta tinh liéu
trung binh ci doi hing ngay hay LADD béng
cach tinh trung binh téng lugng phoi nhiém ca
doi trén mdi nguoi khoang trung binh 1a 70
nam. Tuy nhién, trong nghién ctru nay, chiing ta
chia 13 3 nhom tudi, gom tré em 14 3 tudi, ngudi
truong thanh 1a 30 tudi va nguodi gia trén 65
tudi. Do d6, khi tinh toan s& chia theo 3 nhom
dbi tuong nay dé tinh.

LADD = Téng lidu / (S6 tu6i*365d/y*kgBW)
= mg/kg/d

b. Poi véi riii ro khéng ung thu, Ching ta
wée tinh ADD bang trung binh tng lidu cho do
dai phoi nhiém: Trong trudng hop nghién ciru
nay, tinh s6 ndm phoi nhiém dung bang sb tudi
cta ting nhém.

ADD = Tbéng lidu/(sé nim phoi
nhiém*365d/y*kgBW) = mg/kg/d(or mg/kg-d)

Ghi chu: ca “kg of BW” va “day” déu la
cac mau sb va “tong lidu - total dose” 1a tir s6
cua cac cong thuc trén.

So sanh két qua véi quy chudn
a. Poi véi cde chat gdy ung thw, Chung ta
udc tinh rui ro ca doi
Risk (cdc chdt gdy ung thi) = khd ndng *
liéu heong

Dé wdc tinh rui ro ung thu tir lidu hang ngay
trung binh ca doi v6i chat ung thu nhu sau:

Risk =q * LADD

Trong d6, q 1a yéu té d6 déc rai ro (dn
udng, tiép xac) hay 1a don vi yéu t6 rui ro
(khong khi, nuéc) va co thé truy van dé dang
trén cac ngudn online (vi du nhu. IRIS).

Can ghi nhé rang néu nhu q duoc trinh bay
v6i don vi (mg/kg/d)” cho (an), ching ta nén
chuyén né vé& don vi (ug/l)”, dé tinh toan cho
tiép xtGc phoi nhiém véi nude, don vi la
(ug/m3)” cho tiép xtic khong khi. Tuy nhién,
cac sy chuyén d6i nay chi mang tinh twong dbi
vi cac diéu kién khong thé so sanh dugc hay
anh huong khéng giéng nhau voi cac duong
dan truyén phoi nhiém khac nhau.

Trong thyc té, khong c6 mot “quy chuan”
dbi v6i rai ro. Chung ta chi wdc tinh cac tac
dong ma dugc ludng trude, hay ¢ thé bi ung
thu trong ca doi nguoi va dugce trinh bay dudi
dang la céc truong hop trén 10,000 hay
1,000,000. (or mg/kg-d)

Vit liéu nghién ciru

Do Viét Nam chua c6 cac nghién ctru chinh
thie vé rii ro méi truong, cling nhu vé doc hoc
mdi trudng. Do d0, cac thong sb tidu chuan va
hé s6 phu hop v6i nguoi Viét Nam van chua co.
Trén co so do, tac gia sir dung cac thong sb
chuin dé so sanh va danh gia rui ro strc khoe
dua trén két qua nghién ctru da cong bd cia co
quan moi truong Hoa Ky
(http://www.epa.gov/IRIS/).

Céc sb liéu nghién ctiru duge lay tir s6 liu
b4o cao quan tric chit lugng moi truong cua
Chi cuc méi trudng thanh phé H6 Chi Minh
nam 2011. Pia ban danh gi4 trén toan thanh phd
thong qua 15 diém mau nuée dudi dat. Ban do
vi tri cac diém mau duoc cho theo hinh 1 va
bang 1 sau:
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Hinh 1. Vi tri c4c tram quan tréc nude dudi dat tai TP.HCM [11].
Chi tiét cac dia diém quan tric hang nam chét luong nuwéc ngam theo bang 1 sau.

Bang 1. Cac diém quan tric chat luong nudc ngam hang nam 2011[11]

53

STT Khu vuc Tén Tram Ky hiéu
1 Thu Bic Linh Xuan LX
2 Q.2 Thanh My Loi TML
3 Hée Mon Théi Tam Thon TTT
4 CT bong Thanh CTbT
5 Cu Chi Tan Phu Trung TPT
6 Phti Nhuan Tan Son Nhat TSN
7 Q.12 Tan Chanh Hiép TCH
8 ' bong Hung Thuan DPHT
9 Binh Chanh Binh Hung BH
10 Q.11 Phu Tho PT
11 Go Vip Go Vip GV
12 Téan Binh CV Bau Cat CVBC
13 . R Tan Tao TaT
14 Binh Tan Go Cit GC
15 Q.9 Long Thanh M¥ LT™M

Ghi chii: Céc tram trén duoc thiét 1ap d& quan tric thuong nién.
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Lac héu

Hinh 2. So d6 xuong c4 cho nguyén nhan gay 6 nhiém ngudn nuéc ngam.

3. Két qua nghién ciru
Xdc dinh cdac nguyén nhan

Dé xac dinh nguyén nhan gay 6 nhidm nuéc
ngam tai Tp H6 Chi Minh, tac gia tién hanh thu
thap sb liéu, khao sat thyc té va xay dung biéu
dd xuong ca CED. Dua trén két qua khao sat va
biéu dd co thé thdy duoc cac nguyén nhan giy 6
nhidm, tir d6 c6 thé dua ra cac hudng khic phuc
cu thé.

Tong quan cac nguyén nhan giy 6 nhiem

ngudn nudc ngdm duge xay dung trén biéu do
xuong ca CED trong hinh 2:
Két qua danh gid riii ro

Dua trén két qua khao sat phan tich duoc tai
cac tram thu mau, thong qua xu 1y s6 liéu ta co
cac bang két qua vé hién trang Asen trong thanh
phd HO Chi Minh. Tra bang tir cac bao cdo cua
EPA dé tim cac thong s tinh toan can thiét rdi
dua vao cong thic tinh trong phin mém Excel,
ta duoc cac bang két qua danh gia rui ro giy
ung thu (Bang 2)

Béng 2. Két qua danh gia rai ro gdy ung thu ctia As ddi voi tré em

Panh gia cho Asen
. gz Intake Absorption Risk slope
Dbia diém As BW LADD factor RQ
rate factor q

CTPbT 0.003 0.61 0.1 0.000183 15.3 1.09231E-08 6.7E-12  7.318E-20
LX 0.002 0.61 0.1 0.000122 153 7.28206E-09 6.7E-12  4.879E-20
bHT 0.003 0.61 0.1 0.000183 15.3 1.09231E-08 6.7E-12  7.318E-20
GV 0.008 0.61 0.1 0.000488 15.3 2.91282E-08 6.7E-12  1.952E-19
TSN 0.002 0.61 0.1 0.000122 15.3 7.28206E-09 6.7E-12  4.879E-20
CVBC 0.008 0.61 0.1 0.000488 15.3 2.91282E-08 6.7E-12  1.952E-19
PT 0.008 0.61 0.1 0.000488 15.3 2.91282E-08 6.7E-12  1.952E-19
TaT 0.009 0.61 0.1 0.000549 153 3.27693E-08 6.7E-12  2.196E-19
BH 0.01 0.61 0.1  0.00061 15.3 3.64103E-08 6.7E-12  2.439E-19
TPT 0.004 0.61 0.1 0.000244 153 1.45641E-08 6.7E-12  9.758E-20
TTT 0.006 0.61 0.1 0.000366 15.3 2.18462E-08 6.7E-12  1.464E-19
TCH 0.006 0.61 0.1 0.000366 15.3 2.18462E-08 6.7E-12  1.464E-19
TML 0.006 0.61 0.1 0.000366 15.3 2.18462E-08 6.7E-12  1.464E-19
LTM 0.012 0.61 0.1 0.000732 15.3 4.36924E-08 6.7E-12  2.927E-19

QCVN 0.05
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Bang 3. Két qua danh gi4 rui ro giy ung thu cua As dbi véi nguoi truong thanh

Panh gid cho Asen
gz Intake Absorption Total Risk slope
bia diém As BW LADD factor RQ
rate factor dose q
CTDT 0.003 1.3 0.1  0.00039 71.5 4.98132E-10 6.7E-12  3.337E-21
LX 0.002 1.3 0.1  0.00026 71.5 3.32088E-10 6.7E-12  2.225E-21
DHT 0.003 1.3 0.1  0.00039 71.5 4.98132E-10 6.7E-12  3.337E-21
GV 0.008 1.3 0.1  0.00104 71.5 1.32835E-09 6.7E-12 8.9E-21
TSN 0.002 1.3 0.1  0.00026 71.5 3.32088E-10 6.7E-12  2.225E-21
CVBC 0.008 1.3 0.1 0.00104 71.5 1.32835E-09 6.7E-12 8.9E-21
PT 0.008 1.3 0.1  0.00104 71.5 1.32835E-09 6.7E-12 8.9E-21
TaT 0.009 1.3 0.1 0.00117 715 1.4944E-09 6.7E-12  1.001E-20
BH 0.01 1.3 0.1 0.0013  71.5 1.66044E-09 6.7E-12  1.112E-20
TPT 0.004 1.3 0.1  0.00052 71.5 6.64176E-10 6.7E-12 445E-21
TTT 0.006 1.3 0.1 0.00078 71.5 9.96264E-10 6.7E-12  6.675E-21
TCH 0.006 1.3 0.1 0.00078 71.5 9.96264E-10 6.7E-12  6.675E-21
TML 0.006 1.3 0.1  0.00078 71.5 9.96264E-10 6.7E-12  6.675E-21
LTM 0.012 1.3 0.1 0.00156 71.5 1.99253E-09 6.7E-12  1.335E-20
QCVN 0.05
Béng 4. Két qua danh gi4 rui ro gay ung thu cua As dbi véi nguoi gia
Panh gid cho Asen
gz Intake Absorption Total Risk slope
bia diem As BW LADD factor RQ
rate factor dose q
CTPT 0.003 1.33 0.1 0.000399 70.7 2.37874E-10 6.7E-12  1.594E-21
LX 0.002 1.33 0.1 0.000266 70.7  1.58583E-10 6.7E-12  1.063E-21
bHT 0.003 1.33 0.1 0.000399 70.7 2.37874E-10 6.7E-12  1.594E-21
GV 0.008 1.33 0.1 0.001064 70.7 6.34331E-10 6.7E-12 4.25E-21
TSN 0.002 1.33 0.1 0.000266 70.7  1.58583E-10 6.7E-12  1.063E-21
CVBC 0.008 1.33 0.1 0.001064 70.7 6.34331E-10 6.7E-12 4.25E-21
PT 0.008 1.33 0.1 0.001064 70.7 6.34331E-10 6.7E-12 4.25E-21
TaT 0.009 1.33 0.1 0.001197 70.7  7.13622E-10 6.7E-12  4.781E-21
BH 0.01 1.33 0.1 0.00133 70.7 7.92914E-10 6.7E-12  5.313E-21
TPT 0.004 1.33 0.1 0.000532 70.7 3.17166E-10 6.7E-12  2.125E-21
TTT 0.006 1.33 0.1 0.000798 70.7  4.75748E-10 6.7E-12  3.188E-21
TCH 0.006 1.33 0.1 0.000798 70.7  4.75748E-10 6.7E-12  3.188E-21
TML 0.006 1.33 0.1 0.000798 70.7  4.75748E-10 6.7E-12  3.188E-21
LTM 0.012 1.33 0.1 0.001596 70.7  9.51497E-10 6.7E-12  6.375E-21
QCVN 0.05
So sanh voi quy chudn Sb liéu quan tric ¢ tat ca cac diém déu nim

. . dudi ngudng cho phép ct huén.
Quy chudn 09:2008/BTNMT cia Bo Tai HOTTIEUONE cho phep cua quy chuan

nguyén Mbi truong 13 quy chudn k¥ thuat Quéc Theo EPA, phan chia chi so RQ theo cac
gia vé chét luong nudc ngdm dbi véi Viét Nam. murc theo bang 5 sau:
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Béng 5. Bang phan cip cac ngudng rui ro méc bénh ung thu theo RQ

QCVN
TT (])39,1,12\1(;\(/)[2,31{ Risk Nguy co méc ung thur
(mg/L)
1 <10° Ruiii ro mac bénh ung thu thap, cé thé chap nhan
Rui ro mac bénh ung thu trung binh, c6 thé c6 hoic khong co quyét
2 0.05 10°-10"* dinh giam thiéu rui ro va nhimg quyét dinh nay phai dya trén
nghién cu’u bd sung
3 > 10" Rui ro méic bénh ung thu cao

Nhén xét: Chi s RQ sau tinh toan 1a kha
nho, tit ca cac diém mau dbi v4i nhom tré em,
nguoi truong thanh va nguoi gia déu c6 chi s6
RQ < 10, do d6 ddng nghia v6i Rui ro méc
bénh ung thu thap, co thé chip nhan. Tuy nhién
chi s6 RQ thap nhung van c6 cac nguy co tiém
tang gy anh huong dén sirc khoe con nguoi, va
cac h¢ sinh thai ¢ nhiing mic d§ khac nhau.
Boi vi cac thong sé tinh ngudng 1a dung cho
nguoi My, chu khong phai cho nguoi Viét Nam
¢6 thé trang yéu hon. Ngoai ra, nghién ctru nay
cling chua két hop v6i mot nghién ctru sdu hon
vé cac duong dan truyén chat 6 nhidm, bién ddi
cac chat hoa hoc khi cting tac dong 18n co thé.

6. Két ludn

Dua trén cac két qua RQ cho thiy nudc
ngam trén dia ban toan thanh phd c6 mirc rai ro
dbi véi stc khoe thap. Trong nhitng nim tiép,
can c6 cac nghién ctru sau hon, sé lugng diém
méu nhiéu hon dé danh gia chinh xac hon anh
hudng, rui ro nudc ngam dén moi truong va con
nguoi.

Tac gia khong thé thuc hién thi nghiém truc
tiép ma chi co thé sir dung két qua phan tich
doc hoc trén dong vat giap xac (Daphnia va
Cerio) va xay dung quan hé lidu - dap tng, tir
d6 suy dién liéu tham chiéu cho nguoi qua cac

[1,10]
hé sb khong chic chin. Cac khong chéc chin
nay gay ra cho danh gia rui ro tré nén de dat.
Céc s lidu nay dwoc thu thap tr Cuc mdi
truong Hoa Ky (USEPA). Theo Cuc mo6i trueong
Hoa Ky, cac danh gia dugc udc tinh cho nguoi
M¥, véi thé trang cao hon so v6i ngudi Viét
Nam. Va do d6, liéu luong tdi da ma co thé co
thé chp nhan dugc ciia ngudi Viét Nam ciing
khac voi ngudi My. Tuy nhién, nudc ta chua cé
nhitng nghién ctru su nao vé cac van d& doc
hoc méi trudng, xac dinh cac chi s ngudng cu
thé nén phai tham khao ngudn tai lidu nudc
ngoai. Do dé, rat can c6 cac nghién ciru vé& doc
hoc chuyén sau dé dua ra duogc cac néng do
ngudng cho diéu kién, khi hau va con ngudi
Viét Nam.
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Health Risk Assessment for Arsenic Pollution in Groundwater
at H6 Chi Minh City

Nguyén Hao Quang
Institute of Coastal and offshore engineering, 658 Vé Van Kiét, Dist. 5, Ho Chi Minh City

Abstract: In recent years, groundwater at H6 Chi Minh City is seriously declined due to
overexploitation. Groundwater depletion leads to other consequences such as land subsidence,
groundwater pollution, reduced use of reserves ... In particular, Arsenic pollution causes a great impact
on groundwater users in here. Based on the results of monitoring groundwater quality assessment of
the Department of Environment, Hb Chi Minh City in 2011, conducted a health risk assessment for
arsenic contamination problem in groundwater on three subjects include children, adults and the
oldster. Methods, processes and standard parameters to assess based on the research papers published
by the United States Department of Environment (EPA). Evaluation results show that only some
carcinogenic risk for the three subjects is relatively low, within acceptable thresholds, and no risk to
the health of users.

Keywords: Groundwater, health risk assessment, EPA, carcinogenic risk.



