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Hién trang VA rai ro ngudn nudce st dung cho
sinh hoat tai huyén Cu Chi Thanh Pho H6 Chi

Minh

e Tran Thi Phi Oanh

Khoa Mdi truong va Tai nguyén — Truong Pai hoc Bach Khoa, PHQG-HCM

e Nguyén Viét Ky
e Tran Quoc Diing
e Ho Chi Thong

Khoa K§ thut Dia chit va Ddu khi — Trudng Pai hoc Bach Khoa, PHQG-HCM
(Bai nhdn ngay 10 thang 8 nam 2015; hoan chinh sua chita ngay 15 thang 10 nam 2015)

TOM TAT

Nghién ciru nay di vao khao sat hién trang,
riii ro ciia nguon nude dwdi dat tang Pleistocen
phuc vu sinh hoat cho cdc hé dan trén dia ban
huyén Cii Chi — Tp.Hé Chi Minh trong thoi gian
tr 1 dén 30 thing 3 nam 2015. Viéc ldy mdu
duoc chia lam hai nhém chinh: tir cdc hé dan sw
dung triee tiép nguon mede va tir cde tram cap
nude tdp trung do SAWACO quan ly. Két qua
khdo sdt cho thdy:

Vé chat lwong nguon mede: hau hét cé ham
lwong sdt va pH phé bién ¢ mirc thip triv xd
Binh My ¢6 ham lwong sdt rat cao trén 10mg/l.
Cdc chi tiéu khdc déu dat tiéu chudn, riéng tiéu

Tir khod: 6 nhiém nudc dudi dat, nuée sinh hoat,

rui ro.

1. GIOI THIEU

Huyén Cua Chi la huyén ving ven cua
Thanh phé H5 Chi Minh, cé toc do phét trién
kinh té - x& hoi kha cao trong nhimg nam gan
day. Tuy nhién, cho dén nay huyén chua co hé
thdng cung cap nudc sach, hé théng thoat nuéc
thai sinh hoat va san xuat rong khip dia ban, do

chudn NHy* va NO3™ viegt chudn cho phép tai xa
Pham Van Cgi va Thai My.

Vé chat hrong mide sau xir Iy: 100% déu
dat quy chuian QCVN02:2009/BYT vé chait
lwong nudc sinh hoat.

Vé ddanh gid riii ro, nghién ciru di vao déanh
gid rii ro nguon mede theo DRACTIC va ddnh
gid riii ro sitc khée déi véi cdc chdt c6 khd nding
gdy ung thw (As) va cdc chat khéng c6 khd nang
gdy ung thw (Mn, Hg, C/%*, CN). Két qua cho
thdy mdc di rii ro dwoc danh gid la rdt it nhung
van can phdi ¢é bién phdp quan 1y va kiém sodt
dé dat dwoc cdp mede an toan va bén viing.

tang Pleistoncen trung-thwong, riii ro, ddnh gid

d6 da phan déan cu sir dung chi yéu 1a nuée dudi
dat & ting néng, nhiéu ho dan dung nudce nay dé
an, ubng va sinh hoat ma khéng qua bat ki hé
thdng xur Iy ndo, tir d6 nguy co nguoi dan sir
dung ngudn nuéc bi nhiém ban 13 rat cao.
Nghién cuau nay khao sat hién trang va danh gia
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rii ro ngudén nudc dudi dat ting Pleistocen
trung-thuong tai cac giéng khoan dang sir dung
chu yéu phuc vu sinh hoat trén dia ban Huyén
Cu Chi. Bai viét nay g6p phan nang cao chat
luong ngudn nude, tr d6 d& xuat bién phap
nhdm nang cao chét lugng ngudn nude, dam bao
an toan cho stc khoe, nang cao chat luong doi
séng nguoi dan.
2. CO SO DU LIEU VA PHUONG PHAP
PHAN TICH
2.1. Co sé dir lidu

Bai viét duoc dua trén 2 nguén dir liéu:

1) Két qua phan tich 157 mau nudc phuc
vu cho sinh hoat trén dia ban 11 xa, tap trung
khai thac trong ting Pleistocen trung - thuong
(qp??®) voi Iuu lwong dudi 20 m®/ngay.dém.

2) Két qua phan tich 7 mau nudc sau xu ly

cua 7 tram cap nude do Xi nghiép cap nudc sinh
hoat néng thén thanh phd quan 1y.

Tat ca cac mau déu duoc ldy theo quy trinh
k¥ thuat ldy mau va bao quan mau phu hop véi
Tiéu chuan Viét nam TCVN 6663-11:2011, thoi
gian liy mau tir ngay 1 — 30/3/2015.

2.2. Chi tiéu va phwong phap phan tich

Cac chi tiéu phan tich: pH, d6 mau, d6 duc,
chi sb Permanganat, Ammoniac, Asen téng, sit
tong, E.Coli va tong Coliform.

Céc cdng tac ldy mau, thi nghiém va phan
tich dugc thuc hién theo phwong phap dugc
hudng dua trén tai liéu Standard Methods for the
examination of water and waste water 22th
ALPHA, 2012 va Tiéu chuin Viét Nam hién
hanh. Cong tac thi nghiém, phéan tich dugc thuc
hién tai Phong thi nghiém Khoa méi truong va
Tai Nguyén - Dai hoc Bach Khoa Tp.HCM.

Bang.1. Cac phuong phép phén tich cac chi tiéu.

Stt Chi tiéu Pon vi Phuong phap phén tich | Thiét bi phantich | P chinh xac
1 | pH - TCVN 6492:1999 Metter pH +0.01
2 | Pomau TCU ISO 7887 - 1985 Hach DR 5000 +0.01
3 | Poduc NTU (1SO 7027 - 1990 Hach DR 5000 +0.01
4 | Chisd mg/l | 1SO 8467:1993 (E) Chuin do +0.01

Permanganat
5 | Ammonia mg/| SMEWW 4500 — NHz* C | May Hach DR 5000 +0.01
6 | Asen tong mg/I SMEWW 3500 - As B ICP — MS/MS +0.01
7 | Téng st mg/l SMEWW 6332 - 1988 May Hach DR 5000 +0.01
8 | E.coli VK/100ml | SMEWW 9222 Loc mang +0.01
9 Eirlﬁorm VK/100ml | SMEWW 9222 Loc mang +0.01
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2.3. Phuwong phap danh gia
2.3.1. Panh gia d9 nhay cam nhiém ban
nuée dwéi dat
Phuong phap sir dung dé danh gia do nhay

cam nhidm ban nudc dudi dat théng thuong l1a
sir dung hé théng DRASTIC gdm 7 yéu té dic
trung cho ngudn nuéc 1a : d6 sAu muc nuée
dudi dat tinh tir mat dat (D), lwong bd cap hang
ndm cho nudc dudi dat (R), thanh phan dit da
tang chira nudc (A), thanh phan 16p dat phu (S),
d6 dbc dia hinh (T), anh huong cua doi théng
khi (1) va tinh thim cua ting chta nuéc (C).
Kha nang nhiém ban ciia nudc dudi dat [1] nhu
sau:

KNNB=5D+4R+3A+2S+ 1T +51+3C

2.3.2. Panh gia 6 nhiém ngudn nuéce sir dung

Quy chuan duoc sir dung la Quy chuan ky
thuat quéc gia vé chat luong nudc sinh hoat
QCVN 02:2009/BYT do B¢ Y té ban hanh [2].
2.3.2. Panh gia rii ro sirc khée

Rui ro sicc khoe dugc danh gia thong qua
c4c mbi nguy hai tiém tang anh huong dén suc
khoe khi con nguoi phoi nhidm véi cac hda chat

doc hai. Rui ro vé stc khoe thuong duoge danh
gid qua c4c tuyén phoi nhidm ddi vé6i cac chat
gy ung thu (asen) va cac chit khong giy ung
thu trong ngudn nude (Mn, Hg, Cr*S, CN").

Cong thac rat gon trong trueong hop tinh
toan rui ro ung thu trong méi trudng nudc théng
qua duong tiéu héa RISHuaer , Xét trung binh
trong 60 nam nhu sau [3]:

RISH,,, = SF,xC, x0,0149

water

trong d6: SFo: nhan té di qua duong miéng
(I/mg/kg-ngay); Cw: ndng d6 hda chét trong
nudc (mg/l).

Cong thac rat gon trong trwong hop tinh
todn rai ro khong ung thu trong moéi trudng
nude thong qua duong tiéu hoa HAZARDwater ,
xét trung binh trong 60 ndm nhu sau [3]:

1
HAZARD,,,, =——xC,, x0,0639
RfD

0

trong d6: RfDp: Liéu luong tham chiéu doi
v6i duong tiéu héa (mg/kg-ngay); Cw: nong do
héa chat trong nudc (mgl/l).

Rui ro sttic khoe duge danh gia nhu sau:

Bang 2. Cach danh gia rui ro strc khoe
) RISHwater | 106 < RISHwater RISHwater HAZARDwater | HAZARDwater
Chi so
> 10 <10* <10° <1 >1
Rii ro mic 0 thip
A

bénh ung thu . . . .

; . . kho ang ké Ru ha Rui ro kho

banh gia | cao, khong | Rui ro trung binh * ons ?ang ;e uIArO chap ;ul rOA ong

N p thé chap nhan duoc chap nhan duogc
thé chap R

A nhan duoc
nhan duoc

* Rui ro ¢6 thé ¢6 hodc khong c6 nhiing quyét dinh giam thiéu rui ro va nhiing quyét dinh nay phai

dwa trén nhitng nghién ciru bd sung.
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3. KET QUA VA THAO LUAN
3.1. Hién trang sir dung nwéc
3.1.1. Ngudn nuéc

Huyén Cu Chi c6 dién tich I6n thi 2 trong
tong sb cac quan, huyén cua thanh phd H5 Chi
Minh gom 20 x& va 1 thi tran vai tong dan s 1a

383.981 nguoi (theo sb liéu théng ké nam 2013).

Tuy nhién, hé thong cip nuéc & ddy chua phat
trién bang cac quan, huyén khac / Nguon: Xi
nghiép cap niede sinh hoat néng thén Tp.HCM],
mét phan c6 thé 1a do mat d6 dan sé caa huyén
kha thua tht, mot phan c6 thé 1a chit luong
nuéc dudi dit & day kha tot va thoi quen sir
dung ngudn nudc ndy tir trudc toi nay caa ngudi
dan trén dia ban. Toan huyén Cu Chi c6 2 loai
hinh cip nudc sinh hoat bao gdm ngudn nudéc
Cap tir 7 tram cip nudc quy md vira va nho do
Xi nghiép cap nuc sinh hoat nong thén quan ly,
cung cip cho 2,29% s dan va con lai la cac
nguon nho 1é nhu giéng khoan, nudc mua do
ngudi dan tu khai thac véi 97,91% sé dan.
3.1.2. Cong nghé xir ly

Ngoai trir 7 tram cip nudc do Xi nghiép
cAp nuée sinh hoat néng thén quan Iy co hé
théng xtr 1y hoan chinh, hau hét 157 ho duogc
khao sat déu khéng xur Iy nudc trudc khi su
dung, nudc dudi dat dwoc bom truc tiép tir cac
giéng khoan 1én va sir dung. Tuy nhién, cac tram
nay &p dung cdng nghé truyén théng, chi yéu
quan tdm dén khir sit va khir vi sinh, chwa quan
tam nhiéu dén cac chi tiéu khac nén néu ngudn
nude dau vao co bién dong 16n vé chit luong thi
chat Iugng nudc sau xir 1y s& khong on dinh.
Bén canh d6 céc tram sau khi di vao hoat dong it
quan tim dén cac van dé nhu: duy tu, bao dudng
van hanh cong trinh sau dau tw, viéc quan ly
diéu hanh con gdp phai nhiéu van d&, chinh vi
vy cong trinh xubng cdp anh hudéng dén chit
lugng nude sau xu 1y.

3.1.3. Chit lwong nwéc siv dung truc tiép
cho sinh hoat

Tat ca 157 mau déu khong phat hién nhiém
vi sinh (E.Coli, Téng Coliforms) va Asen. Phan
Ién cac mau déu khdng ¢6 mui vi la. Po duc, d6
mau pho bién & mirc dudi chuan cho phép. Tat
ca cac mau déu c6 ham lugng KMnO, dudi
chuan cho phép. Hau hét cac miu déu cd ham
luong NH,* thap hon tiéu chuan cho phép rat
nhiéu 1an, tuy nhién nhiing miu gan cac khu
nghia trang, cic hd nudi heo, cac hao quan su...
thi ¢6 ham lugng khéa cao. Nhin chung d6 pH va
ham lwong sat phd bién & muc théap, riéng co
mot s6 xa ham luong sit kha cao (Binh My) thi
d6 pH lai phé bién & muc trung binh.

3.2. Panh gia d9 nhay cam nhiém ban nwéc
dudéi dat

Két qua danh gia d6 nhay cam nhidm bin
nude dudi dat tai cac xa va cac tram cép nudc
duoc cho theo bang dudi day.

Nhu viy, ngoai nhitng giéng dan tu khoan
¢6 kha nang nhiém ban trung binh, con lai cac
giéng khoan cua Xi nghiép cip nuéc sinh hoat
ndng thén rt it c6 kha niang nhiém ban hoc chi
1a c6 kha nang nhiém ban kém (Hinh 1). Ngoai
ra, cic nghién ctu gan ddy trén dia ban
Tp.HCM cho thay trir lwong va chat luong
ngudén nudc ngam dang dan suy giam do su
nhiém ban cua nuwdc mat va qué trinh khai thac
khéng hop ly. Cu thé nhiéu ho dan dat vi tri
khoan nuéc giéng gan ting ham vé sinh, gan
kénh rach 6 nhiém d& lam cho chit ban xam
nhap vao ngudn nudc ngam dé dang, dic biét
d6i voi nude ngam tang nong.

Chinh vi vdy, mic du ngudn nuéc ngam
dang duoc khai thac tai cac tram dugce danh gia
Ia rat it c6 kha ning nhiém ban nhung ciing can
phai c6 bién phép kiém soat, theo ddi chat ché
chat lwong nuwdc ngam cua khu vuc nhim ngin
ngtra sy nhidm ban.
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Bing 3. Thong ké gia tri tap trung cua cac chi tiéu tai cac xa khao sat

. . Téng
= So D) duc DP{ mau . Chi so . . 2, %
STT Xa miu (NCU) (Tcu) Ammonia Permanganat pH E. Coli CoIlZorm Sat tong
Tan
1 | 20 1-3 0-5 |004-05| 02-10 |[545-559| 0 0 0,03-0,39
Thoéng Hoi
P L R R 0-3 [015-045| 04-11 |451-511| O 0 | 007-314
Trung
3 :’"I‘ A0 0-2 0-2 |002-03| 045-12 | 46-51 | 0 0 0,04 -1,64
o]
4 [Phaboa | o, 1-3 0-5 |002-06| 01-12 [447-485 0 0 0,05-0,61
Dong
Phudc
5 17 0-1 0-1 [002-01| 005-12 |[4,7-501| 0 0 0,06 -0,53
Vinh An
6 |TrungAn | 10 0-2 0-5 [005-026| 05-20 47-48 0 0 0,13-0,67
7 12; Thanh| 9 0-1 1-5 |001-01| 01-06 |47-501| 0 0 0,27-0,63
g [TanThanhl 0-3 2-7 |002-02| 01-05 [445-491| 0 0 | 012-064
Dong
9 |BinhMy | 10 0-5 1-7 0,01-2 01-15 57-63 0 0 07-684
10 |AnPhi 10 0-1 2-5 | 002-03| 01-056 | 44-455 0 0 0,190,63
11 E';‘I‘m Van| g 0-2 4-9 |001-02| 01-06 |45-465| 0 0 019063
QCWN
02:2000/BYT 5 15 3 4 60-85 30 0 0,19-0,46
Bang 4. Bang danh gié chi sé6 DRASTIC
STT X3/ Tram S6 miu | DRASTIC PANH GIA
1 X& Tan Thong Hoi 20 146 Kha ning nhiém ban trung binh
2 X& Tan Pha Trung 20 151 Kha ning nhiém ban trung binh
3 | X&Tan An Hoi 10 156 Kha ning nhiém ban trung binh
4 | Xa Pht Hoa DBong 20 146 Kha ning nhiém ban trung binh
5 | Xa Phudc Vinh An 17 151 Kha ning nhiém ban trung binh
6 | X&Trung An 10 146 Kha ning nhiém ban trung binh
7 X& Tan Thanh Tay 10 151 Kha ning nhiém ban trung binh
8 | X& Tan Thanh DBong 20 146 Kha ning nhiém ban trung binh
9 | XaBinh My 10 151 Kha ning nhiém ban trung binh
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10 | X& AnPhi 10 115 Rat it c6 kha nang nhiém ban
11 | X& Pham Van Coi 10 151 Kha ning nhiém ban trung binh
12 | TCN An Nhon Tay 1 102 Rat it c6 kha nang nhiém ban
13 | TCN Binh My 1 79 Rat it c6 kha nang nhiém ban
14 | TCN Pham Vin Cdi 1 115 Rét it ¢6 kha ning nhidm bin
15 | TCN Phuéce Thanh 1 121 Kha ning nhiém bén kém
16 | TCN Thai My 1 129 Kha ning nhiém ban kém
17 | TCN Trung An 1 94 Rat it c6 kha nang nhiém ban
18 | TCN Trung Lap Ha 1 102 Rét it ¢6 kha ning nhidm bin
Bang 5. Bang danh gia rai ro gay ung thu do nuéc bi nhiém Asen cua
nudc sau xu 1y tai cac tram cap nude
STT TRAM SFoss RISHwaTER MUC PO RUI RO
(I/mg/kg-ngay)
1 TCN An Nhon Tay 1,75 0 Rui ro thip
2 TCN Binh My 1,75 0,782x10* Rui ro trung binh
3 TCN Pham Van Coi 1,75 0 Rui ro thap
4 TCN Phuéc Thanh 1,75 0 Rui ro thap
5 TCN Thai My 1,75 0 Rui ro thip
6 TCN Trung An 1,75 0,782x10* Rui ro trung binh
7 TCN Trung Lap Ha 1,75 0 Rui ro thap

3.3 Panh gia riii ro strc khoe

Rui ro suc khoe sé dugc danh gia dua trén
s6 liu v& ham luong cac kim loai trong nudc
cip cho sinh hoat tai cic tram cép nuéc do Xi
nghiép cdp nudc sinh hoat néng thon -
SAWACO quan ly. Do cong nghé xir ly nuéc
tai cAc tram nay kha don gian, chi quan tim dén
xir 1y 6 pH va ham luong sit nén ngudn nudc
nay van co thé tiém an nhiing rui ro déi véi sic
khoe nguoi sir dung. Vai gisi han vé quy md,
bai bao nay tip trung nghién ctu cac rai ro gap
phai khi phoi nhiém qua con duong tiéu hoa.

3.3.1 Kha ning giy ung thw trong ngudn
nudéc st dung

Dua trén két qua phan tich chit luong nuée
va két qua tinh to&n rii ro ung thu cho thay chat
luvong nudc do cac tram An Nhon Tay, Pham
Vién Coi, Phude Thanh, Thai My va Trung Lap
Ha cung cap luén dam bao chat lwong, khéng c6
kha nang gay ung thu, anh hudng dén stc khoe
cua nguoi tiéu dung. Riéng hai tram Binh My va
Trung An thi nguy co gy ung thu & mac trung
binh.
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7

Bang 7. Rui ro khong ung thu trong moéi treong
nudc thong qua duong ti€u hoa ciia nudce sau xur
1y tai cac tram cap nudc

Hinh 1. So d6 kha nang nhidm ban nudc dudi dat
tang Pliestocen trung- thuong huyén Cu Chi phan
viing theo chi s6 DRASTIC

3.4.2 Kha ning khéng giy ung thuw trong
nguodn nudéc sir dung
Bang 6. Bang lidu luong tham chiéu ddi véi
duong tiéu hoa ddi véi cac chat ciia nude sau xir
Iy tai cac tram cap nudc

RfDo (mg/kg-day)

STT | TRAM
Mn Hg Cr* | CN

1| An Nhon 05 | 00003 | 1 | 002
Tay

2 Binh My 0,005 | 0,0003 1 0,02

g | PhamVan 005 | 00003 | 1 | 002
Coi
Phudc
2
N [ 0005 | 00003 | 1 | 00

5 Thai My 0,005 | 0,0003 1 0,02

6 Trung An | 0,005 | 0,0003 1 0,02

T La 1 2
H;ung ap 0,005 0,0003 0,0

HAZARDWater
TT TRAM
Mn Hg Cr®* | CN-
1 An Nhon Tay 0 3,834 0 0
2 Binh My 0,8741 | 3,7062 0 0
g | Pham Van 0 |30033]| o0 0
Coi
4 Phudc Thanh 0,0460 | 5,4741 0 0
5 Théai My 4,4627 | 3,7275 0 0
6 Trung An 0 4,3239 0 0
7 Trung L4pHa | 0,7668 | 3,1098 0 0

Qua két qua tinh toan cho thay rai ro c6 thé
gay anh hudéng dén suc khoe con ngudi do cac
tac nhan Cr*®, CN° hau nhu I khong cé. Tuy
nhién, két qua tinh toan dbi voi tac nhan Mn &
tram Thai My va Hg tai tat ca cac tram cho thay
rai ro khong chap nhan dwoc do dé can phai
nghién ctru cac bién phap giam thiéu va ngin
ngura thich hop.

4. KET LUAN

Két qua bai béo cho thiy trén dia ban
huyén Cua Chi c6 hon 90% dan cu st dung nudc
dué6i dit phuc vu nhu cau sinh hoat hing ngay
va ngay mot nhiéu hon nhiing 16 khoan tu phat,
song song do6 1a sy phét trién nhanh chong cua
kinh té - x& hoi dang gy ap luc 16n 1én chat
luong nuéc dudi dat va sic khoe nguoi dan.
Nhin chung, chat lwong nudc dudi dat ting
Pleistocen trung — thuong hién van kha tét, tuy
nhién d4 c6 nhitng dau hiéu méi cho thay dang
¢6 su nhidm bén tai nhiéu noi trén dia ban huyén.
Céc tram cép nudc ciia Xi nghiép cap nudc sinh
hoat nong thén chi dap img dwoc mot phan nho
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nhu cau nudc sinh hoat va an udng cho ngudi
dan khu vire, hé thong hién tai vin dap ung cac
qui dinh B6 Y té vé chit lwong nudc cip, nhung
chi dat dugc chét Iuong tdi thiéu cho cudc séng
va ngoai ra cac qui dinh cia Bo y té hién nay
van con qué thap so véi cac qui dinh caa WHO,
US — EPA. Vi vdy, trong twong lai can c6 cac
bién phép doi méi cong nghé nham nang cao
hon nita chat lwong nudc cung cip gop phan vao
viéc nang cao chat luong sdng cua ngudi dan.
Vé rui ro, mic di ngudn nudc ngam dang duoc
khai thac tai cac tram duoc danh gia 1a rat it
c6 kha ning nhiém ban nhung ciing can phai
c6 bién phap kiém soat, theo doi chat ch& chat

lwong nude ngam cia khu vic nham ngin ngira
su nhiém ban. Mt khac, vai viéc ap dung cong
nghé xu ly nudc hién hanh tai cac tram cip nuéc
van c6 thé xay ra nhiing van d& vé stic khoe cho
ngudi sir dung nguon nudc ndy trong thoi gian
dai. Vi vay, can c6 su d6i méi cong nghé xu ly
dé nang cao chit luong nudc cap cho ngudi dan.
Loi cdm on: NhOm tac gia chdn thanh cam
on Truwong Pai hoc Bich Khoa — PH Quéc Gia
Tp. HCM d& hé tro kinh phi thuc hién dé tai 0
nhiém As trong mede dudi dat tang Pleistocen
khu viee thanh pho Ho Chi Mink — nguyén nhan
Va giai phdap” ma sé dé rai: T-MTTN - 2015-64.

Current status and risks of underground
water for house holds in Cu Chi District -

Ho Chi Minh City

Tran Thi Phi Oanh'
Tran Quoc Dung ?
Do Quoc Cuong ?
Ho Chi Thong 2

Faculty of Environment and Resources, Ho Chi Minh city University of Technology, VNU-HCM
2Faculty of Geology and Petroleum Engineering, Ho Chi Minh city University of Technology,

VNU-HCM

ABSTRACT

This study was conducted to survey the
current status, the risks of groundwater
resources for house holds in Pleistocene
aquifers to serve the households in the Cu Chi
district - Ho Chi Minh City during the period
from March 1st— 30th 2015.

The sample were divided into two main
groups: from individual well for households
which are used directly and from industrial
pumping well by SAWACO.

Survey results showed that:

- Quality of water: There are popularly low
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iron content and pH in the survey area; however,
Binh My Commune has very high iron content,
above 10 mg / I|. Other indicators are in
accordance with standards except Pham Van
Coi and Thai My Commune with very high NOs*
NH4*, beyond permitted standards.

- The treated water quality: 100% samples

meet the QCVNO2 standards: 2009 / BYT about
water quality.

Regarding risk assessment, this research is
used to evaluate the water resource risks by
DRASTIC and the health risks by substances,
capable of causing cancer (As), incapable of
causing cancer (Mn, Hg, Cré*, CN").

These results showed that although the
risks are considered very low, the measures still
need taking to manage, control and to achieve a
safe, sustainable water supply.
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