BAI BAO KHOA HQC

DPANH GIA HIEN TRANG SU DUNG NUGC VA CHAT LUQNG NUGC
NGAM TREN DIA BAN QUAN 12 - THANH PHO HO CHI MINH

Lé Pirc Anh', Hb Hitu Loc*?, Lwong Quang Tuéng', Tran Thanh®

Tém tit: Chat lirong nguon nuwdc ngam dang ngdy cang suy giam va gdy anh hirong khong nho d‘en
chat lwong sinh hoat va sitcc khoe cua nguoi dan. Pé khdc phuc nha medc da cé nhimg no luc cap
nwoc vé cdc dia phuwong nhung ty ¢ sur dung van khong cao. Pé tai trién khai khao sdt hién trang si
dung nuoc va quan dlem cua ngu’o‘t dan khu viee qudn 12 vé chdt lwong niede ngam hién tai, dong thoi
tién hanh ldy 33 mau nudc ngam dang duoc s dung trai déu trén 1 ! phuong dé ddnh gid tinh hinh
chat lwong mm’c hién tai. Két qua ban ddu cho thdy cé dén 97% $6 nguoi dan van sir dung miede
ngam lam nguon sinh hoat chinh va hau nhw déu khong hogc rat it sir dung nudc thuy cuc mac di
chat lwong nuée ngdm dang cho thay suy gidm nghiem trong, ddc biét la chi tiéu pH ¢ mire thdp dao
dong tir 4,5 - 5,2 mau nuoc khong dat quy chudn cho phép lam cho moi truong nwoc co tinh axit.
Ngoai ra, mirc @6 6 nhiém vi smh & mikc rat cao doi véi Collform va nong do cao nhat dat dén hon

1000 CFU/100 ml vieot hon ra{ nhiéu lan so véi cdc quy chudn cho phép trén toan 11 phuong.
Tiwr khéa: chat lugng nudc ngam, hién trang st dung nude, quan 12 - TP Ho Chi Minh.

1. GIOI THIEU

Thanh phé H6 Chi Minh Ia thanh phé 16n nhat
& Viét Nam v6i déan s theo nién gidm thong ké
2016 khoang 8,441 triu nguoi va dang gia ting
nhanh chdéng do di cu ndi dia va tang truéng tu
nhién. Thanh phd H6 Chi Minh gom c6 24 quan/
huyén va quan 12 1a quan ndi thanh, c6 vi tri nam
& phia Tay Béc ctia Thanh phé HO Chi Minh, ¢6
dién tich 1a 2095 km® mat do dan s6 1a 4,029
nguoi/km2 O tinh hinh hién tai, nhu cau kinh té,
nhu cau viéc lam ngay cang tang va nguoi dan
vung thon qué theo xu thé d6 bo vao thanh phd
Hd Chi Minh sinh song dé c6 co hoi tim viéc 1am
tdt hon, két hop véi viéc quan 12 dang c6 nhing
tién trién vé dan sd (dat hon 526 nghin) nén tinh
hinh dén sinh ctia quan 12 dang gap rat nhiéu khé
khan, tr& ngai va kéo theo sau dé la nhiing tic
dong c6 lién quan dén moi truong.

Céc khu vyc viing ven ¢ thanh phd HO Chi
Minh con s sir dung nudc ngam déu tir 50% trd
Ién va déc biét 1a ¢ khu vuc quan 12, con sb d6
l1én dén 90% (S6 tai nguyén va Moi trudng,

'Khoa céng nghé sinh hoc va méi truong, Truong DH
Nguyén Tdt Thanh

Vién ky thudt cong nghé cao NTT, Truong PH Nguyén
Tdt Thanh

‘?Trung tdm Quan ly nudc va Bién déi khi hdu, Pai hoc
Quéc gia Tp. Ho6 Chi Minh

2013) cho thdy ring ngudn nudc st dung chinh
trong tat ca cac hoat dong cua nguoi dan & quan
12 1a nguon nudc ngam.

Van de ding bdo dong hién gio la vic sur
dung, tiép xic truc tiép ngudn nudc nay vao bén
trong co thé con ngudi cé nguy co giy nén
nhiing hiu qud, anh hudng tuc thoi hodc tich iy
qua thoi gian gy ra nhitng hé luy khon luong.
V01 murc ph(n nhiém nhe thi ¢6 the giy ra mot
s6 bénh ly cap tinh nhung cang vé sau cdc triéu
ching dién ra ngay ~cang nang la mét trong
nhitng nguyén nhan dan dén benh man t1nh hodc
ung thu. Cédc nghién ciru vé nudc ngam ciing
dang dwoc quan tim va trién khai nhu (Nguyén
Vin Nga, 1998) da ddnh gid mic do 6 nhiém
tang nudc ngam ndéng khu vyuc nghia trang Binh
Hung Hoa vé chat lwong nude ngam (Nga et al.,
1998), hay Michael Berg cung cong sy da danh
gid vé 6 nhidm Asen trong khu vuc séng Mé —
Kong, dic biét trong nudc ngdm (Berg et al.,
2007). Qua d6 Nguyén Hao Quang va cong su
cling da c6 nhiing nghién ctu, danh gid rai ro
stc khoe d6i voi van dé 6 nhiém Asen (As)
trong nudc ngam & Thanh phd H6 Chi Minh
(Quang, 2014). Nhung hiu hét cdc nghién ciu
chi tap trung vao ddnh gid chit luong nudc
ngam va dé ra giai phdp cai thién hay 1am sao dé
khai thac hop ly.
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Do d6, @ tai dugc thyc hién voi muc tidu
danh gia chat luong nudc ngam va hién trang st
dung nudc cung quan diém cta nguoi dan vé
chat lugng nuorc ngam hién tal trong khu vuc
Quan 12 — vén 1a khu vuc van con dung nudc
ngam pho bién. Hién tai v6i bdo cdo muc do cap
nudc thay cuc tai khu vuc quén 12 da dugc hoan
chinh nhung qua qud trinh khao sit hi¢n trang
cap nudc thity cuc thi ¢6 97% da duoc cip nudc
thity cuc con lai 3% van chua duoc cip. Thong
qua cic két qua khao sit va thuc trang, dé tai
“Panh Gid Hién Trang St Dung Nudc Va Chét
Luong Nudc Ngﬁm Trén Pia Ban Quéan 12 —
TP.HCM” s& cung cip thong tin hd trg cho cic
giai phap cho viéc trién khai cdc chinh sich dya
trén ¥ kién nguoi dan, tir d6 dé ra phuong hudng
timg budc han ché viée sir dung nudc ngam.

2. PHUONG PHAP THU'C HIEN

2.1. Phwong phap liy, bio quin miu va
phwong phap khao sat

Téng cong 100 phiéu khao sat phan bo déu cho
11 phudng toan quan 12 & hinh 1 bao gdm Thanh
Loc (TL), An Phi Bong (APD), Thanh Xuan
(TX), Thoi An (TA), Hi¢p Thanh (HT), Tan Thdi
Hi¢p (TTH), Péng Hung Thuan (DHT), Tan
Chanh Hiép (TCH), Tan Théi Nhat (TTN), Tan
Hung Thuan (THT), Trung My Tay (TMT).
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Hinh 1. Ban dé ldy mau nuéce giéng phan bo
11 phuong trong qudn 12 — TPHCM

Phiéu ddnh gi4 vé hién trang sir dung nudc va
cic y kién quan diém cia nguoi dan vé chat
lwong nudce dang sir dyng dugce trlén khai bang
phuong phap phong van tryc tiép cung lic V(n
thoi dlem lay mau (thdng 06/2018). Céc mau
nudc giéng dugc 1dy mau theo TCVN 6663-
1:2011 (ISO 5667-1:2006) tai 11 phuong trén
dia ban quan 12 v6i mdi phuong 3 diém mau, vi
day 12 nghién ctru so khoi dé danh gid so bo

thuc trang nén chi ti€u khong gian dugc lua
chon la phuong. Sau d6 trong mdi phuong lay 3
mau dé tinh todn gid tri trung binh, phuong sai
va do léch chudn cua tap miu. Két qua cua
nhing tinh todn nay dugc trinh bay trong h1nh o
hinh 4 (trang 6) va téng cong 1a s6 lugng mau 1a
33 mau nudc giéng cho toan quan. Phuong phap
bdao quan va xu ly mau duoc thuc hién theo
TCVN 6663-3:2008 (ISO 5667-3:2003).

2.2. Phwong phap phan tich

Qua trinh thyc hién phan tich duoc thuc hién
sau thoi diém 1ay mau tai phong thi nghiém Cong
nghé Moi truong thudc Vién ky thuiat Cong nghé
cao NTT — PH Nguyén Tat Thanh. Céc chi tiéu
dugc danh gia bao gém: pH, EC, TDS, d6 man,
duoc do truc tiép tai diém liy méu, cic chi tiéu
khac dugc thuc hién tai phong thi nghiém nhu
amoni (TCVN 5988:1995), Nitrit (SMEWW 4500
NO, B:2012), Nitrat (SMEWW 4500-NOs’
E:2012), Sunphat (SMEWW 4500- SO,”
E:2012), tong sat (TCVN 6177:1996), tong nhom
di dong (SMEWW 3500-Al B:2012), d0 cung
tong (TCVN 6224:1996) va E.Coli — Coliform
(SMEWW 9222).

2.3. Phwong phap xir Iy s6 liéu - danh gia

Cic sb liéu phan tich s& dugc ddnh gid qua
viéc so sdanh vé6i QCVN 09:2015/BTNMT vé
chat lvong nudce ngém; QCVN 01:2009/BYT;
QCVN 02: 2009/BYT vé chat luong nudc in
ubng va sinh hoat. Théng ké va xir 1y duoc thuc
hién trén Excel 2013 va SPSS 20.

3. KET QUA VA BAN LUAN

3.1. Két qua khao sat hién trang sir dung
nuéc trén dia ban quan 12

3.1.1. M6 ta mdu khdo sdt

Théng ké chung vé théng tin ngudi duoc
diéu tra trong mau khao sat 100 phiéu cho thiy
ngudi dan duoc khao sit trong mau phan 16n 1a
nir, chiém ty 18 57%. Voi mau nghién ciu nay,
da s6 1ta tudi duoc khao st nhidu nhit nim ¢ 2
do tudi 1a 18 — 30 (41%) va & do tudi 30 - 50
(40%). Trong d6, nghé nghiép cua d6i tuong
dugc khao sét ciing 1a mot trong nhitng yéu tb
quan trong trong viéc danh gia dugc muc do dan
sinh, dan tri & khu vuc. Pa s tai khu vuc nghién
cuu la nhitng hd dan kinh doanh budn ban (60%)
va lao dong phd thong (35%). Thu nhdp binh
quan cting la mdt trong nhirng ti€u chi danh gid
so bo dugc tinh hinh kinh té cta khu vuc nghién
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clru va tiém ning s& la mot trong nhitng nhan t6
anh huong dén van d¢ sir dung nudc va nhan
thirc. Muc thu nhdp & muc trung binh kha voi ty
trong nhiéu nhit nim & ngudng tir 7 - 15 triéu
VND/thang (47%) va thip nhét 1a mic thu nhap
dudi 3 trifu VND/thang (6%). Phan khic cao
trén 15 triéu/thang ciing chiém hon 25% tong s6
ho khao sat. Bén canh d6, s6 nguoi trong timg ho
gia dinh nim & muc cao nhat 1a tir 3 - 4 nguoi
(chiém 50%) va muc 4 - 5 nguoi (chiém 22%)
cho théy du bdo mirc d¢ ti€u thy nudc clia ngudi
dan khu vuc quén 12 & muc trung binh véi dan
s0/hd khong qué cao. Qua khao sat ciing cho thdy
38% hd duoc khao sat cd cac hinh thirc hoat
dong kinh doanh c6 lién quan dén ngudn nudc,
s6 con lai sit dung nuéc voi muc dich dan sinh.
Nhu véy, qua céc thong tin chung vé dic diém c4
nhéan dugc thu thap trong mau khao st bao gom:
Do tudi, gii tinh, nghé nghiép, thu nhap, sb
nguoi trong gia dinh, kinh doanh li€n quan dén
ngudn nudc 1 khdc nhau trong nhu cau st dung
va quan diém s dung nude. Nén céc ¥ kién vé
quan diém, sy khé khan vé nude sinh hoat c6 thé
duoc thu thap da chidu mét cach khich quan tir
céc dic diém cd nhan khac nhau.

3.1.2. Hién trang su dung nuée va quan diém
vé chat lirong niede ngam hién nay

Qua 100 ph1eu khao sat ¢ hinh 2 thi cdc hd

dan cu ¢ trén dia ban quan 12 hién dang ton tai
2 nguon nuoée dwoc s dung la ngubn nudce
ngam va ngudn nudc may véi 98% s6 ho dan
dugc khao sit di dwoc cung cdp ngudn nudc
mdy, tuy nhién 97% ho khio sit van dang sir
dung nguén nude ngdm song song. Didu niy
cho thay hién trang ngudi dan st dung nudc
ngdm van & muc rat cao. Phan tich trong hién
trang sir dung nudc, cé thé thay duoc chi phi chi
tra cho viéc st dung nudc nhiéu nhit nim &
mirc 50.000 VND (85%) cho thiy muc chi tra
cho viéc sir dung nuéc may ¢ mirc rat thip. Mic
khac, két qua khao sat nhu cau sir dung nudc &
mic 3 (ter 8§ - 24 m /thang) tro 1én chiém ty
trong 83% cho thay duoc rang nhu cau sur dung
nude cho sinh hoat ndm & mure rat cao. Dic biét
1a ¢6 dén 33% s6 ho st dung nudc & muc cao
nhit trong thang do (trén 36 m3/théng). Nhu
vay, c6 thé thﬁy duoc su chénh 1énh gitta muc
sir dung va s tién chi tra (cho nudc cap).

C6 thé thiy quan dlem nhén thirc cia ngudi
dan phén 16n cho rang vé chat lugng nudc ngam
hién tai 12 kh4 tdt cho cdc muc dich st dung, dac
biét 12 3n udng (chiém 63%). Quan diém & hinh
3 cho rang st dung tot cho sinh hoat dén 25%
va chi nén dung cho vé sinh 1a 9%, chi c6 3%
cho rang chat luong nudc ngam hién tai khong
st dung dugc.

ENhG hon 6 m3
ETir6m3 -8 m3
GTir & m3 - 24m3
oTir 24 m3 - 36 m3
OTrén 36 m3

A

OTrén 300000 V

B

Hinh 2. Nhu cau sir dung nwéc va mike chi tra cho lwong nwde mdy sir dung
(A- Udc luong nude sir dung hang thdng; B - Mirc chi tra nudc mdy hang thdng

1%
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B Khang biét
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ohkhing ding dure

oiChiding cho rira va
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Khéng tt cho sl
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BLong Arze cho tht
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B 35%

Hinh 3. Quan diém ciia nguoi dan vé chdt lu”ong niede ngam va kha ning phu thuge
s dung hién tai (A - Muc do kho khan khi khong sw dung nguén nudéc ngam
dé sinh hoat; B - Quan diém vé chat luong nuéc ngam dang sw dung hién tqi)
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Qua gia thuyet dat ra néu khong duoc sir dung
nguén nuéc ngam dé sinh hoat s& gy kho khan
nhur thé nao thi két qua cho thdy dugc rang ngudi
dan s& gap rat nhleu kho khan (77%) khi khong
duoc su dung nguon nudc ngam céc kho khan
dugc tra 101 hau hét theo uu tién 1a (1) vin @& kinh
té gia dinh, (2) nuéc may c6 mui la, (3) sit dung

nudc ngdm nau an ngon hon. Qua dé cho thay
mirc o quan trong ciia ngudén nudc ngim trong
doi song va théi quen s dung nudc ngam cua
nguoi duoc khao sat trén dia ban quan 12.

3.2. Két qua danh gia hién trang chit
lwong nuée ngdm dia ban quén 12

3.2.1. Bdnh gid cdc chi tiéu vé dg phén
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Hinh 4. Két qua ddnh gid mét sé chi tiéu ddc trung nwdc nhiém phén
(A — D6 pH; B — Sunfate; C — Sdt tong; D — Ham liong nhom di dong Al”*)

Két qua ¢ hinh 4 cho thdy pH tai 11 phuong &
khu vyc nghién ciru khong dat (thip hon) quy
chuan ky thuat qudc gia QCVN 09
2015/BTNMT, QCVN 02:2009/BYT va QCVN
01:2009/BYT. Nudc ngﬁm tai khu vuc c6 tinh axit
cao gy anh huong xdu dén sic khoé cta nguoi
dan. Pbi voi chi tiéu Sunphat, so véi QCVN
09:2015/BTNMT thi chi c6 3 phuong vuot
ngudng ndng d6 cho phép 1a phuong Tan Chanh
Hiép, Hi€p Thanh va Thanh Xuin va vugt cao
nhét 13 & phuong Thanh Xuén véi mirc do duoc 1a
gin 600 mg/l. Tuy nhién, khi so sinh nong do
SO,* phan tich dugc véi QCVN vé chit luong
nudc in udng, thi hau nhu tit ca cc phuong déu
vuot ngudng va vuot rat cao, dic biét 1a & phuong
Thanh Xuan vuot cao nhat véi gid tri vuot gan
nhu gap 2,5 1an so véi QCVN 01/2009:BYT.

Ham lugng sat & 11 phuong trén dia ban
quan 12 khi so sanh véi QCVN 09:2015/BTNMT
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hau nhu déu khong vuot ngudng quy dinh cho
phép, nhung khi so sianh véi QCVN
01/2009:BYT thi ham luong sat & tat ca cic
phuong déu vuot ngudng va dang chi y nhat 12
0 phuong An Phi Bong va phuong Thanh Loc,
1a 2 khu vyc c6 nong do sat vuot rat cao, vuot
hon gap 3 1an so voi QCVN 01:2009/BYT. Bén
canh sat téng, nhom di dong (Al3 ™) 1a mot trong
nhitng chi tiéu can thiét dé ddnh gid muc do
nhiém phen. Qua két qua phan tich cho théy
dugc toan khu vuc quan 12 (11 phuong), tat ca
déu c6 ham luong nhom vuot xa quy chuan
nudc an udng cho phep, tham chi ¢ khu vuc cé
ham luong thdp nhat 1a phudng Trung My Tay
da vuot gap 5 lan so voi quy chuan. Ngudn
nudc sinh hoat néu chira nhiéu nhom s& giy nén
nhiing hau qua x4u cho co thé 12 diéu kién thuan
lgi bung 1&€n cic dich bénh vd cung nghiém
trong, tiéu chay, bai liét, giun sin, viém nao,
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dau mat hot, nAm. Tém lai, chat lugng nudc
ngam & toan khu vuc quan 12 dang bi 6 nhiém
phén rat nang, dac biét la ddi véi chi tiéu nhém
(AI’*) va st (Fe™) 1a 2 tiéu chi quan trong trong
viéc ddnh gid nudc 6 nhiém phen déu vuot
ngudng rat cao khi so sinh véi QCVN

01:2009/BYT - quy chuan ky thuat quic gia vé
chét luong nudc an udng, cho thay duoc chat
lugng nudc trén dia ban quan 12 hién khong
thich hop cho muc dich an uéng va sinh hoat.

3.2.2. Két qua ddnh gid cdc chi tiéu chat
lirong nuéc ngam khdc

450 120
400 w0
350 ‘ 5
E3m0 Zoe
g,2 00 =
g5 2 040
Eim T oz
T 050
. rh ‘)‘jljﬁjrlj’—x—lrl_\r—l—\’—l—‘f_l_\l_-_\’—l—‘r—lﬁrl_‘
oo A C | A X
Al THT CHT TcH THT TN TTH  TA APDTHT DHT T‘HK;ULU(IT;L'UE:G TAHRT TR T
Khuvue (phuong QCYIN 092015/ BTHIT e )
= Amoni —_— YN 09:2018/BTMI R - R .
A ACVN 01-2000/BY T 0 0220008y T B E=3Luong Hitrat + nitrit tng hop ~ —— QCYM 01 - GHTD MO3 + HO2
500.00 1600.00
50000 1400.00
oy 3 120000
8 40000 E
o f : } T | & too00
4
o
il 300.00 2 000
£ s g,
> } & 60000
c =
% 100.00 ot I I L % £ 40000
&
c T
3 000 20000
kS APD THT DHT TCH TWT TTH TTH TA HT Tx TL 000
APD THT OHT TCH TWMT TTH TTH TA HT Tx TL
K vire (phuong) Khu vwe (phweng)
B4 cing tong cang 09 201 3BTHMT R )
C QCYM 01 2009B8YT QoY 02 20008YT D 86 chngtong cong =——QCVN 09:2015/8THNIAT QCWHN 01:2008/BYT

Hinh 5. Két qua ddnh gid mét sé chi tiéu khdc vé cfgdrt lwong nudc
(A — Chi tiéu Amoni; B— GHTD nitrate va nitrit; C — B¢ cung tong cong;, D — Tong TDS)
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Hinh 6. Két qua ddnh gid chi tiéu 6 nhiém
Coliform

Két qua & hinh 5 chi ra ham luong amoni &
dia ban quan 12 khoéng vuot so voi quy chuan
nudc sinh hoat va an uéng nhung voi quy chuan
QCVN 09 thi c6 thé thdy dugc hau hét cic chi
tiéu déu vuot ngudng va vuot cao nhit 1a &
phuong Tan Chanh Hiép (gan nhu gap 3 lan).
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Theo ddnh gid quy chuan nudc an udng, ca hai
chi tiéu Nitrit va Nitrat déu c6 kha ning tao
methaemoglobin nén néu cting ton tai thi can
duoc tinh trén ty 1& giéi han ti da va hau hét &
khu vuc quan 12 déu cho két qua chat luong tot
va khong vuot quy chuan cho phép. Vi chi tiéu
do cung tong va ham lugng TDS déu dat quy
chuan cho phép.

Cubi ciing, v6i ddnh gid chi tiéu vi sinh, su
ton tai ctia Coliform va E.coli dugc xem 1 su
nhiém ban vi sinh & hinh 6, nhiém phan trong
ngudn nude st dung. Két qua phan tich cho thiy
khong phét hién sy ton tai cia Ecoli, tuy nhién
ham Iuong Coliform lai rat phd bién & mirc 8/11
phudng nhiém véi ham luong vuot xa quy
chuan cho phép. Trong d6 hai phudng Tan
Chanh Hiép va Pong Hung Thuan c¢é do nhiém
khuan cao nhat.

4. KET LUAN

Két qua khdo st trén 100 ho dan trai déu trén
11 phuong cta quan 12 - thanh phd HO Chi
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Minh cho thiy ngum dan Van dang rat tin tudng
va st dung phd blen nguon nudc ngam mac du
da duoc cung cap nguén nudc cap. Khé khan
trong sy thay d6i nguon nudc sir dung chu yéu 1a
do véan dé kinh té cta nguoi dan va nhan thic vé
chat lugng nuéc ngdm hién tai chua chinh xdc.
Thong qua két qua phan tich cic chi tiéu vé chat
luong nudc ngam va so sanh véi cc quy chuan
vé nudc cua BTNMT (B Tai nguyén va Mbi
truong) va BYT (BO Y te) 6 thé thay duoc hién
trang chat luong nudc ngam & khu vuc quan 12
1a rat xau. Trong d6, dic biét 1a mic d6 nhiém

phén véi hién trang la 11/11 phudng va ham
lugng 6 nhiém vi sinh vat cao 8/11 phuong. Vi
thé nuwéc ngam & khu vuc quan 12 la hoan toan
khong thich hop cho muc dich sir dung an ubng
va sinh hoat. Vay nén, vén dé vé an toan trong st
dung nudc sinh hoat va kha nang anh hudng dén
vé sinh y té cong cong tir hién trang sir dung
nudc ngam dang bi 6 nhiém cao & khu vuc quan
12 dang nam trong tinh trang khan cap va rat can
thiét dé ra nhitng chinh sach pht hop dé han ché
st dung nuéc ngdm hudng dén viéc c6 mot
ngudn nude tot hon.
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Abstract:
ASSESSMENT OF CURRENT SITUATION OF THE WATER USE AND
GROUNDWATER QUALITY IN AREA DISTRICT 12 - HCMC

The quality of underground water is decreasing and affecting the quality of life and health of the
citizen. To overcome, the state has made efforts to provide tap water to the local. However, the rate
of use is still very low. The study aims to survey water use status and opinions of people who live in
district 12 on the current groundwater quality. At the same time, 33 samples of underground water
are taken over 11 wards for quality evaluation. Initial results show that 97% of people still use
groundwater as their main source of subsistence and very only a few people using tap water,
although groundwater quality is showing a severe decline. Particularly low pH values range from
4.5 to 5.2 water samples that do not reach the standards causing the acidic water environment. In
addition, the level of microbial contamination at very high levels for coliform concentrations
reached more than 1000 CFU / 100 ml far exceeds the permissible standards in all 11 wards.
Keywords: groundwater quality, current situation of water use, dictrict 12 - HCM city.
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