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BUOC DAU KHAQ SAT MAT DO VI SINH VAT
TRONG NUOC SINH HOAT TAI MOT SO QUAN HUYEN

TREN BIA BAN THANH PHO HA NO

PRELIMINARY OBSERVATION OF MICROBIAL CONTAMINATION IN DRINKING WATER

IN SEVERAL DISTRICSTS OF HANOI CITY

TOMTAT

Chét lrgng nudc va diéu kién vé sinh mi truong kém la nguyén nhan chinh gy ranhiéu bénh
tat, tham chi dan dén tir vong clia con nguoi, déc biét 12 tré em. Theo danh gia clia T6 chirc Y t& Thé
gi6i (WHO), & nhitng nuéc ma phan 16n dan s khong dwgc dam bao cdp nudc an toan, nudc sinh
hoat bi 6 nhiém, dc biét 1 6 nhiém vi sinh vt thi nguy co méc nhigu loai bénh trong do c6 bénh
vé dudng rut la rat I6n. Vi thé, viéc danh gia chét lwong nudc, dac biét 1a vé vi sinh vat la rat can
thiét. Bai bao trinh bay két qua khéo st mat dd Coliforms trong nuéc sinh hoat tai mdt s6 quan
huyén trén dia ban thanh ph6 Ha Noi trong thoi gian 2015 - 2017. Két qua cho théy hau hét cac
mau nuéc may trén dia ban thanh phd Ha Noi chua c6 dau hiéu 6 nhiém vi sinh vat. Tuy nhién, &
nhiém vi sinh vat da duoc quan tréc thdy trong mau nu6c giéng khoan (tai Gia Lam, Tir Liém va
Thirong Tin), voi mat d@ Coliform tong s6 va E.coli virgt qué quy chudn cho phép clia B9 Y t& QCVN
02:2009/BYT, cdt I. Két qua khéo sat cho thay can quan tréc throng xuyén cAc ngudn nudc sinh
hoat, déc biét Ia cac giéng khoan nhé I8 tai cac h gia dinh.

Tl khod: Nuec sinh hoat, coliform tong s6, E.coli, & nhiém vi sinh vat.

ABSTRACT

Poor water quality and enviromental sanitation are the main causes of human desease and
mortality, especially for children. According to the World Health Organization (WHO), in countries where
most population have not been utilized the safe water supply or the polluted water with microbial
pollution, peaple have risked with many kind of diseases including intestinal diseases. Therefore, the
assessment of the water quality, especially on microbial contamination level in drinking water is very
necessary. This paper presents the observation results on coliform density in drinking water in different
districts in Hanoi city during the period from 2015 to 2017. The results show that most of drinking water
samples from tap water in Hanoi are not contaminated by Coliforms. However, microbial contamination
was found for well water (at Gia Lam, Tu Liem and Thuong Tin ) with high total Coliforms and E.coli
densities exceeded the permissible limit of the QCVN 02:2009/BYT, column 1. The results revealed the
need for regular monitoring of drinking water, especially water from household well.

Keywords: Domestic drinking water, total coliforms, E.coli, microbial pollution.
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1. MO DAU

Coliform la chi tiéu quan trong trong
danh gia chat lvgng moi trvdng nuéc.
Do dé phat hién va dinh lvgng nén
Coliforms dwoc coi la nhém vi khuan chi
thi thich hgp dé danh gia méc do o
nhiém vi sinh vat trong nudc.... Nhém
coliform ¢6 mat rong réi trong ty nhién,
x&m nhiém vao co thé nguoi chi yéu
théng qua con duong tiéu thuy thic an,
nudc udng bi 6 nhiém. Mét s6 chiing ¢6
thé gay bénh nhu: tiéu chay, kiét li, viem
duong tiét niéu, viéem gan, viém phé
quan, viém mang phéi... M6t s6 chling
dét bién cé kha nang sinh ngoai ddc t0,
tac dong lén té bao than kinh. Mot s6
Escherichia coli (thwong duoc viét tat 1a
E. coli) co thé gay tiéu chay, réi loan mau
va suy than, tham chi dan dén t&r vong.
Trén thé gi6i (chd yéu tai cac nwéc dang
phét trién), mdi ndm c6 khoang 2,5 triéu
ca tir vong do bénh tiéu chay vi nhiém
E.coli déc (Kosek va cdng s, 2003). Do
dé, nghién ctru veé coliform tdng s0, E.coli
trong méi treong dat va nwdc da duoc
ti€n hanh & nhiéu qudc gia trén thé gidi
(Mendes va cbng s, 2012; Dias va cdng
sw, 2010; Sa va cong su, 2014; Nguyen va
cdng su, 2014...), dac biét & nhirng nuéc
phat trién.

Viéc danh gia hién trang 6 nhiém
coliform cla cac ngudn nwéc sinh hoat
trén dia ban Ha NOi la rat can thiét va
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cling da duoc quan tric trong mot s6 thoi gian trudc day.
Nam 2006, quan trac 6 nhiém coliform da duoc thuc hién va
da phét hién E. Coli trong mau nuwéc sau xi ly tai nha may
Tuong Mai va Phap Van c6é mat dé cao hon mic cho phép
clia tiéu chudn Viét Nam (TCVN 5502:2003) (HAIDEP, 2006); 6
nhiém coliform t8ng s trong nudc cap dwoc phat hién thay
tai khu vuc Phuong Lién va Phuong Liét (Nguyén Phuong
Thao va Nguyén Viét Anh, 2008); mat do coliform téng s6
trong cac mau nuée duoc Idy tai 26 nha may, tram cip nudc
va tai diém trwdc dong hd cla cac gia dinh trén dia ban
thanh ph6 Ha Noi cling da dwoc quan tréc (Dodn Ngoc Hai va
cong su, 2014). Tuy nhién, cac két qua da duoc thuc hién
trong thoi gian tredc nam 2014 va méi mang tinh so bd. Bai
bao nay tap trung danh gia mirc do 6 nhiém Coliform téng
sO va E.Coli trong nwéc sinh hoat (gdbm nudc may va nuwéc
giéng khoan) tai mét sd quéan, huyén thudc dia ban thanh
pho Ha Néi trong giai doan gan day (2015 -2017).
2.D0I TUONG VA PHUONG PHAP NGHIEN CUU
2.1. boi tvgng nghién clru

Thanh phd Ha Noi nam & phia Tay Bac ving déng bang
sdng Hong vai dién tich tw nhién khoang 334.470ha (gom
10 quéan ndi thanh, 19 thi xa, huyén ngoai thanh) véi s6 dan
hon 7 triéu nguoi (mat dé trung binh la 1.979nguoi/km?)
(Céng théng tin dién t& thanh phé Ha Noi, 2018). Hién nay,
nguén nuéc cap cho sinh hoat clia thanh phd Ha No6i chi
yéu tlr hai ngudn la nwéc méat va nwdc ngadm voi tong sé la
21 nha may cap nuéc. Trong s6 dé c6 1 nha may nwéc mat
(nha may nuwéc sbng Pa voi cong sudt 230.000m3/ngay
dém), 20 nha may nuwdéc ngdm véi tong cobng sudt
628.421m%/ngay, dém (chiém 73,2% téng san lvgng nuwdc
cung cap cho thanh ph6) (Quyét dinh s6 499/Qb-TTQ).
2.2. Phuong phap nghién ctu

LAy mau, bao quan: 66 mau nudc duoc thu thap trén
cac dia ban thubc 9 quan va 8 huyén ngoai thanh Ha Ndi,
trong do6 c6 45 mau nwdc may (NM) va 21 mau nudc giéng
khoan (NG) (bang 1). Cac mau nudc dugc ldy ngau nhién tir
vOi nuwéc st dung tai mot s6 ho gia dinh trén dia ban 14
quan-huyén déi voi cac mau nuedc may va tai giéng khoan
clia cac nha dan trén dia ban 7 quan-huyén déi véi cac mau
nuéc giéng khoan trong thoi gian 2014-2017 (bang 1).

Bang 1. Ky hiéu va cac vi tri 14y mau

Cac mau nudc duge bao quan tai ngudn ngay sau khi
ldy mau theo tiéu chuédn Viét Nam TCVN 6663-3:2008 va
dugc phan tich ngay khi chuyén vé phong thi nghiém.

Xac dinh mat do Coliform: Coliforms téng so (TC) va
E.coli dugc xac dinh theo phuong phap dém s6 c6 xac suét
I&n nhat - MPN (most probable number) theo tiéu chuén
Viét Nam TCVN 6187-2: 1996 (Nguyén Thi Bich Ngoc va
cdng sw, 2014). Mbi mau dwoc phan tich Iap lai 3 1an va ldy
két qua trung binh.

3. KET QUA VA THAO LUAN
3.1. Mat do Coliform tong s6 va E.coli trong nwdc may

K&t qua phan tich cho thdy tit ca 45 mau nudc may
duwoc ldy tai 15 khu vuc thudc dia phan Ha N6i (bang 2) déu
c6 mat do Coliforms téng s6 va E.coli trong cac mau nuéc
déu nam trong gi¢i han cho phép theo QCVN 02:2009/BYT
cOt |. Két qua phan tich mat do Coliform téng s6 hoan toan
trung hop voi két qua khado sat clla nhém tac gia Doan
Ngoc Hai tai 26 nha may, tram cdp nuéc trén dia ban thanh
phd Ha Noi: 100% mau nudc ldy tir nha may, tram cap nuoc
& Ha No6i dat quy chuan cho phép vé Coliforms tong so;
trong khi d6, c6 khodng 50% mau nuéc duoc khao sat bi 6
nhiém E.coli (Dodn Ngoc Hai va cong su, 2015). Két qua
danh gia méat do E.coli trong nudc sau x ly tai tram cap
nuwéc Twong Mai va Phap Van cla co quan hop tac quéc té
Nhéat Ban (HAIDEP, 2006) cho thdy chat lvgng cap nuwéc cla
cac nha may nuwéc tai Ha N6i da dwoc ci thién nho cac thiét
bi, cdng nghé tién ti€én va dat hiéu qua cao hon.

Bang 2. K&t qua phan tich mat do Coliform tdng s6 va E.coli trong céc méau
nude may

Coliforms . Coliforms .
t8na's6 E.coli a6 E.coli
Khu vuie g (MPN/ | Khuvyc g (MPN/
(MPN/ 100ml) (MPN/ 100ml)
100ml) 100ml)
Babinh 0 0 Hoai Bic 0 0
BaVi 0 0 Long Bién 0 0
B&c TirLiém 0 0 Mé Linh 0 0
Cu Gidy 0 0 Qudc Oai 0 0
bong Anh 0 0 Tay Ho 0 0
bong ba 0 0 Thanh Tri 0 0
GiaLam 0 0 Thanh Xuén 0 0
Habong 0 0
QCWN QCWN
02:2009/BYT* 50 0 02:2009/BYT* 50 0

Khuvire Kyhiéu | Khuvge | Kyhiéu Khu vure ‘ Ky hiéu

Nudc may Nudc may Nudc may

Babinh | NM1=NM3 | Bongba |NM16+NM18| MéLinh |NM31-NM33

BaVi NM4--NM6 | Gialdm |NM19-NM21| QuécOai |NM34--NM36

BacTirLiém | NM7-+NM9 | HaDong |NM22+NM24| TayHo [NM37--NM39

CauGidy [NM10--NM12| HoaiDic |NM25+NM27| ThanhTri |NM40+-NM42

bong Anh | NM13--NM5 | Long Bién | NM28--NM30 | Thanh Xuan| NM43-+-NM45
Nudc giéng Nudc giéng Nudc giéng

Pong Anh NG1+NG3 fGialam NG7-NG9 QudcOai | NG13+NG15

PingDa NG4-NG6 HoanKiém| NG10+NG12 [ThuongTin | NG16+-NG18

BAc Tir Liém | NG19-+NG21
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*QCVN 02:2009/BYT cgt 1: Quy chuan vé chét lrong nudc sinh hoat cliaBO Y té

3.2. Mat d6 Coliform tdng so va E.coli trong nuwéc giéng
khoan

K&t qua phan tich 21 mau nuéc giéng khoan trén 7
guan huyén tai Ha Noi cho thay mat do Coliform téng s6
trong nwéc giéng khoan (bang 3) dao dong tr 0 dén
2100MPN/100ml (tai Thuong Tin va Tl Liém). Tai Thuong
Tin, gid tri mat do Coliform téng sO trung binh
(1.100MPN/100ml) dat cao nhat. Cac gia tri trung binh vé
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mat do6 Coliform t6ng s6 cao cling dwgc phat hién tai mot
s6 quan-huyén nhu tai Ti Liém (252MPN/100ml) va quan
Gia Ldm (58 MPN/100ml). C4c gia tri nay vuwot mic cho
phép clia quy chuan QCVN 02:2009/BYT C6t .

K&t qua quan trdc 21 mau nuoc giéng khoan trén 7
quan-huyén tai Ha N6i cho thady mat do E.coli dao dong tir 0
dén 1.100 MPN/100ml (tai Thuong Tin). Mat dd E.coli trung
binh tai Thwdng Tin (635 MPN/100ml) cao hon so véi cac
guan huyén khéac, déng thoi vuot xa gidi han cho phép cla
QCVN 02:2009/BYT C6t I. Két qua khao sat budc dau cla
chling t6i cho thay ngudn nuéc giéng khoan tai day c6 dau
hiéu bi nhiém khuén, d&c biét 1a E.coli. Tuy nhién, s6 luong
méau khao sat chua nhiéu (3 mau) nén mé rong tan suét, s6
lvgng mau dé co két luan chinh xac hon vé mirc do 6
nhiém E.coli tai dia ban nay.

Bang 3. K&t qua phan tich mat do Coliform téng s6 va E.coli trong céc méu
nwée giéng khoan

Khu v CO('l'\‘;l‘;rN"/‘iotg;%S" E coli (MPN/100ml)
bdng Anh 0 0
bdng ba 25 0
Gia Lam 58 0
Hoan Kiém 23 0
Qudc Oai 0 0
Thubng Tin 1100 635
Tir Liém 252 0
QCVN 02:2009/BYT* 50 0

*QCVN 02:2009/BYT cgt 1: Quy chuan vé chét lrgng nudc sinh hoat clia BO Y té

Nhu vay, cé thé thdy mat do Coliform téng so va E.coli
trong nuéc giéng khoan tai mot s6 khu vuc thudc Ha Noi cao
hon rét nhiéu so véi mau nudc may. Biéu nay cho thdy tinh
trang 6 nhiém ngudn nudc giéng khoan hién nay & Ha Noi,
dac biét la phia Nam thanh phd, noi c6 dia hinh thap, chiu
anh huwdng clia nwéc bé méat ban. K&t qua nghién ctiu cling
cho thdy 6 nhiém vi sinh trong nudc giéng khoan chii yéu
dién ra & cac khu vuc ven dé, noi ma nwéc thai sinh hoat
dugc do vao hé thong cdng, nwdc mat khdng qua xi ly. Day
c6 thé la mot trong nhitng nguyén nhan cho cac vi sinh vat
¢6 hai trong nuéc thai xam nhap vao ngudn nudc ngam.

O nhiém vi sinh vat trong nudc giéng khoan khéng chi
xdy ra & Ha NOi, ma con xudt hién tai nhiéu dia phwvong
khac & Viét Nam cling nhu mot s6 qudc gia trén thé gidi.
Nudc bi nhiém khuén E.coli s& anh hudng nghiém trong
dén strc khde con ngudi do tiéu thu nwdc 6 nhiém, gay nén
cac bénh tiéu chay, duong rudt va nghiém trong hon cé thé
dan dén bung phat dich bénh tiéu chay trén dién rong.
Diéu nay nhan manh su can thiét phai c6 quan tric va ap
dung cac phuong phap xi ly nuéc 6 nhiém thich hop, treéc
khi dwa vao str dung, dac biét déi véi ngudn nudc giéng
khoan do ngu¢i dan tu khai thac.

O nhiém vi sinh vat trong nuéc cdp va nuéc giéng
khoan cling d& duwoc bao cao trong mot vai nghién clu

trwéc day. Bdo cao clia nhém tac gid Giang Tan Thong
(2015) cho thay cé téi 9/18 cdng trinh cdp nuwéc sinh hoat
tlr ngudn nudc ngam tai Quang Binh bi 6 nhiém E.coli
tvong d6i cao. Nam 2014, tai thanh phd H6 Chi Minh mét
loat tram cdp nuwdc dwdi 1.000m? (vi du tram cép nudc &
Quan 8) da duoc phat hién cé mat doé Coliform téng s cao
gép 10 lan cho phép; sv c6 mat clia vi khuén E. Coli trong
nuéc cap tai mot sd tram cdp nuwéc & quan Binh Tan, Nha
Be, Can Gio... cling dd dugc phat hién (B6 TN&MT, 2016).
Gia tri mat do Coliform téng s6 va E.coli clia nuéc giéng
khoan mét s6 diém tai thanh pho Can Tho cling vuot tiéu
chuan cho phép clia QCVN 02-2009 BYT nhiéu lan, va
khong phu hgp str dung cho muc dich sinh hoat néu khong
dugc x ly (Nguyén Thi Trinh va Thai Kim Yén, 2014; UBND
Thanh ph6 Can Tho, 2016).

O nhiém vi sinh vat cling da dwoc quan tric trong nuoc
giéng khoan trén thé gioi. K&t qua quan trac tai 23 diém
thudc tinh Tamilnadu va Pondicherry, An Do cho thay mat
dé coliform tong s6 trung binh dat 36MPN/100ml (Vahith va
Sirajudeen, 2016). Mat do trung binh Coliform téng s6 va
Ecoli khd cao (lan lwot la 1218MPN/100ml va
380MPN/100ml) cling dugc tim thay trong cac giéng khoan
tai vung Black Forest thuéc Sri Lanka (Rajapakshe va céng su,
2008). K&t qua khao sat 20 mau nuéc 1dy tir 10 giéng khoan
cla lang Cotu Vames (Romani) trong nam 2011 cho thdy
30% mau nudc co gia tri mat do Coliform téng sd vwot gioi
han cho phép cla tiéu chuan clia Rumani (311MPN/100ml)
(Cristina va cdng su, 2014). Mdt nghién ctru khéc cling ghi
nhan mat do trung binh cao clia Coliform tdng s6 va E.coli
trong cac mau nudc giéng tai Isiolo, Kenya (Onyang va cdng
sk, 2018). Mat do trung binh ctia Coliform téng s6 va E.coli
cao cling d& ghi nhan duoc & cac mau nudc sinh hoat Idy tir
Isiolo, Kenya lan luwot la  7x10°MPN/100ml  va
2x10°MPN/100ml (Okullo va cong str, 2017).

Nhu da biét, st dung nuéc 6 nhiém Coliform trong sinh
hoat hang ngay la nguy co gady mac nhiéu loai bénh, anh
huéng tric ti€p dén stic khde con nguoi. Vi vay, can phai cé
quan trac danh gia thuong xuyén chét lwong nuoc sinh
hoat, trong d6 cé chi tiéu vi sinh vat trong nwéc va dac biét
quan tam hon niia téi chat lwvgng cac ngudn nudc giéng
khoan phét sinh tir cac hd déan.

4, KET LUAN

K&t qué quan tric 45 mau nudc may sinh hoat trén céac
dia ban thudc 9 quan va 8 huyén ngoai thanh Ha Noi cho
thdy mat do Coliform téng s6 va E.coli trong tét ca cac mau
nuwéc may tai cac vi tri 18y mau déu nam trong giéi han cho
phép cuia quy chuan Viét Nam QCVN 02:2009 BYT cét |. DO
V@i cac mau nude giéng khoan, két qua quan trac cho thay
mat do Coliform téng s6 dao doéng tr O dén
2.100MPN/100ml (tai TUr Liém) va E.coli cé gia tri dao dong
tlr 0 dén 1.100MPN/100ml (tai Thwong Tin) trong tdng s6 21
mau nuéc giéng khoan trén 7 quan huyén tai Ha Néi. Trong
dé, mat dé Coliform téng sb tai cac huyén Thuong Tin
(2100MPN/100ml), Tt Liém (252MPN/100ml) va tai huyén
Gia Lam (58MPN/100ml), dong thoi, gia tri trung binh mét
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dd E.coli tai huyén Thuong Tin (635MPN/100ml) vuot xa
gi¢i han cho phép clia QCVN 02:2009/BYT cot I. Si* dung
nudc 6 nhiém vi sinh vat khéng qua xi ly sé gay anh hudng
t6i stec khoe nguoi dan. Vi vay, can thiét phai cé quan trac
thuwdng xuyén va co phuong phap xi ly 6 nhiém thich hop,
kip thoi nham dam bao cung cap nudc sach cho ngudi dan.

Céac két qua trong bai bao nay méi chi la két qua khao
sat budc dau. BE danh gia chinh xac hon mic do 6 nhiém vi
sinh vat trong nudc sinh hoat tai thanh phé Ha ndi, can mé
réng quy mo, tan suét l1dy mau va cac diém thu mau. Doi
voi cac giéng khoan do nguoi dan ty khai thac, nghién ciru
nay khuyén céo can c6 cac quan trac thuong xuyén va ap
dung cac bién phap xt ly thich hgp nham dam bao ngudn
nuéc st dung dwgc an toan.
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