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Tém tit: Panh gia va quan 1y rii ro trong hé thong cap nudc sinh hoat 1a budc quan trong
trong viéc thiét 1ap ké hoach quan ly an toan cap nudc. Vén dé riii ro vi sinh trong nudc cap
sinh hoat dic biét dugc quan tim dé phong ‘ngura bénh tat. Nghién ctru da sir dung phuong
phap thuc nghiém bang cach thu thap va kiém tra mau nudc cap sinh hoat, va dong thoi sir
dung phuong phap ban dinh luong dé danh gia cap do rui ro d6i véi cac mdi nguy lién quan
qua trinh cap nudce sinh hoat ving ven d6 thi Pleiku, tinh Gia Lai, thugc ving Tay Nguyén
cia Viét Nam. Két qua kiém tra mau nudc trong phong thi nghiém dé cho thay rang chat
luong nudc cap sinh hoat tai cac xa ving ven khé tot va pht hop véi viée str dung cap nudc.
Tuy nhién, mau nudc tai vi tri G1-01 (Lang Nhao 1, xa [a Kénh) c6 ham lugng coliform
vuot qua quy chudn nude sinh hoat QCVN 01-1:2018/BYT (> 3 CFU/100mL). Dong thi,
két qua da xac dinh dugc mot s6 moi nguy quan trong lién quan dén qua trinh cap nude sinh
hoat, trong 6 gébm hai méi nguy c6 cap do rui ro cao lién quan dén cac hoat dong ndng
nghiép (chan nudi) va sau moi nguy voi cap do rui ro trung binh. Cac mdi nguy nay da dugc
xem xét wu tién dé xuat cac bién phap dé giai thiéu cap do rui ro.

Twr khoa: Panh gia rui ro; Ri ro vi sinh; Cép nudce sinh hoat; Vung ven d6 thi.

1. Mé diu

Nudc cap va vé sinh 1a cac dich vu co ban, dong vai tro thiét yéu trong cudc song hang
ngay boi vi n6 gitp duy tri cudc séng cua con nguoi. Trong do, qua trinh tiép can ngudn nudc
sach cho cac myc dich sinh hoat va an udng ngay cang dugc quan tam [1]. Viéc dap tmg nudce
sach va vé sinh co ban phai dam bao mét cach day du, an toan va tién loi, diéu nay giap cal
thién chat lugng cudc song. Moi nd lyc nén duge thyc hién dé dat duogc ‘muc tiéu cung cap
nudc an toan trong thuc té [2-3] Nguogc lai, viéc khong duogc dap ting vé nude hop vé sinh
va vé sinh méi truong s& gy ra cac loai bénh lién quan t6i nude cho cong dong dan cu, va
dic biét 1a nhitng nguoi nghéo. Theo cac s lidu thong ké, nhitng bénh tidu chay lién quan
t6i dicu kién vé sinh kém, chat luong nudc khong dam bao da gdy ra 1,73 triéu nguoi chét
mdi nam trén thé gioi [4]. Ngoai ra, theo thong ké ciia T chirc Y té thé gidi (WHO) va Quy
nhi dong Lién hiép quoc (UNICEF) hién c6 khoang 663 triéu nguoi khong dugce tiép can cac
nguén nudc uong [5].

Tai Viét Nam, di c6 nhiéu cong trinh cong bd bénh tat bi gay ra boi nguén nude 6 nhiém
va kém chat lugng. Nghién cru ctia dy 4n sang kién vé sinh cho thiy rang nhimng bénh lién
quan t6i nudc cap va vé sinh giy ton hai, tic dong kinh té hang ndm khoang 265 triéu USD
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0 Viét Nam [6]. Viéc giam nhe tinh trang bénh tiéu chay c6 thé dat duoc thong qua viéc sir
dung céc cong trinh vé sinh hodc nudc cap duge cai thién, ching han nhu giéng nuge duge
bao v¢ hodc nha v€ sinh dugc cai thién. Loi ich st khoe bi han ché vi nhiing ngudn nudce
uong nay c6 thé bi nhiém ban vi khuan va diéu kién v¢ sinh co ban khong dam bao cho cong
ddng [7]. Thém vao do, stc khoe cong dong chi yéu dat dugc thong qua viéc cung cap ngudn
nudc dugc bao vé, thic day thuc hanh v¢ sinh va xur Iy nudce cap an toan [2]. T4t ca cac van
dé trén dat ra cau hoi “Nhiing gi chiing ta ¢ thé thyc hién dé ngan ngira chiing?”. Trong bdi
canh dé, ké hoach cap nudc an toan (WSP) dugc gidi thiéu dau tién boi WHO trong bao cao
huéng dan chit luong nude udng [8] va ké hoach an toan vé sinh (SSP), huéng dan st dung
an toan va xur Iy nudc thai-da dwoc WHO cong bd nam 2015 dé ap dung vao thuc té [9].
Déng thoi, SSP ¢6 thé duge ap dung cho tit ca cac hé thong vé sinh nham dam bao céc h¢
thdng duoc quan 1y va dap ing cac muc tiéu sirc khoe. Nhin chung, mure d6 an toan nude cap
dwa trén co s¢ cua sy danh gia va kiém so4t rui ro tir cac ngudn cap cho tGi nguoi su dung
nuge [10]. K¢é hoach an toan cap nudc ngay cang dugc chi trong, mo rong va tiép can theo
hudng tong hop nham cai thién cac cap do an toan vé ste khoe [11]. To chitc WHO da déra
khuyén cdo giai phap tiép can ké hoach cip nudc an toan va duoc sir dung ¢ nhiéu qudc gia
khac nhau. Xuat phat tir 46, c6 nhiéu nghién ctru 4p dung phuong phap ma tran danh gia rui
ro trong qua trinh dam bao an toan cap nudc cho cac khu vye noéng thén [11]. Co thé thay,
muc dich chinh cua viéc trlen khai WSP va SSP nham dam bao rang viéc cap nudce va vé sinh
hop vé sinh, an toan va d& tiép can. Budc quan trong trong cac ké hoach trén 1a viéc ap dung
cac hinh thirc quan ly rui ro dya trén kién thirc khoa hoc va dugc hd tro bai viée kiém soat
rui ro thich hop. Van dé quan trong phai quan 1y rii ro mgt cach hé thdng va toan dién, phai
bao gdm toan bd hé théng cip nude va vé sinh [2, 12]. Xem xét tinh hinh thyc tién & Tay
Nguyén noi chung, tinh Gia Lai n6i riéng hoat dong cap nude khu vyc nong thon va ven do
thi van con nhiéu han ché [13-14]. Trong do, budce dau cho thay hé théng phan ph01 va cap
nude tiém chira nhiéu nguy co nhiém ban, gy anh hudng x4u den strc khoe cong dong. Do
vay nghién ctru nay nham muc dich dénh gia hién trang nudc cép va rii ro sinh hoc tai ving
ven d6 thi khu vuc Tay Nguyén—trudng hop ¢ thanh phd Pleiku, tinh Gia Lai dé xac dinh cac
van dé, nguyén nhan va giai phap cai thién. Qua d6, muc dich cudi cing gop phan cai thién
hién trang cap nudc va an toan sirc khoe cho cac ho gia dinh ven d6 & khu vuc nghién ciru.

2. Phwong phap nghién ciru

2.1. Poi tieong nghién ciru

D6i tuong nghién ctru bao gdm hién trang chit lwong nudc sinh hoat va van dé rui ro cap
nudc an toan tai cac xa ven do thi khu vuc Tay Nguyén gém cac xi Ia Kénh, Bién Ho va Chu
A & thanh phd Pleiku, tinh Gia Lai (Bang 1).

Bing 1. Bic diém ddi tugng va khu vire nghién ciru.

) lwong mau

Khu vue . Thoi gian Diéu kién lay mau
Pa chi tiéu Coliform tong E. coli
Ia Kénh 2 5 ,
I, R Mua kho Nang nhe,
Bién HO 2 5
. (11/2020) T =22-25°C
Chu A 2 5

Lién quan khu vuc nghién ciru, thanh phd Pleiku (tinh Gia Lai) nam ¢ toa do dia 1y
13.9717° vi d6 bac va 108.0152° kinh d dong, thudc ving Tay Nguyén. Pic diém déan cu
d6i tugng nghién ctru thude 3 xa ven d6 thanh phé Pleiku, trong d6 chii yéu gdm cong dong
dan tdc Jrai va Bahnar. Doi séng kinh té khé khan, sinh ké dua vao néng nghiép, hién trang
cép nude va vé sinh khu vuc chua dugc chu trong. Vé khi hau, thanh phé Pleiku thudc ving
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khi hau nhiét doi gio mua, ¢6 2 mua rd rét: mua mua kéo dai tir thang 5 dén thang 11 va mua
kho bat dau tur thang 12 dén thang 4 ndm sau. Nhiét d6 trung binh nam dao dong trong khoang
gia tri tr 21,4 dén 25,5°C.

2.2. Phuong phdp nghién cuu

2.2.1. Phuong phap tham khao, tong hop tai liéu

Pé tai tong hop cac ngudn tai lidu, thong tin lién quan dén hé thong cip nudc sach nong
thon. Nguon tai liéu ctia cic co quan quan 1y cap nudc sach nong thén nhu Trung tim Nudc
sach va V¢ sinh moi truong nong thon, S& Nong nghi¢p & PTNT tinh Gia Lai. Nghién ctru
tham khao cic quy dinh va hudéng dan do cac co quan cé tham quyén nhu Bo Y té, T6 chiic
Y té thé gidi (WHO) ban hanh. Dua vao cac dir li¢u thu thap, phan tich sau vé hién trang
duoc thuc hién dé hiéu mot cach dﬁy du cac van dé hién trang cép nudc sinh hoat va muic do
rii ro strc khoe. Diéu nay gitip xac dinh nguyén nhan va tac dong dén doi sdng cua ngudi din
tai khu vuc ven do thi thanh phd Pleiku.

2.2.2. Phuong phap khao sat thuc dia va phong van

Nghién ctru tién hanh khao sat thuc dia va phong van dudi hinh thic trao d6i truc tiép
va ghi nhan y kién. Qua trinh phéng vén thudc cac ho dan khu vuc ven d6 thi cac xa [a Kénh,
Bién HO va Chu A. Thong qua bang hoi duoc thiét ké dé thu nhan danh gia cam nhan cia
nguoi dan vé hién trang, kho khan, thach thuc, v.v.. lién quan dén hién trang chit lugng va
hoat dong cap nudc.

2.2.3. Phuong phap ldy mau va phan tich chit lugng nudc

Thoi gian va vi tri ldy mAu: Dé tai tién hanh hanh lay miu nudc tai cac giéng nudc cip
sinh hoat khu vuc néng thon trén dia ban ven do thi thanh phé Pleiku, tinh Gia Lai (Hinh 1).
Phuong phép xac dinh céc vi tri 1y mau dugc cin cir dua trén su phan bo dan cu va qua trinh
khao sat thuc dia de lya chon nhiing h¢ dan c6 sur dung ngudn nude giéng cho cac muc dich
sinh hoat va an u6ng. Tuy nhién, do nhiing han ché vé kinh phi va thoi gian nén trong pham
vi nghién ctru chi thuc hién véi s6 lwong mau nhu sau: Thu thap tong sé 6 mau da chi tiéu (2
mau/xa*3 xi) va 15 mau nudc sinh hoat tai khu vuc 3 x4 (5 mau/xa*3 x4 = 15 mau nudc
giéng sinh hoat) (Bang 2). Thoi gian 1y mau nudc cap duoc thyc hién vao mua kho — trong
tuan thang 11 nam 2020.

Quy trinh ldy mau va phan tich: Phuong thirc 1dy mau tuan thi theo hudng din lay mau
nudec TCVN 6663—11:2011. Sau khi 1dy, mau dugc bao quan van chuyén dén Trung tam
Cong nghé va Quan Iy Tai nguyén Moi trudng, Dai hoc Nong Lam TP. H6 Chi Minh dé phan
tich. Cac thong s6 chat lugng nudc duge phan tich theo phuong phap chuian TCVN va APHA,
2012 (Bang 3).

Céc chi tiéu phan tich: Nghién ctru tién hanh do dac va phan tich cac thong sb chat luong
nudc gém: Mau séc, Mui vi, pH, B duc, Amoni, Sét téng, Chi sb Pecmanganat, P cung,
Clorua, Florua, Asen, Coliform va E. coli.

Bang 2. M6 ta vi tri cac diém lay mau nudc.

TT Pia chi Vi dd Kinh d¢ Pic diém

G1-01 Lang Nhao 1 — X4 Ia kénh 13,9213 107,9989 H = 30m, ngudn cp 6n dinh
G1-02 Lang Nhao 2 — X4 Ia kénh 13,9249 108,0007 H = 34m, ngudn cp 6n dinh
G1-03 Lang Nhao 2 — X4 Ia kénh 13,9230 108,0029 H = 40m, ngudn cp 6n dinh
G1-04 Lang Nhao 1 — X4 Ia kénh 13,9233 107,9992 H = 43m, ngudn cép 6n dinh

G1-05 Lang Nhao 1 — X4 Ia kénh 13,9187 108,0028 H = 34m, ngudn cép én dinh
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TT Pia chi Vi dd Kinh d¢ Pic diém
G2-01 Lang Chuet — Xa Chu A 13,9695 108,0550 H = 30m, ngudn cp 6n dinh
G2-02 Lang Chuet — Xa Chu A 13,9668 108,0554 H = 30m, ngudn cép én dinh
G2-03 Lang Ia Tung — X Chu A 13,9672 108,0632 H = 60m, ngudn cip én dinh
G2-04 Lang Ia Tung — X4 Chu A 13,9676 108,0665 H = 57m, ngudn c4p én dinh
G2-05 Lang Chuet — Xa Chu A 13,9704 108,0553 H = 26m, ngudn cp 6n dinh
G3-01 Thén 4 — Xa Bién HO 14,0431 108,0119 H = 38m, ngudn cap 6n dinh
G3-02 Thén 4 — Xa Bién HO 14,0372 108,0121 H = 32m, ngudn cap 6n dinh
G3-03 Lang Phung — X4 Bién H) 14,0331 108,0110 H = 39m, ngudn cép én dinh
G3-04 Thén 1 — Xa Bién HO 14,0291 108,0107 H = 30m, ngudn cp 6n dinh
G3-05 Lang Phung — X4 Bién H) 14,0293 108,0206 H = 43m, ngudn cép én dinh
| £3-01
| $£3-01- (A‘
‘ i 5302 o &
- 3-03 $3-02
\ £3-04 £3-05
[F-052 X&BiénHS ;
| £1‘73~DS
Il =2 P Xa Bign H
N &32-55
= 432701
2 , 2 ‘GZ»O!A
7 Thanh Ph8 Pleiku . GropP2s H2-02 G
szoasf_%‘ ]
Xa Chu A .
XaChu A
;i ‘31702
i 103
51701
cr-oq @2
ci-of Eg: o
Xa la Kénh Chu Giai $105 1
0 1 2km b e Diém ldy méu nudc 0 300 600 m i
 ——— X3 la Kénh
Hinh 1. Ban d khu vuc léy mAu.
Bang 3. Phuong phap phan tich chit lugng nudc.
TT Théng sb Pon vi Huéng din phan tich
1 Mau sit TCU SMEWW 2120 C:2002
2 Mui vi - SMEWW 2150 B:2002
3 pH - TCVN 6492:2011
4 Do duc NTU SMEWW 2130 B:2002
5 Amoni mg/1 SMEWW 4500-NH; F:2012
6 Sét téng mg/l TCVN 6177:1996
7 Pecmanganat mg/1 TCVN 6186:1996
8 Do cimg (CaCO3) mg/l TCVN 6224:1996
9 Florua mg/1 TCVN 6195:1996
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10 Clorua mg/l SMEWW 4500-F D:2012
11 Asen mg/l TCVN 6626:2000

12 Coliform CFU/100mL ~ TCVN 6187-2:1996

13 E. coli CFU/100mL  TCVN 6187-2:1996

2.2.4. Phuwong phap danh gid rui ro

Su phén tich cac mdi nguy dong gop y nghia vao viéc giam thiéu cac rii ro nghiém trong
trong qua trinh st dung ngudn nudc. Qua trinh ap dung danh gia an toan nudc cap sinh hoat
dua tren phuong phap xay dung ma trén rdi ro da dugc st dung boi cac nghién cuu trude day
[11. 15]. Trong nghién ctru nay st dung phuong phap ban dinh luong (semi—quantitative
method) dé danh gia rui ro. bay la phuong phap don gian trong danh gia rui ro va phu hop
v6i viéc danh gia hé théng cap nude nho. Sau khi xac dinh cac mdi nguy va cac su kién nguy
hiém, danh gia murc do rui ro 1a budc quan trong dé uu tién quan 1y rui ro. Cu thé, kha nang
xay ra va mirc 46 nghiém trong cuia hdu qua cua cac mdi nguy va cac su kién nguy hiém can
dugc danh gia. Can c cac huéng din cia WHO vé chat lugng nude [ 16] va ké hoach an toan
nuoc [15] khuyén nghi st dung ma trén dya trén kha nang va mtc d6 nghi€ém trong cia hau
qua dé danh gia rui ro (Bang 4-5). Trong d6, dua vao két qua diém sd rui ro, nghién ciru phan
hang rui ro theo cac cip d6 1an lugt: Thip < Trung binh < Cao < Rét cao.

Bang 4. Ma trin xac suit xdy ra va mutc d6 nghiém trong [15].

Mirc do nghiém trong

X4c suét xiy ra Khong dang Nghiém Rét nghiém trong
. Nho (2) Trung binh (3)
ke (1) trong (4) (5)

Gan nhu chéc chén (5) 5 10 15

Rét c6 thé xay ra (4) 4 12

C6 thé xay ra (3) 3

it xay ra (2) 2

Hiém khi xay ra (1) 1

Bang 5. Phan hang rai ro [15].
Piém s6 riii ro = (Xac suit xay ra) x (Mirc d9 nghiém trong)
Diém s rui ro <6 10-15
Phan hang rui ro Thap Cao

2.2.5. Phuong phap thong ké va danh gia s6 liu

Céc s6 lidu dugc tinh toan gdm gia tri trung binh (Mean), d6 1éch chuan (SD). Thong sd
két qua phan tich chét luong nude duoc so sanh, danh gia v6i Quy chuédn ki thuat quc gia
chat luong nude sinh hoat do Bo Y t& ban hanh (QCVN 01-1: 2018/BYT) Qua trinh x1r 1y s0
11eu kiém dinh ANOVA tim kiém sy khac biét trung binh mau nghién ctru sir dung phan
mém théng ké SPSS 13.0 v6i mirc ¥ nghia o = 0,05.

3. Két qua va thao luan

3.1. Hién trang chat lwong nudc sinh hoat khu viee ven do thi

Viéc xem xét chinh xac va toan dién thyc trang chit luong nudc ndi chung va nudc cap
noi riéng doi hdi ap dung cac cong cu thich hop [17]. Van d€ pho bién anh hudng dén chat
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luong ngudn nudc cip & cac nude dang phat trién thuong do h¢ thng phan phdi, cung cap
nudce [18]. Trong nghién ciru ndy, Bang 6 trinh bay két qua phén tich hién trang chat luong
nudce sinh hoat tai ving ven do thi TP. Pleiku. Trong dd, cdc chi tiéu cam quan nhu mau, mui
dat quy chuan va khong c6 bat ky dau liéu la hay bat thuong nao. Tri s6 pH dao dong trong
khoang 6,36+0,34 dén 6,540,57 va thudc trong gi6i han 6,0-8,5 cua quy chuin nuéc sinh
hoat QCVN 01-1:2018/BYT. Nhin chung, nguon nudc st dung muc dich sinh hoat, déc biét
cho an udng rat quan trong boi I& vai trd va nhiing tac dong truc tiép 1én sirc khoe con ngudi
[19-20]. Nudc sach 1a nhu cau khong thé thiéu cua doi séng sinh hoat va dang tré nén birc
thiét trudce yéu cau bao vé strc khoé, cai thién diéu kién séng nguoi dan, dac biét vung nong
thon [17, 21]. Cac ddc té trong ngudn nudc cdp bi nhidm ban 1a nguyén nhin giy ra rai ro
bénh tat anh hudng dén stic khoe [22]. Tuy nhién, két qua nghién ciru cho thay ham luong
amoni thap véi dao  dong 0,13+0,02 dén 0,21+0,02 mg/l va nhd hon ngudng cho phép (< 0,3
mg/l) theo quy chuan cap nudc sinh hoat. So sanh két qua amoni tai khu vuc cac xi Ia Kénh,
Chu A va Bién H6 c6 sy khac biét co nghia thdng ké (F = 18,375; p < 0,05). Trong d6, ham
luong amoni tai khu vuc cac xa c6 gid tri 1an lugt theo thi tu Bién Ho (0,13+0,02 mg/l) < Ia
kénh (0,16+0,01 mg/l) < Chu A (0,21+0,02 mg/l) (p < 0,05). Tuong tu, dbi voi ham luong
sat, 4o climg, pecmanganat, florua, clorua déu thap hon nhiéu lan so voi ngudng an toan. Tuy
nhién, két qua kiém dinh ANOVA cho thdy chi c6 sy khac biét cac vi tri Jdy mau phan tich
dbi véi ham luong sat trong nguon nude sinh hoat ¢ Pleiku (F = 21,333; p < 0,05). Ham
luong sat tong tai xa Bién H6 c6 két qua cao hon so véi cac mau quan trac & khu vuc xi Ia
kénh, Chu A va trung binh dat 0,1440,01 mg/l. Ngoai ra, ddi véi két qua phan tich ham lugng
asen chua thdy ddu hiéu nhiém ban (< LOD = 0,0001 mg/l) va nguy co gy hai sirc khoe cong
dong (Bang 6).

Bang 6. Hién trang chét lugng nude sinh hoat tai TP. Pleiku.

, Pon Trung binh (Mean) = D§ léch chuén (Sh) QCVN 01-
TT Thong so - PR
vi IA Kénh Chu A Bien Ho 1:2018/BYT
1 Mau séc TCU Khoéng mau Khong mau Khong mau 15
. : . . Khong mui, vi
2 Mui vi — Khong mui Khong mui Khong mui |
a

3 pH - 6,36+0,34* 6,45+0,23° 6,54+0,57° 6,0-8,5

4 Do duc NTU 0.0+0.0 0.0£0.0 0.0£0.0 2

5 Amoni (N-NH4") mg/l 0,16+0,01° 0,21+0,02° 0,13+0,02° 0,3

6  Sattdng sd mg/l 0,060,022 0,14+0,01° 0,060,012 0,3

7 Pecmanganat mg/1 0,53+0,25* 0,63+0,252 0,47+0,15* 2

Do cung tinh theo
8 mg/l 2,334+0,58* 3,67+1,15% 4,00+1,00? 300
CaCO;
9  Florua mg/l <LOD=0,05 <LOD=0,05 <LOD=0,05 1,5
10 Clorua mg/l 2,07+0,35° 2,77+0,38° 2,30+0,36* 250
<LOD = <LOD = <LOD =
11 Asen mg/1 0,01
0,0001 0,0001 0,0001

Chi thich: @ <: Cdc gid tri trong ciing cét chi can ¢6 mét 1 mdu tw giong nhau sé khéng khdc nhau (p>0,05).

Bang 7. Ham luong vi sinh nudc sinh hoat tai TP. Pleiku.

Coliform téng QCVN 01- E. coli QCVN 01-

Dia diém
(CFU/100 mL) 1:2018/BYT (CFU/100mL) 1:2018/BYT
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X3 IA Kénh 24423 <3 KPH <1
G1-01 6,1£6,0¢ <3 KPH <1
G1-02 2,4+0,75 <3 KPH <1
G1-03 0,5+0,8% <3 KPH <1
G1-04 2,6+0,5 <3 KPH <1
G1-05 0,6+1,0 <3 KPH <1

Xa Chu A 1,5+0,4 <3 KPH <1
G2-01 1,3+1,1° <3 KPH <1
G2-02 1,3+1,1° <3 KPH <1
G2-03 0,6+1,0° <3 KPH <1
G2-04 2,140,3° <3 KPH <1
G205 2,2+40,3° <3 KPH <1

Xa Bién HO 1,340,3 <3 KPH <1
G3-01 2,5+0,5° <3 KPH <1
G3-02 0,4+0,6° <3 KPH <1
G3-03 1,3+1,1% <3 KPH <1
G3-04 1,5+1,3b <3 KPH <1
G3-05 0,6+1,0 <3 KPH <1

Chil thich: “*<: Cdc gid tri trong cing cét chi can ¢é mét 1 mau tir giong nhau sé khong khéac nhau (p>0,05).

Béng 7 chi ra ham lugng coliform quan tric tai Ia Kénh c6 sy khac biét ¢ y nghia thong
ké gitra cac vi tri léy mau G1-01 (6,1£6,0 CFU/100mL) véi G1-03 (0,5+0,8 CFU/100mL)
va G1-05 (0,6+1,0 CFU/100mL) (p<0,05). Tuong tu, tai khu vuc Bién Ho ciing chi ra ¢6 su
khac biét c6 y nghia théng ké giita cac vi tri G3-01 (2, 5+0,5 CFU/100mL) voi G3-02
(0,4+0,6 CFU/100mL) va G3-05 (0,6+1,0 CFU/100mL) vé ham luong bién | dong coliform
téng trong ngudn nudce sinh hoat (p < 0,05). Trong khi, tai cac dlem lay mau 6 xa Chu A
khong cho thay su khéc biét c6 ¥ nghia thong ké gitta cac diém 1ay mau quan tric ham luong
coliform tong (p > 0,05). Pbi v6i ham luong coliform tong cac xa Ia Kénh, Chu A va Bién
HO6 lan luot c6 két qua tuong tng 2,442,3; 1,5+0,4 va 1,3+0,3 CFU/100mL. So sanh QCVN
01-1:2018/BYT vé chat luong nudc sinh hoat dap tng tiéu chi sir dung (<3 CFU/100mL).
Ngoai ra, két qua kiém dinh ANOVA khong cho thay su khac biét gitra cic xa ven db thi
thanh phé Pleiku (F=0,930; p>0,05).

Panh gia chi tiét dbi voi cac diém 1dy mau cho thay chi c¢6 vi tri G1-01 (Lang Nhao 1,
xd la Kénh) c6 ham lugng coliform vugt qua quy chuan nuéc sinh hoat voi gia tri 6,1+6,0
CFU/100mL. Do d6, can c6 bién phap khuyén khich nguoi dan tién hanh ap dung giai phap
don gian nhu loc, khtr trung va thyc hanh an chin uong s0i,... Tuy nhién, d6i v6i cac vi tri 1ay
mau danh gi tai thon lang ¢ cac xa la Kénh, Chu Ava Blen H6 déu c6 két qua ndm trong
ngudng an toan. Cu thé, bién dong ham lugng coliform tai Ia Kénh trong khoang 0,5+0,8 dén
2,6£0,5 CFU/100mL; tai Chu A tir 0,6+1,0 dén 2,2+0,3 CFU/100mL; va tai Blen HO6 tir
0,4+0,6 dén 2,5+0,5 CFU/100mL. C6 thé thay, mat do vi sinh trong ngudn nudc cap tai cac
xad ven d6 thi thanh phd Pleiku ¢ ngudng thap va an toan trong sir dung cho muyc dich sinh
hoat. Mt khac, ddi véi ham lugng E. coli phén tich cadc mau nudc tai khu vuc cac xa ven do
thi thanh phé Pleiku chura phat hién sy nhiém ban phan trong nudc sinh hoat. Tir d6 cho thiy
chat lugng nudc con t6t va dap tng viéc sir dung cap sinh hoat cho ngudi dan. Mic du vay,
trén phuong dién phong ngira ciing can nhimg danh gia muc d6 rai ro dé lam co so quan 1y
va bao vé tot hon strc khoe cong dong [13].

3.2. Phdn tich, ddnh gid riii ro vi sinh mede cdp sinh hoat va dé xudt giai phdp
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Panh gia va quan 1y rui ro trong hé thdng cip nudc sinh hoat 1a budc quan trong trong
viéc thiét 1ap ké hoach quan 1y an toan cip nudc. Day 1a cach tiép can co tinh toan dién va
mang tinh h¢ thong dé quan 1y chit luong nudc cap cho cac khu dan cu ndéng thon va do thi
[23]. Truong hop cac hé théng cap nudc db thi tai thanh ph Pleiku da dugc ap dung dé danh
gi4 hé théng va quan 1y cac rui ro lién quan [13]. Ddi v6i ving ven d6 thi Pleiku, dic tinh
ctia ving ven d6 thi 1a su két hop, giao thoa dic diém ciia ving nong thon va vung d6 thi.
Nghién ciru da tép trung vao cac khu dan cu ving ven do thi sir dung cac ngudn nudc ngam
(nude giéng) st dung cap nudce cho cac hoat dong sinh hoat, an udng. Trong nghién ctru nay,
danh gia rui ro dugc thyc hién cho cac budc trong qua trinh cap nude (ngudn nude, luu trit,
Xt 1y, st dung) [24]. Theo khao sat 169 ho gia dinh ta1 3 xa thudc vung ven do thi Plelku cho
thdy 164 ho sir dung nuée gleng lam ngudn nudc cip sinh hoat. Trong dé, bao gdém 154 ho
gia dinh (93,9%) sir dung giéng dao va 10 ho sir dung giéng khoan (6,1%). Vi vy viéc quan
1y ngudn nude giéng mot cach hop 1y 1a bude quan trong nhét trong viée cip nudc sinh hoat.
Tiép theo budc luu trit, theo khao sat nguoi dan khu vire nay thuong st dung bon trit nudc
khoang 1,5 -2 m?. Day la noi ma céc tic nhan gy 0 nhiém bén ngoai c6 thé giyra nhiém
ngudn nude trong qué trinh luu trir va sir dung. V& phuong phap xu Iy nudc, hau hét cac ho
gia dinh chi thyuc hanh thao tac dun s6i trudc khi st dung (99,5%). Trén co s do, Bang 8 thé
hién két qua tong hop ¥ kién chuyén gia xac dinh mbi nguy va danh gia mirc do rai ro khu
vuc ven do thi Pleiku.

Bang 8. Xac dinh mdi nguy va mirc d6 ri ro nudc cap sinh hoat.

. Loai Xic Mikc d§
c Y kién Ty I¢ . . Cap dd
TT Swkién moi nguy moi suat xdy  nghiém )
(n) (%) rii ro
nguy ra trong
Ngudn nwée
Hoat dong chan nuoi xung )
Sinh

quanh ngudn nudc (nude

1 . . . . 5/5 100 hoc 5 3 Cao (15)
thai va chat thai c6 thé xam
nhdp nudc ngim)

Nude thai va chit thai tur

. Sinh Trung
2 nha vé sinh xung quanh 5/5 100 2 3
3 hoc binh (6)
khu vuc ngudn nude
St dung phan bén, thubc )
Sinh Trung
3 tru sdu xung quanh khu 4/5 80 2 3
N ) hoc binh (6)
vuc nguon nuée
5 Sinh Trung
4 Chay tran bé mat 5/5 100 2 3
hoc binh (6)
Luu trir
Vé sinh duong bng va bé Sinh Trung
5 5/5 100 2 3
chua kém hoc binh (6)
An mon, ro ri duong bng Sinh .
6 - 4/5 80 1 2 Thap (2)
dan nude hoc
o~ X Sinh Trung
7  Nhiém ban tir nudc mua 5/5 100 2 3

hoc binh (6)




Tap chi Khi twong Thiy van 2021, 726, 12-24; doi:10.36335/VNJHM.2021(726).12-24 20

. Loai Xac Mirc do .
c Y kién Ty ¢ . . Cap dd
TT Sw kién moi nguy moi suat xdy  nghiém
(n) (%) rii ro
nguy ra trong
Nhiém ban phan tir dong )
. . Sinh
8  vat nudi (mdi trudng xung 5/5 100 h 5 3 Cao (15)
oc
quanh) |
o . Sinh Trung
9  Luu trit nudce thoi gian dai 4/5 80 2 3
hoc binh (6)
Xir ly — Sir dung
Thao tac vé€ sinh, xir ly so Sinh ,
10 5/5 100 1 2 Thap (2)
bd nude khong dam bao hoc
Nhiém ban, xdm nhap vi
. Sinh ,
11 sinh tir khong khi va nuéce 5/5 100 . 2 2 Thap (4)
oc

mua

Qua trinh khao sat phan 16n cac ho dan ving ven do thi Pleiku déu c6 cac hoat dong
nong nghigp (trong trot, chan nuéi) quanh khu vyc nha ¢ va ngudn nude (146 ho, twong ting
89,0%), diéu ndy chi ra ring viéc mot sO m01 nguy tiém tang c6 muc do rui ro cao. Khong
nhiing vay, su két hop anh huong tir yéu t luong mua ciing cd the dan dén sy nhidm ban vi
sinh va chét luong cac ngudn nudce mat [25]. Nhin chung, ngudn nudc va bon trix nudc co
thé bi tac dong va nhiém ban phan tir cac dong vat nudi (ga, vit, cho, méo, bo). Cac mdi nguy
nay c6 thé dién ra hang ngay va din dén nguy co lam nuéc bi nhiém bén vi sinh. D1eu nay s€
gdy ra nguy co tang rui ro, anh huong tryc tiép dén sirc khoé nguoi dan (mbi nguy sO 1,4 ).
Ngoai ra cac hoat dong trong trot xung quanh cling co thé tac dong t6i ngudn nudc ngam
nong vi du luong cia phan bon, thudc trir sdu chay thim xubng mach nudc ngdm [26]. Mdi
nguy nay ddc biét co thé xdy ra vao mua mua hogc sau nhimg dot mua 16n tao dong chay
ngdm xubng mach nude ngdm (mbi nguy sb 3).

Bing 9. Cac bién phap kiém soat rii ro.

Cac mdi nguy Dé xuit giai phap Cac bén tham gia

« . . . Tap huan cach thic vé sinh moi truong va bdo vé HO dan; Cin by moi truong xa;
Tat ca cac moi

nguy

ngudn nude, st dung nudc an toan hop; xtr Iy nuée  Phong Tai nguyén & Mdi trudng
dlng cach, thuc hanh dun s6i trude khi st dung thanh phd
H¢ dan; Can bd nong nghiép x4;
Phong Nong nghiép & PTNT
thanh phd

Tap huén cach thirc sir dung phan bon hiéu qua gin
34 lién bao vé méi truong (lwa chon phil hop chung loai,

lidu lwong, thoi gian, khoang cach...)

Ngén ngtra chan tha gia suc, dong vat gan khu vuc o . .

. ) . ) ) Ho dan; Trung tam Y té du
nguon nude sinh hoat bang viée sir dung cac bién phap )
) , ., phong xa; Can bd nong nghiép
1,8 de rao, chan khu vuc giéng nudc str dung, dam bao  _

. s . X3
khong dé cac nguon nudc thai, chat thai tir dong vat,

hodc cac nguon khac xam nhap

\ . . . HO dan; Trung tam Y té du
Pam bao khoang cach vé nha vé sinh v4i nguon nude, )
2 R o . . phong xa; Phong Nong nghié¢p &
dong thoi stra chira, hodc thai bo dung quy dinh J
PTNT thanh pho
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Céc mdi nguy Dé xuit giai phap Cac bén tham gia
56,10 Vé sinh t,hu(‘)rlrlg xuyén duong éng, bdn, bé chua, dung HO dén; Trung tdm Y té du
cu dun nau bép phong xa
56 Kiém tra, stra chira néu gdp su cb 1o i, bé duong éng HO dan; Trung tam Y té du

dan nudc phong xa

. .. Tang cuong cac quy dinh vé cong tac bao vé ngudbn HO din; Can bd méi trudng x3;
Tat ca cac mo1 . . . . . .

nudc, v€ sinh mdi trudong quanh khu vuc song, dac biét  Phong Tai nguyén & Méi truong
nguy \ , \ £
khu vuc ngudn nude st dung thanh pho

C6 thé thay, ngudn nude ngam tir giéng dao cac khu vyc ving ven d6 thi thuong quan
tam dén cac van dé nhiém ban kim loai (sit, mangan, asen) va vi sinh [27-28]. Theo két qua
kiém tra chat luong nudc, riii ro vi sinh (sinh hoc) can dugc quan tim trong cac khu vuc ven
d6 thi Pleiku. Vi vay, nghién ciru xem xét chu trong cong tac danh gia va quan 1y rui ro mot
s6 khia canh vi sinh quan trong nguon nude cap (Bang 9). Cu thé, véi cac mdi nguy co muc
do rui ro cao can dugc wu tién de Xudt giai phap quan ly kip thoi (mdi nguy 1,8). Cac mdi
nguy ¢ cap do rii ro trung binh can thyc hién cai tién cac bién phap hién hiru va deé xuat cac
giai phap moi dé dam bao cap d6 rui ro dugc kiém soat muc thip nhat (vi du: mdi nguy
2,3,4,7). Bdi véi cac m01 nguy c6 mirc do rui ro thap chi thyc hién viéc nhan dién dé quan ly
rii ro trong cac budc cip nudc (m01 nguy 6,10,11). Nhu vay, viéc nhén dién cac moi nguy
va d4nh gia rii ro lién quan dén cép nudc rat quan trong, gitip cdi thién va bao vé stre kho¢
cong dong [29]. Tuy nhién dé nguorl dan nhan dién, hiéu rd cac mdi nguy va cap do rui ro,
viée tap hudn vé sinh, an toan cip nudc can duoc thyc hién dinh ky boi cac co quan nhu: S&
Y té, Trung tdm nudc sach & V¢ sinh mdi truong nong thon va So Tai nguyén & Mai trudng,

v..[14]. Déng thoi viée tap huén st dung phan bon, thudc trir sdu phuc vu ndng nghiép can
dugc tién hanh ciing nhu thai bo cac loai bao bi, chat thai dung quy dinh. Dé dat hiéu qua,
cac co quan chirc nang can nghién ciru ban hanh céac quy dinh hodc hudng dan vé cong tac
bao v€ ngudn nudce, vé sinh moi truong. Thém vao do, can ngan ngira dong vat nudi tiép xtc
nguon nude bang viéc thiét 1ap hang rao an toan, che chin tranh tinh trang chat thai di vao
nguén nu6e va dam bao khoang cach nha v¢ sinh hop ly dé bao vé ngudn nude sinh hoat.
Ngoai ra, hoat dong kiém tra sira chita duong dng, thiét bi ddn nudc, dung cu luu trit nude va
su chung tay cac bén lién quan dén giai phap bao vé hé thdng cap nudc sinh hoat ciing can
duogc chu trong [12, 14].

4. Két luan

Cap nudc sinh hoat an toan 1a quan trong trong viéc duy tri cude song, vi vay két qua
danh gia va quan ly rui ro do vi sinh li€n quan dén cap nudc sinh hoat dé phong ngua bénh
tat va dam bao sirc khoé cong dong dan cu rat can thlet Vé két qua chat luong mau nudc cap
sinh hoat tai ving ven do thi thanh pho Pleiku kha tdt, tuy nhién trong qué trinh cAp nude co
nhleu mdi nguy co thé tac dong dén chat hrong nudce, dac bict 1a cac hoat dong chan nudi va
trong trot xung quanh khu vuc ngudn nudc. Két qua nghién ciru da xac dinh va phan hang
duogc cac nhom cp do rui ro lién quan dén nudc sinh hoat voi dic thu khu vuc ven d6 thi ¢
thanh phé Pleiku (tlnh Gia Lai), khu vuc Tay Nguyen Trong do, bao gom 2 moi nguy co cap
dd rii ro cao, 6 moi nguy trung binh va 3 moi nguy rui ro thap Do dé, can thuc hién viéc
tang cuong nhan thirc ciia nguoi dan vé cac moi nguy lién quan, thyc hlen t6t cong tac vé
sinh moi tnm’ng quanh khu vuc nguén nudc. Cong tac bao tri bao duong va v¢ sinh duong
ong, bdn trit nude can thyc hién thuong Xuyen dé ngan ngira cac mdi nguy tlem tang Didu
nay giup bao v¢ strc khoé cong ddng dan cu va an toan trong sir dung nudc cap ving ven do
thi tai thanh phd Pleiku, tinh Gia Lai, Viét Nam.

Pong gop cua tac gia: Xay dung y tuong: N.T.A., N.M.K.; Lua chon phuong phap nghién
ctru: N.T.A., N.MLK., N.N.H.; Khéo sat, ldy mau va phan tich: N.-T.A., N.M.K.; Xt 1y dit



Tap chi Khi twong Thiy van 2021, 726, 12-24; doi:10.36335/VNJHM.2021(726).12-24 22

lidu: N.MLK., N.T.A., N.N.H., B.Q.D.; Viét ban thao bai bao: N.T.A., N.M.K_; Chinh stra bai
bao: N.T.A., NNM.K, N.N.H., B.Q.D.

Loi cam on: Nghién ctiru duogc thuc hién bdi su tai trg cua dé tai nghién ctu khoa hoc cép
co s& Truong Pai hoc Nong Lam TP. H6 Chi Minh (CS—CB20-PHGL-01). Ngoai ra, tap thé
tac gia chan thanh cam on ThS. Tran Nguyén Lam Khuong (Pai hoc Nong Lam TP. Ho Chi
Minh) d& hd trg nhom tac gia trong qua trinh khao sat thuc hién nghién ciru nay.

Loi cam doan: Tép thé tac gia cam doan bai bio nay la cong trinh nghién ctru cta tap thé

tac gia, khong sao chép tir nhitng nghién ciru di cong bd trude ddy, khong cé sy tranh chip
loi ich trong nhom tac gia.
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Abstract: Assessing and managing risks in domestic water supply systems is an important
step in establishing a water safety plan. The issue of microbiological risks in domestic water
supply is of particular concern to prevent water—borne diseases. This study used an
experimental method of collecting and examining domestic water samples, and also using
a semi—quantitative method to assess the level of risk to hazards associated with the water
supply system in the peri—urban areas in Pleiku city, Gia Lai Province, Central Highlands
of Vietnam. The results of testing water samples in the laboratory showed that the water
quality of domestic water is quite good and suitable for domestic water use. However, the
water sample of G1-01 at Nhao 1 village — la Kenh commune had coliform content
exceeding the standard of domestic water QCVN 01-1:2018/BYT (>3 CFU/100mL). Also,
the results identified a number of important hazards associated with domestic water supply,
including two hazards with high levels of risk related to agricultural (livestock) activities
and six hazards with medium level. These hazards have been determined and given the
priority to propose measures to mitigate the level of risks.

Keywords: Risk assessment; Microbiological risks; Domestic water supply; Peri—urban
areas.



