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TOM TAT

Nghién cttu nay nham danh gia cac rti ro déi véi hé théng cap nudce ctia thanh phd Tan An (tinh
Long An) trong b6i canh bién d&i khi hau va phat trién do thi nhanh chéng. Muc tiéu chinh la xac
dinh cdc m&i nguy trong yéu, phan tich muic d6 anh hudéng, va dé xuat cac gidi phap nham tang
cuong kha nang chéng chiu va ddm bao cung cap nudc an toan. Phuang phap nghién ctiu dugc
trién khai thong qua phan tich tai liéu, khdo sat hién trusng, 1ay y kién chuyén gia, két hop phuong
phép phan tich thir bac (AHP) dé€ xéc dinh trong s6 cac tiéu chi danh gia rui ro. Két qua cho thay hé
théng khong ton tai rdi ro cdp do rét cao, tuy nhién nhiéu rti ro & muc cao (thiéu luu lugng, 1o i,
ap luc khéng 6n dinh), trung binh (6 nhiém ngudn, nhiém mén, 10 lut, gian doan xt ly) va thdp (su
c6 moi trudng, hda chét, téc nghén, dau ndi khong dat chudn) van hién hiu. Trén co s& do, nghién
cu dé xudt cac gidi phap quan ly rui ro toan dién, bao gébm giam sat chat lugng nudc theo thaoi
gian thuc, nang cap ha tang, cai thién quy trinh van hanh, va nang cao nang luc tng phd nham
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bao dam an toan cdp nudc, bdo vé stic khde cong dong va phat trién bén ving dé thi.
Tukhoa: Banh gia rdi ro, hé théng cép nudc, cdp nudc an toan, thanh phé Tan An, AHP

MG PAU

Nudc sach la nguon tai nguyén thiét yéu, dong vai tro
nén tang cho sy ton tai va phat trién cta con ngudi
cling nhu xa hoi. Nudc sach la loai hang hoa dac biét,
c6 anh hudng l6n dén stic khoe con ngudi va phat
trién kinh té - xa hdi ctia dat nudc (Chi thi sd 34/CT-
TTg, ngay 28 thing 8 nim 2020 ctia Thi Tudng) '
Viéc dam bao cdp nudce an toan la diéu kién tién quyét
cho stic khoe cong d6ng, an ninh moéi trudng va phat
trién kinh t€ - xa hoi bén viing?>®. Tuy nhién, Viét
Nam dang phai d6i mit véi nguy co thiéu hut nudce
sach ngay cang nghiém trong, bat chip hé thong song
ngoi day ddc. Tinh trang nay chu yéu xuit phat tu
cac bat cap trong quan ly, khai thac khong bén viing,
cung véi tdc dong ngay cang ro rét cua bién d6i khi
héu, xdm nh4p mén va d6 thi hoa nhanh chéng 45,
Thanh phé Tan An - trung tdm hanh chinh, chinh
tri va kinh t€ ctia tinh Long An - ciing khong ndm
ngoai vong anh hudng. Trong nhiing nim gin day,
thanh phé déi dién véi nhiéu thach thic trong cong
tac quan ly hé thong cip nudc, bao gém gia ting nhu
cdu st dung, suy gidm chat lugng ngudn nudc tho, va
ha ting xudng cdp. Dic biét, hién tugng xdm nhap
man, 1a lut, 6 nhiém tit sin xuit néng nghiép va cong
nghiép da dit ra yéu cdu cdp thiét vé€ mot chién luge
danh gid va kiém sodt rai ro mot cach hé thong va hiéu
qua’s,

Nhiéu nghién ctiu quoc t€ da ting dung cac phuong
phép dénh gid rai ro tién tién nhu K& hoach An
toan Nu6c (Water Safety Plan - WSP)7, mé hinh cay
16i (FTA)®°, phan tich Markov!?, mé phong Monte
Carlo '%, va cac cong cu hé trg quyét dinh da tiéu chi
(MCDA)®. Tai Viét Nam, tuy mot s6 nghién ctiu da
dé cap dén dénh gid rdi ro trong cip nudc d6 thill-V7,
song viéc ing dung con han ché, thi€u tiép can chung,
toan dién “tii ngudn dén voi”.

Nghién ctiu nay tdp trung danh gia cic mdi nguy
chinh trong toan bd hé thong cap nudc thanh phé Tan
An, ti ngudn khai théc, tram xt ly, mang ludi phan
phéi dén diém ddu n6i khach hang. Trén co s6 do,
nhom nghién ctiu dé xudt hé théng gidi phdp nhim
gidm thiéu rui ro va ddm bao cip nudc an toan, gop
phén vao dinh huéng phét trién bén viing cta thanh
phd.

POI TUGNG VA PHUONG PHAP
NGHIEN CcUU

Péi tuogng nghién citu

Dai tugng nghién ciiu nay 14 hé thong cip nude thanh
phd Tan An, tinh Long An, bao gdm toan bo chubi cip
nudc tit nguén khai thac, xt Iy, phan ph6i dén ngudi
stt dung cudi cting. Cu thé, cac hgp phén chinh dugc
phan tich nhu sau:

« Ngudn nudc thd: Bao gobm nguodn nudc mit tit
ho6 Bao Dinh va cac kénh rach lién quan, cling

Trich dan bai bao nay: Can LV, Huyén D T T. Nghién citu danh gia rii ro déi véi hé théng cap nudc va
dé xuat gidi phap cap nuéc an toan cho thanh phé Tan An, tinh Long An. VNUHCMJ. Environ.
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nhu nguén nudc ngdm ti cic giéng khoan tai
cac phuong 2, 3, 4, 6 va xa Loi Binh Nhon.
Nguén nudce chiu tdc ddng ctia nhiéu yéu t6 nhu
khai théc qua mtc, 6 nhiém ndng nghiép (thudc
trit sdu, phan bén), nudc thai sinh hoat va cong
nghiép, xdm nhap man trong mua kho va chét
lugng bién dong manh trong miia mua.

o Tram xt0 ly nuéc: Gom cac cong trinh thu nudc,
béling, loc, khit tring va hé théng phu trg dam
béo nudc ddu ra dat tiéu chuén cdp nude sinh
hoat theo quy chuén Viét Nam.

o Mang lu6i phan phéi: Hé thdng 6ng dan chinh
va nhanh, cdc tram bom tidng 4p dua nudc tli
nha méay dén nguoi st dung. Déy 1a khu vuc c6
nguy cd cao vé 10 ri, ap lyc khong 6n dinh va 6
nhiém thi cép.

o Ngudi st dung cudi: Bao gébm ho gia dinh, co
quan hanh chinh, don vi san xuét, dich vu... Cac
yéu té dugc phan tich gobm nhu ciu st dung,
phan hoi vé chat lugng dich vu va kha nang tiép
can ngudn nudc an toan.

Phuong phap nghién cttu

Nghién ciiu dugc tién hanh theo quy trinh chat ché,
tich hgp cac phuong phap dinh tinh va dinh lugng
nhim dam bao tinh khach quan va d6 tin cdy cao
trong danh gia rai ro. Cac phuong phép cu thé gom:

« Thu thip va phan tich tai liéu thi cip: Téng
hgp thdng tin ti cic bdo cdo chuyén nganh, tai
liéu quy hoach, dii liéu van hanh hé théng, quy
trinh quan ly va cac vin ban phap ly ¢6 lién quan
dén hé théng cdp nudc Tan An.

o Khao sat thuc dia va phong vin: thuc hién
khdo sat thuc dia va phong vin cac nhém déi
tugng sau

oNhom 1 - Khdo sat hién trang tai 6 tram cép nudc
dang hoat dong hoa mang cho Tan An, bao gom:
Xi nghiép cip nudc Tan An (17.000 m3/ngay), tram
cdp nudc phuong 2, 3, 6, xa Lgi Binh Nhon va tram
Nguyén Cong Trung theo Bang 1. Ghi nhan thuc t&
ky thuét va phong vin bang bang héi dé thu thap di
liéu b6 sung.

oNhom 2 - Phong van ngudi st dung nudc dai dién
cho cac phudng/xa tai thanh phd (khoang 100 khach
hang), bao gobm ho dan, don vi cong s, dich vu,
trudng hoc, co s& san xudt...

o banh gia rai ro ban dinh lugng: Rui ro (R)
dugc lugng héa dua trén hai yéu t6 (tiéu chi
chinh) gém: (i) t4n sudt xuét hién moi nguy (P)
va (ii) muc d6 thiét hai néu sy cd xay ra (Si). Rai
ro cép nudc dugc tinh toan theo cong thic sau:

Muic d6 rai ro (R) = Tan suit (P) x Muc do thiét hai
(Si) 18

Trong do yéu t6 tdn sudt xudt hién méi nguy dugc
danh gid ban dinh lugng thong qua thu thap théng
tin thuc té€ tit cdc don vi cip nudc trén dia ban thanh
phé Tan An. Yéu t6 muic d¢ thiét hai dugc danh gia
bing phudc phdp da tiéu chi, phan tich thanh cac
tiéu chi con bao gom cdac tic dong vé kinh té, stic
khoe cong dong, mdi trudng, uy tin doanh nghiép
va muc d9 gian doan dich vu. Nghién ctiu sau d6 st
dung phuong phéap phén thd bac (AHP), két hop véi
phuong phép chuyén gia dé xac dinh trong s6 cdc tiéu
chi chinh va tiéu chi con nay.

Rui ro sau d6 dugc phan loai thanh 4 cidp d¢: Thip
(1), Trung binh (2), Cao (3), va Rét cao (4) 18 cu thé
theo ang 2 nhu sau:

o Phuong phap chuyén gia: Phéi hgp doi ngt
da nganh gém 09 nha khoa hoc, chuyén gia c6
kinh nghiém trong linh vic cdp nudc, quan ly
ha tdng va moi trudng, nha quan ly va nhiing
ngudi truc tiép van hanh hé théng cdp nudc
nhdm thu thap thong tin, dinh gid muc do
quan trong cla cac tiéu chi, va dé xuat cac giai
phép va ké hoach cu thé nhim phong ngtra,
khéc phuc va ting phé rti ro.

« Phan tich thi bac (AHP - Analytic Hierarchy
Process): Ung dung AHP dé xac dinh trong s6
cac tiéu chi danh gia rai ro. Cac chuyén gia
tién hanh so sanh cip theo thang diém cta T.
Saaty %, tli 36 x4y dung ma tran so sanh cip va
tinh todn trong s6 trung binh cho tling tiéu chi
chinh va tiéu chi con theo phuong phap AHP.

Quy trinh dugc mo ta trong Hinh 1, thé hién day du
cac budc ti xac dinh d6i tugng danh gia dén phan loai
muc do rai ro va dé xuét giai phap kiém sodt.

KET QUA VA THAO LUAN

Hién trang hé théng cap nudc thanh phé
Tan An

Tinh dén nim 2024, téng cong suit cip nudc toan

thanh phd Tan An dat khoang 24.000 m?/ngay dém.
Trong do:

« Nha may cip nuéc Tan An st dung nudc mét
tii hé Béo Pinh (10.000 m3/ngay dém) va nudc
ngdm tit giéng khoan (7.500 m3/ngay dém).

« Cac tram cdp nuéc khu vyc (phuong 2, 3, 6 va

xa Lgi Binh Nhon) cung cp tdng cong 6.500
m?/ngay dém, hoa mang ludi chung.
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Bang 1: Ddi tugng khio sat [Nguén: Nhém tac gial

STT Déi tugng

Dia chi/ mo ta

1 Xi nghiép cdp nudc Tan An

- Phuong 4, TPTA

- Cong suét: 17.000 m3/ngay

- Hoa mang cung cip TPTA

2 Tram cdp nudc Phuong 2

- Phuong 2, TPTA

- Cong suét: 1.400 m3/ngay

- Hoa mang cung cip TPTA

3 Tram cdp nudc Phuong 3

- Phuong 3, TPTA

- Cong sudt: 1.500 m3/ngay

- Hoa mang cung cédp TPTA

4 Tram cdp nudc Phudng 6

- Phuong 6, TPTA

- Cong suét: 1.200 m3/ngay

- Hoa mang cung cdp TPTA

5 Tram cdp nudc Xa Loi Binh Nhon

- Xa Lgi Binh Nhon, TPTA

- Cong suét: 1.000 m3/ngay

- Hoa mang cung cdp TPTA

6 Tram cdp nudc Nguyén Cong
Trung

- Phuong 3, TPTA
- Cong suét: 1.400 m3/ngay

- Hoa mang cung cap TPTA

Bang 2: M6 ta cap do rairo'®

Cép Miic do Mo ta Gia tri R

1 Thip Céc hanh dong c6 thé dugc thuc hién nhu moét phin cta hoat dong  T6ng diém tit 1-4
thuong 1é.

2 Trung Khong c6 téc dong nao dén an toan nudc uéng, nhung cdn chu y dén  Téng diém 4-7

binh hoat dong va/hodc c6 thé cai thién trong trung va dai han dé tiép tuc

gidm thiéu rui ro.

3 Cao Cén thyc hién cdc hanh dong dé€ gidm thiéu rai ro. Céclua chonkha thi  Téng diém 7-15
(lya chon ngén han, trung han va dai han) can dugc ghi chép lai (nhu
mot phin ctia k& hoach cai thién) va trién khai dya trén cdc uu tién va
nguon luc sin co.

4 Rét cao Khong thé loai trit nhiing tdc dong tiéu cuc nghiém trong dén an toan  Téng diém 15-25

nudc udng va thdm chi la gidn doan ngudn cung cdp. Kiém tra cac
phuong an ngdn han dé€ giam thiéu hdu qua cdp tinh; xem xét cdc ngudn

nudc thay thé.

Mang luéi phan phdi bao gébm hon 440 km dudng 6ng
(gang, PVC, HDPE), phuc vu trén 27.000 khach hang,
bao gébm h¢ dan cu, t6 chuc, don vi san xuit va dich
vu. So d6 téng thé mang ludi cdp nude thanh phd Tan
An dugc thé hién trén Hinh 2 sau.

Tuy nhién, trong qué trinh vin hanh, hé thong cdp
nudc TPTA da va dang d6i mat v6i nhiéu sy ¢ va rii
ro. Giai doan 2017-2023, s lugng su ¢8 vé ro ri va
hu hong 6ng dan ting manh, tii 59 vu (ndm 2017) 1én
1.329 vu (ndm 2023) ( 3). Trong d9, tinh trang v& dng
do thi cdng ha tang khac hodc do chit lugng 6ng kém
chiém ty 1é cao. Céc van dé nhu ap lyc khong 6n dinh,

tac nghén, 6 nhiém thd cip va sailéch thong tin khach
hang ciing thuong xuyén xay ra.

Tinh trang gia tdng su ¢d 1o ri va hu hong dudng 6ng
tai TPTA tuong dong véi cac thach thic ma nhiéu
do thi dang phét trién ¢ Viét Nam va cac nude dang
phat trién phai d6i mat '3, Cac nghién ctiu quéc té vé
hé théng cép nudc thudng chi ra ro ri mang luédi 1a
mot trong nhiing rai ro phd bién va gay thiét hai 16n
nhit, anh hudng dén hiéu qué vin hanh va chitlugng
nude 1021-26 yiec tang s6 lugng su ¢6 theo tling nam
(t 59 vu ndm 2017 lén 1329 vu nam 2023) cho thdy
muc d¢ nghiém trong va cin dugc uu tién xu ly. Trén
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Phirong phap da tiéu chi

Phirong phap khio
sat va dien tra thuc e

Bwéc 1: Xic dinh cac d6i twong c6 moi nguy

xay ra rui ro cho HTCN TPTA

v +

Ciac mol nguy xay ra Xay dung cac tiéu chi
rii ro HTCN danh gia mirc d6 thiét
hai cuia cic rii ro (cj)
I |
Panh gia lwa chon cic Mirc d6 quan trong
méi nguy chinh, ting cac tiéu chi (so sanh
suat xay ra (P) cap)

.

-
Plurong phap khdo

sar v kién chuyén gia
Phirong phap AHP
Plurong phap khao

sat va diéen tra thuc

£
re

Plurong phdp khdo
sar 3 kién chuyén

gia _

Bwéc 2: Tinh trong s6 cac tiéu chi (wj)), dél_lll
gia diém mirc d6 nghiém trong cia méi
nguy doi vai tirng tiéu chi (ri)

v

Tinh t('-ing mirc thiét_h;_li cia méi nguy:

- s
wjri

Plurong phap ban
dinl heong

Bwdc 3: Dinh hrong tirng rui ro: R=PxSi

7

Bang phén cap |

Bwéc 4: Phin cip rii ro |

S

Hinh 1: Xay dung quy trinh danh gia cac rti ro HTCN TPTA [Nguén: Nhom tac gial

Bang 3: Tong hop rii ro mang luéi cap nudc tir thang 6 nam 2017 dén 2023 2°

STT Nguyén Nhan TAN AN
2017

1 ONGCAI 24
Don vi thi cong lam bé 1
Tu bé 23

2 ONGNHANH 35
Don vi thi cong lam bé 0
Tu bé 14
Ong nghet 10
Hu van, xi ric co 11
TONG CONG 59

2018

47

15

32

119

58

24

32

166

2019 2020 2021 2022
134 212 278 298
35 105 117 140
99 107 161 158
284 399 598 725
25 120 152 129
119 102 127 175
73 102 133 115
67 75 186 306
418 611 876 1023

2023

435

224

211

894

201

236

72

385
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CAC TCN
NGAM RAI RAC
(du phdng)

D150 - D200
(mm)

i

MANG LUGI CAP NUGC
TP.TAN AN

Lwu lugng cdp vdo mang

i 24.000 m3/ngay, 2 x D400
t6ng chiéu dai tuyén 6ng | (mm)

440km, t6ng s6 luong

NM NUGC TANAN
(du phong 20% cbng sust
thiét k€ cla nhd mady)

D1000(mm)
(s6 lugng 02)

khdch hang 27.000 khdch
hang, phdn ving tach _
mang thanh 14DMA dé
qudn 1y va chéng th4t
thodt.

GIENG NUOC
NGAM THO
(dy phong)

Hinh 2: Hién trang cap nudc TPTA [Nguén: Nhém tac gidl

co s¢ do, nghién ctiu da xdc dinh 20 mdi nguy chinh
thudc bon hgp phan ctia hé thong cip nudec gom:

« M&di nguy lién quan dén nguén nuéc: O nhiém
hiiu co, thuéc BVTYV, kim loai ning, khu ldy
ngudn nudc tho; Thiéu luu lugng nguén nudce
tho; Su c8 moi trudng, tran ddu, 6 nhiém xa thai,
cong nghiép, nong nghiép,...; Nudc thoé nhiém
mén mua kho han; La lut, mua to kéo dai thay
d6i nhanh chdéng vé chit lugng ngudn nudc tho
(nu6c mét, pH giam);

« MGdi nguy lién quan dén hé thdng xti ly: Ro ri
hoa chat clo khi triing, xut nang PH, PAC keo
ty, phét sinh sin phdm qua trinh kht tring; Qua
tai hé thong; Mt dién; Van hanh sai quy trinh;
Xt Iy bi gian doan/mét kh triing;

« MG4i nguy lién quan dén Mang luéi phan phdi
nuéc: Ro ri dudng 6ng; O nhiém thi cip; Tic
nghén dudng éng; Ap luc nuidc khong 6n dinh;
Luu lugng khong du cap

MGi nguy lién quan dén Pau néi khach hang: Thong
tin khach hang khong chinh xac; H6 so tht tuc khong
day du; Cong trinh d4u ndéi khong dam bdo chat
lugng; Vi tri ddu n6i khong phit hgp; Chay ngugc.

Bo t iéu chi danh gia ridiro
Duia trén cac phuong phap nghién ctiu trén, rai ro hé
théng cdp nudc dugce danh gia theo tin sudt ciia moi

nguy va muic do thiét hai/hiu qua cta rti ro. Trong
d6 yéu t6 tan sudt xudt hién moi nguy dugce danh gia
ban dinh lugng theo thang diém tu 0-5, thong qua thu
thap thong tin thuc té€ tli cdc don vi cdp nudc trén dia
ban thanh phd Tan An. Yéu t6 mdc d6 thiét hai dugc
danh gia bang phudc phép da tiéu chi. Dya trén y
kién chuyén gia (CG), nghién ctiu da xdc dinh 7 tiéu
chi danh gia (bang 4) mtic d¢ thiét hai ctia rti ro va
trong s6 tuong ting theo phuong phidp AHP, két qua
dugc trinh bay tai Bang 6.

Viéc sti dung phuong phap AHP dé xac dinh trong s6
cac tiéu chi ddnh gia rti ro 1a mét cach tiép can khoa
hoc va phé bién trong cac nghién ctiu danh gid rai
ro phtic tap. Diéu nay giup lugng hoa mic do quan
trong cta ting yéu td dya trén kinh nghiém chuyén
gia, tang tinh khach quan va tin cay cho két qua. Cac
tiéu chi dugc chon loc kha toan dién, bao gom ca tac
dong truc tiép (gidn doan, stic khoe, kinh té) va gian
tiép (uy tin, tdm ly xa hoi), phi hgp véi khuyén nghi
clia cdc t6 chiic qudc té€ nhu WHO vé K& hoach An
toan Nudc (WSP).

Viéc xdy dung bd tiéu chi ro rang va xac dinh trong
s6 bing AHP 1a mot diém manh ctia nghién ctiu, ddm
bao tinh hé thong va minh bach trong qua trinh danh
gid rti ro. Trong s6 cao nhit danh cho "Gian doan
cung cdp nuédc cho khach hang” phan éanh ding tim
quan trong ctia viéc duy tri dich vu lién tuc, trong khi
yéu t6 “Anh huéng stic khoe, mim bénh” ciing dugc
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Bang 4: K&t qua cac tiéu chi danh gia muc dd thiét hai trong rii ro hé théng cap nudc va trong s6 [Nguon: Nhém

tac gid]

Tiéu chi danh gid Trong s6 theo tiing Chuyén gia Trong
CGl CG2 CG3 CG4 CG5 CG6 CG7 CG8 CGY

(1) Gidn doan cung cdp nudc chokhach ~ 0.293 0.226 0.239 027 0.176 0.222 0.259 0.278 0.215 0.242
hang
(2) Anh hudng stic khoe, mdm bénh 0.165 0.165 0.165 0.158 0.212 0.228 0.158 0.132 0.134 0.169
(3) Mét niém tin, uy tin vao khachhang ~ 0.105 0.134 0.141 0.117 0.136 0.082 0.115 0.129 0.166 0.125
(4) Gay hoang mang du luén vé chit 0.117 0.1 0.094 0.094 0.113 0.14 0.138 0.106 0.153 0.117
lugng, thdm my
(5) Anh hudéng sin xudt, sinh hoat,dich ~ 0.098 0.156 0.15 0.151 0.151 0.142 0.142 0.151 0.145 0.143
vu khach hang
(6) Thiét hai kinh t€ cho khach hang 0.117 0.086 0.083 0.08 0.083 0.078 0.082 0.120 0.086 0.091
(7) Thiét hai kinh t€ cho cong ty 0.105 0.133 0.128 0.129 0.129 0.108 0.106 0.084 0.101 0.114

danh gia cao, nhin manh vai tro ctia nuéce sach d6i véi
7,25

stic khoe cong dong
Két qua danh gia riiro

Nhu da trinh bay & trén, yéu t6 tdn sudt cia mdi nguy
dugc danh gia truc ti€p cho tiing méi nguy dua trén
kinh nghiém ctia chuyén gia vn hanh hé thdng cdp
nudc, theo thang diém tii 0-5. Yéu t6 miic do thiét hai
cua ciing dugc danh gia dya trén kinh nghiém chuyén
gia. Diém dénh gid ctia m6i nguy tuong tGing véi mbi
tiéu chi con ctia miic d¢ thiét hai dugc nhan véi trong
s6 cua tiéu chi con tuong ting dé€ xac dinh dugc diém
s6 muic 46 thiét hai tong cong ctia mdi nguy do.

Mtic d¢ rui ro ctia cac méi nguy sau d6 dugc tinh toan
theo cong thiic (R = P x Si) va phén loai theo cdp do
theo Bang 5 nhu sau:

Két qua dénh gia trén cho thdy mang luéi phan phéi la
khu vuic riii ro cao nht véiro ri 6ng (R = 14,55), ap luc
khéng 6n dinh (R = 14,28) va cac vin dé vé€ luu lugng,
6 nhiém thi cdp (R ~ 5-7). D6i v6i nguén nudc tho,
rui ro tiém 4n cao nhét 14 nguy co thiéu hut luu lugng
vao mua kho (R = 7,78, cép 3), tiép dén 1a cac rui ro
trung binh nhu 6 nhiém do mua I, nhiém min, xdm
nhap nudc thai (R dao dong tui 5,2-5,7) va mot s6 rii
ro thip nhu tran ddu hay xa thai cong nghiép (R ~ 3,1).
Tram xt ly nudc va d4u néi khach hang déu ¢6 rui ro
& mtc thip (R < 4), ngoai trii nguy co gian doan xu
ly do chét lugng nudc dau vao kém (R = 7,06). Riéng
ddu néi khach hang néu khong kiém sodt tt co thé
gy 6 nhiém thi cip trong toan hé thong.

Vé t6ng thé, hé thong khong ghi nhén rti ro & mic
rdt cao (cdp 4), tuy nhién c6 4 ri ro cép cao (cép 3)
can dugc vu tién xu Iy, 8 rai ro trung binh (cip 2) c6
thé gidm nhe thong qua diéu chinh ky thuét, va phan

16n rai ro 6 mic thip (cdp 1) van cin gidm sit dinh
ky dé€ ngan ngtia tich liy nguy co. Két qud nay phu
hgp véi thuc trang chung ctia cac hé théng cdp nudc
d6 thi ¢ Viét Nam, noi nguén nudc thudng chiu ap
lyc tii 6 nhiém va bién d6i khi hau (xdm nhap min, la
lut), va ha tAng phan phdéi thuong ci ki, dé gap su c6 3,
Tinh trang ro ri va 4p luc khong dn dinh trong mang
luéi phéan phéi la vin d€ phd bién dugc nhiéu nghién
ctiu chira®’. Viéc khéng cé rii ro rét cao” 1A mot tin
hiéu tich cuc, cho thdy hé thdng c6 kha ning duy tri
hoat ddng co ban, nhung su hién dién ctia nhiéu rai ro
“cao” va “trung binh” doi hoi cac bién phép can thiép
kip thoi. Ngudn nudc va mang ludi phan phéi 1a hai
khu vyc trong yéu nhdt vé rui ro, dic biét la tinh trang
thiéu hut Iuu lugng ngudn nudc va cac su c6 lién quan
dén ro ri, 4p luc trong mang ludi. Két qua nay cung
cdp co s6 viing chic cho viéc x4y dung cic giai phap
kiém sodt rtii ro cé muc tiéu.

P é xuit gidi phap dam bado cip nudc an
toan

Dé dam bdo an toan cip nude cho thanh phé Tan An
trong bdi canh bién ddi khi hiu va gia ting nhu ciu
stt dung, nghién ctiu dé xudt tiép can kiém sodt rui ro
theo hudéng cht dong, tich hop va thich ting.

Trudc hét, cin xéc dinh rd cic diém trong yéu trong
toan bo hé thong - tlii ngudn nudc, tram xt ly dén
phén phéi va st dung?’ - d€ danh gia nguy co va
x4y dung ké hoach kiém soat cu thé. Trén co s& do,
LAWACO cén thay thé hé thong mang luéi lau nam
hét han st dung, d6ng bo vat tu thiét bi, giam sét, canh
bdo 4p luc céc diém bat 1gi trén toan mang ludi cip
nudc dép tng theo nhu ciu khach hang, huéng dén
cac ngudn nudc bén viing trong tuong lai, bao gom
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Bang 5: Két qua danh gia muic dd rii ro hé théng cdp nudc thanh phd Tan An [Nguén: Nhém tac gia]

béi
tugng

Ngudn
nuéc

Mang
lusi

Diu néi

Méi nguy

O nhiém hitu co, thudc BVTV, kim loai ning, khu ldy nguén
nuéc tho

Thiéu luu lugng ngudn nude tho

Su ¢6 moi trudng, tran dau, 6 nhiém xa thai, cong nghiép, nong
nghiép,...

Nudc thé nhiém min mua kho han

La lyt, mua to kéo dai thay d6i nhanh chéng vé chét luong
ngudn nudce tho (nude mat), pH giam

RO ri hoa chit clo khti tring, xat nang PH, PAC keo ty, phat
sinh san phdm qua trinh khti trung.

Qua tai hé théng: Bom nuéc sach, bom giéng, bé loc, hu bién
tang.

Mt dién: dién yéu, su c6, nguén du phong

Vén hanh sai quy trinh: hé théng xt ly, tram bom, diéu tiét 4p
luu lugng, ap luc

Xt ly bi gidn doan/madt khii tring: ngung do su c6 mét dién,
chét lugng nudc tho x4u, Clo kh triing khong du....

RO ri dudng 6ng: bé 6ng, ro ri méi ndi, &n mon tit bén ngoai,
thi cong ha tdng khac

O nhiém thd c4p: xam nhap tit bén ngoai, hinh thanh cin ling,
giam Clo khti triing, chay ngugc....

Tac nghén dudng O6ng: chit lugng 6ng, ré ciy, vat dung qué
trinh thi cong

Ap luc nuéc khong 6n dinh: yéu gis cao diém, du gid thip
diém, khong phan b déu trén hé thong

Luu lugng khong du cdp: thiéu ngudn nudc sach, dudng kinh
6ng nho

Thong tin khach hang khong chinh xéac

HO so thu tuc khong ddy du

Cong trinh d4u ndi khong ddm bao chit lugng
Vi tri ddu néi khong phu hop

Chay ngugc

Tin Mic d6 Giad tri Cipdo
sudt thiét hai rli ro

1 3.11 3.11 1
2 3.89 7.78 3
1 3.1 3.1 1
2 2.85 5.70 2
2 2.61 5.22 2
1 2.19 2.19 1
2 1.34 2.68 1
1 3.93 3.93 1
1 3.40 3.40 1
2 3.38 6.76 2
5 291 14.55 3
2 3.34 6.68 2
1 3.23 3.23 1
4 3.57 14.28 3
3 1.75 5.25 2
2 1.37 2.74 1
1 1.37 1.37 1
1 2.23 2.23 1
2 1.94 3.88 1
1 2.19 2.19 1

viéc tdn dung ngudn nudc mat ti cic nha mdy viung
(Hinh 3), x4y dung ho diéu hoa ndi tinh lién thong
gitia cac huyén (chiém khoang 2% dién tich tu nhién)
(Hinh 4), dong thdi duy tri cac giéng khai thac nuéc
ngdm nhu nguén dy phong chién lugc. Thai gian du
kién tiép nhan nguén nudc thé Séng Tién thang 6
nam 2026, luu lugng 60.000 m*/ngay dém dén 73.000
m?/ngay dém nam 2030. Chi phi ddu tu nha may 150

ti, tiét kiém chi phi trén 65 ti/ndm 20,

Song song, viéc xay dung chién lugc kiém sodt 6
nhiém ngudn nudc la cip thiét (Hinh 5). Diéu nay
bao gdom quan ly chat ché cac hoat dong xa thai nong
nghiép - cong nghiép, thiét 1ap ngay viing dém bao
vé ngudn nudc, va ing dung cong nghé giam sat chat
lugng nudc va luu lugng theo thoi gian thuc nhim
phat hién va phan ting sém véi rti ro.

Trudc nhiing bién dong vé dan s6 va nhu ciu st dung

nudc, viéc xay dung 19 trinh thich ting 1a cdng cu can
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Hinh 4: D& xuat phuang an nguén nuéc ngot bén viing cho tinh Long An [Nguén: Nhém tac gial
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‘ Chién lwoc
phong ngira chung

Chién lwoc phéng ngira

va kiém soat 6 nhiém déi v&i

v v

v v v

Cac nguén | | Cac ngudn O nhiém O nhiém Swcd
diém phan tan nwéc ngam mua i mdi triedng
N _/
v
Giam sat Giam sat ngudn
ngudn thai tiép nhan

Hinh 5: Chién lugc phong ngtia va kiém sot & nhiém nguén nudc?®

thiét giup cdc don vi cip nubc diéu chinh quy mo,
codng sudt va phuong thiic vAn hanh hé thong trong
tiing giai doan phat trién (Hinh 6). Lo trinh nay cin
dugc tich hgp trong quy hoach do thi va quan ly tai
nguyén nudc dia phuong.

Ngoai ra, m6 hinh quén ly cip nudc ciing cin thay
d6i theo hudng linh hoat va tudn hoan (Bang 6). Cudi
cing, can ddy manh tuyén truyén va x4y dung mang
luéi phdi hgp da nganh - gia chinh quyén, doanh
nghiép, ngudi din - trong viéc trién khai cc giai phap
ung pho han hén, xdm nhap mén va bién d6i khi hu.
Su tham gia ctia cong d6ng khong chi nang cao hiéu
qua quan ly rai ro ma con gép phan xay dung y thic
bao vé ngudn nuéc bén viing lau dai.

Céc giai phap dé xuit mang tinh toan dién, bao gom ca
ky thuét (da dang ngudn, gidm sat, nang cip ha tang)
va qudn ly (thich Gng, mé hinh tuin hoan, hgp tac
cong dong). Nhiing dé xuat nay phut hgp véi cac chién
lugc quoc t€ vé quan ly tai nguyén nudc bén viing va
K& hoach An toan Nudc (WSP) ctia WHO 7»10:25:29
, von nhin manh cach tiép cén “tlit ngudén dén voi”
(from source to tap). Dic biét, viéc d€ xudt mo hinh
quén ly méi theo hudng tudn hoan va téi st dung nude
1a mét xu hudng tién tién, nham tdi vu hda tai nguyén
nudc trong béi canh khan hiém va bién d6i khi hau.
Céc giai phap dugc dua ra rat c6 gia tri va phi hgp véi
bdi canh thuc tién ctia TAn An. Diém manh 1a sy két
hop gitia giai phap ky thuét va gidi phdp quan ly, ciing
nhu su nhdn manh vao vai tro ctia cdng dong. Viéc
chuyén ddi sang moé hinh quan ly nuéc tuin hoan la
mot tdm nhin chién lugc, doi hoi sy dau tu 16n nhung
sé mang lai hiéu qua bén viing trong dai han, gitup
Thanh phé Tan An cht dong thich ting vé6i cc thach
thiic vé nuée.

KET LUAN

Nghién ctiu da thyc hién danh gid tdng thé rai ro cta
hé thong cdp nudc thanh phd Tan An trong béi canh
chiu nhiéu ap lyc ti bién d6i khi hau, d6 thi héa va
6 nhiém nguén nudc. Thong qua phuong php phan
tich thit bac (AHP) két hop danh gid ban dinh lugng,
nghién ctiu da xac dinh 20 rai ro chinh, phan loai theo
muic d¢ tii thap dén cao, trong d6 cac rlii ro ddng quan
ngai nhét lién quan dén thiéu hut nguén nudc, ro ri
mang ludi va ap luc khong 6n dinh.

Két qua cho thdy hé théng cdp nudc Tan An hién
khong déi mit véi rai ro & mic d6 rat cao, nhung ton
tai nhiéu rtii ro & muic cao va trung binh, ddc biét trong
cac hgp phin nguén nudc va phan phéi. Nhiing rai
ro nay néu khong dugc kiém soat kip thoi ¢ thé dan
dén gian doan dich vy, suy gidm chét lugng nudc va
mat long tin ctia ngudi dan.

Nghién ctiu ciing da dé xuit mot hé thong giai phap
toan dién ti ky thuat dén quan ly, bao gém: da dang
héa ngudn nudc, nang cao hiéu qua xti Iy, hién dai hoa
mang luéi phan phéi, chuén héa ddu néi khach hang
va chuyén d6i mo hinh quén ly theo hudng thich ting
va tudn hoan. Nhiing dé xudt nay khong chi huéng
dén viéc giam thiéu ruai ro hién hitu ma con tao nén
tang cho hé thong cip nudc phat trién bén viing trong
dai han.

Tu két qua nghién ctiu, nhom tac gia dé€ xuit mot s6
kién nghi nhu: tich hgp danh gia rti ro vao quy hoach
cép nudc do thi, uu tién cdi tao cac tuyén 6ng va tram
xu ly ¢6 nguy co cao; dp dung cong nghé giam sat
chét lugng nudc theo thoi gian thuyc va tang cudng
dao tao nhan lyc ky thuat; x4y dung co ché phoi hop
lién nganh va ban hanh huéng dan ky thuét vé quan
1y rtii ro cdp nudc; dong thoi ddy manh truyén thong
cdng dong va khuyén khich sy tham gia cta ngusi
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Hé théng Cap nwéc hién hiru

B8 sung Ngudn nuée Thé
mia khé bing xa lan

Quy hoach Cip nuwére viing PB5CL

Fa Y
-

o

Xay dyng Céc HB dyr trir Nudc

B& cap Nhin tao Nude ngam
vao miia mura, dung mia khé

Xay dung Thém Nha may Nwéc

Cap va Hé théng Mang luéi
Phan phai Nwéc Sach

O

1 I A
Hién nay - 2025 2025 - 2030
NGAN HAN | TRUNG HAN

2030 - 2050
| DAIHAN

Hinh 6: So hoa ban d6 16 trinh chi dong thich tng '

Bang 6: Thay d6i mé hinh quan ly 22

Chu dé Thuic tién hién nay

M5 hinh quan Iy méi

St dung nuée Stt dung don - nudc chi st dung mot 1an

rdi thai bo (c6 hay khong cé dugc xu ly)

Chaét lugng nudc cdp Xt ly tdt cd cdc ngudn nudc dé€ dat tiéu
chuén nudc dn udng sinh hoat

Nudc thai Sau khi st dung mot 14n, nudc thai tao ra
dugc xt ly va hoan tra lai méi trudng tiép
nhan

Nudc mua Tiéu thodt cang nhanh cang t6t ra khoi

khu vic ma khong cé su duy tri tinh

Su nhdn manh dugc dit vao tai st dung va phuc
héi nudc, stt dung nudc nhiéu lan (vi du nude
xdm tui cdc ho gia dinh dugc st dung tiép dé tudi)

Ap dung “right water for right use” - mtic do chat
lugng nudc cép tiy thudc vao muc dich st dung
cu thé

Vong tuan hoan kin - Céng nhén cac gid tri trong
nudc théi, thu hoi tai nguyén cho céc kiéu st
dung c6 lgi khac

Thu trii nuéc mua dé€ cip nudc, tudi, b8 cip
nhan tao cho nudc dudi dat

nguyén ven ctia HST

dan va doanh nghiép trong gidm sat, phan hoi chit
lugng dich vu (D€ cong dong cung gidm st chitlugng
nudc va phan hoi dich vy, cdn nang cao nhan thiic qua
truyén thong da dang, xay dung co ché gidm sat bang
“khoa hoc cong dan” va diém gidm sat cong dong, tao
kénh phan hoi hiéu qua (dudng day néng, ing dung),
tich hgp phan hoi nay vao danh gia rtii ro dé€ vu tién xt
ly, va xay dyng quan hé déi tac bén viing v6i cac bén
gidm sat minh bach. Diéu nay gitp phat hién sém vin
dé va ddm bao cdp nudc an toan). Nhiing kién nghi
trén dugc ky vong sé gbp phan nang cao khd nang
chéng chiu va van hanh an toan hé théng cdp nudc
thanh phé Tan An, hudng dén phat trién d6 thi bén
viing va ddm bdo quyén ti€p can nudc sach cho moi
ngudi dan.

DANH MUC CAC TU VIET TAT

AHP (Analytic Hierarchy Process) : Quy trinh phan
tich cép béac

DMA (District Metered Area): Khu vic quan ly mang
luéi cdp nuéde

DBSCL: Dong bang séong Ctiu Long

HTCN: Hé théng cép nudc

KHCNAT: Ké hoach cdp nudc an toan

LAWACO: Coéng ty C8 phan Cap thoat nudc Long An
LA: Long An

TPTA: Thanh ph6 Tan An

XNCN: Xi nghiép Cép nudc

XUNG POT LOI ICH

Nhém tac gid cam doan rang khong cé xung dot loi
ich trong céng bd bai bdo "Panh gid rti ro hé thong
cdp nudc Thanh phé Tan An, tinh Long An”

DONG GOP CUA CAC TACGIA

Luu Vin Can: Thuc hién néi dung nghién ctiu, Diéu
tra, thu thap di liéu, Phuong phap ludn, Viét - ban
thao gbc, Viét - ra sodt & chinh stta. D6 Thi Thu
Huyén: Hudng dan, Phuong phédp ludn, Gidm sat,
Quan ly dé tai.
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Risk assessment of the water supply system and proposed safe
water supply solutions for Tan An City, Long An Province

Luu Van Can®, Do Thi Thu Huyen

ABSTRACT

This study aims to assess the risks facing the water supply system of Tan An City (Long An Province)
in the context of rapid urban development and climate change. The primary objectives are to
Use your smartphone to scan this identify key hazards, analyze their level of impact, and propose solutions to enhance system re-
QR code and download this article silience and ensure safe water supply. The research methodology involves document analysis, field
surveys, expert interviews, and the application of the Analytic Hierarchy Process (AHP) to deter-
mine the weights of risk assessment criteria. Results indicate that the system does not exhibit risks
at the very high level; however, several high-level risks (such as insufficient water flow, pipeline
leakage, and unstable pressure), medium-level risks (including source pollution, salinity intrusion,
flooding, and treatment interruptions), and low-level risks (such as environmental incidents, chemi-
cal leaks, blockages, and poor-quality service connections) are still present. Based on these findings,
the study proposes a set of comprehensive risk management strategies, including real-time water
quality monitoring, infrastructure upgrades, operational improvements, and enhanced emergency
response capacity to ensure water supply safety, protect public health, and support sustainable
urban development.
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