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CHAT LUO'l\16 l\IUOC ·M~T TJ)I cAc l\IHAl\IH !iDI\16 
TIEP 61AP !iDl\l6 HJ).U THAl\IH PHO CAl\I THO 

Nguy~n Thanh Giao1 

T6MTAT 

Nghien cuu nMm danh gia chat lucyng nu6-c m~t song chinh va song nhanh ~i thanh pho Can ThO' va u6c ti.nh 
tai Iucyng chat thai do cac ho~t d<)ng phat trien ki.nh te -xa hQi dua vao song. So h~u quan trftc duqc thu tM.p 
trong giai do~n 2016 - 2018 v&i. cac chi tieu chat lU'Q'Ilg moi tru6ng nuo·c bao g6m nhi~t do, pH, ox.y hOa tan 
(DO), tong chat r~n 10' lllng (I'SS), nhu du oxy h6a h9c (COD), nhu du oxy sinh h9c (BOD), Ian Ma tan (P
PO;~"), nitrate (N-NO;) va coliforms. Vi~c danh gia chat lucyng nu6'c dl!a tren chi so WQI (\'Yater Quality 
Index) va xac dinh cac ngu6n gay 6 nhiem dm;rc thl!C hi~n bOi phan tich nhan to chinh (Principal Component 
Analysis- PCA). Tili luqng mot so chat 6 nhiem moi tru6ng ntr6'c ducyc tr&c tinh dt,.ra vao toe de) gia rang clan SO, 
d!nh lm6ng phat trien kinh te - xa h(>i va h~ so phat thai. Ket qua cho thay chat lucyng nu'O'c m?t ~ Can ThO' co 
dfo hi~u 6 nhiem hO:u wva c6 xu htr6ng tang qua cac nam. Cac chi tieu nhu DO, TSS, BOD, COD va colifo1111 
cao hO'll so v&i QCVN 08-MT: 2015/BTNMT va ham luqng cac chat gay o nhi~m tren cac song nhanh cao hO'll 
song chinh (song H~u). Chi so ctanh gia cha'.t luqng nu&c WQI dao d(>ng tu 7 4 - 89 vao nam 2016 va 51- 67 vao 
nam 2018, dieu nay cho thay chat luqng nu6c suy giam qua cac nam. K~t qua phan tich PCA cho thay nguyen 
nhan chat luqng nu&c t<,1i khu Vl!C nghien c(m chju tac d(>ng cua cac ho~t d(>ng nhu sinh ho~t, nong nghi¢p, 
cong nghi~p va cac ho~t d(>ng djch v1,1 do th\. Tai luQ'ng chat 6 nhi~m du9·c u&c tinh vao nam 2020 tu nu&c thfil 
Sinh ho~t la 648 - 27.864 kg/ngay, cong nghi~p tu 5.480 - 12.760 kg/ngay Va djch VI,! khoang 9.942 - 37.938 
kg/ngay; tai lu911g nay du9·c dv bao rang tu 1,1- 1,8 lan vao nam 2030. K~t qua dl! bao cho tMy w quan quan 
ly m6i tru0ng d.n phOi hqp v&i. cac nganh chtrc mlng d~ gifo quyet van a€! moi tru&ng ngay cang gia rang do 
phat trien kinh te xa hQi, g6p phan cfil thi¢n va duy tri chat luqng nguon nu6'c m~t. 

Tu kh6a: Chft Jm;mg 11u6c m$t, 6 nhilm hilv co; oxy hoa tan, vi sinh v~t, tong ch ft rin Jo·Jting; C/in Th<Y. 

1. D~T VAN oE 
Can Tha co nguon nu&c m~t ttrong doi phong 

phU, duqc cung cap tir cac h~ thong song ngoi kenh 
r~ch chang chit v6'i hon 158 song r<;ich 16n nh6, c6 
tclng chieu dai k.hoang 3.045 km. H~ thong song rq.ch 
chinh ~i Can Tha gom song H?u v6i chieu dai 
khoang 55 km, hru luqng nu&c 14i song Can Tua 
khoang 14.800 m3/s (Bao cao hi~n tr~g m6i tnrong 
TP. Ciln Jl10', 2015). H~ thong cac kenh r~ch nh6 
g6rn cac r?cll Can ThO', Binh Thuy, 0 Mon, Thot 
Not, Tra N6c, kenh Cai San. Bay duqc xem la nhflng 
kenh !"?Ch chinh cl~n mr&c tu song H?u vao cac vung 
n(>i ctong va noi Hen v6·i kenh f?Ch CUa cac tinh lan 
c~n !P. Can Tha, Cung cap nu&c ng9t quanh nam 
cho sinh ho<;it, nong nghi~p, cong nghi~p, dtch Vl,l. 

Tuy nhien, tuyen song, rq.ch chinh & TP. Can Tha la 
nO'i chju tac d(mg . trt,rc tiep tlr cac ho?t d()ng phat 
trien kinh te - xa h()i va dang bi 6 nhi~rn (y muc bao 
d()ng (frung tam Quan trac Tai nguyen va Moi 

L Khoa Moi tniong va Tii.i nguyen Thien nhien, Trnong f:)~i 
h9c C~n Th<.r 
Email: ntgiao@ctu.edu.vn 

tnr0ngTP. Can ThO', 2013). Vi v?yvi~c danh gia cha'.t 
luqng nu&c m?t thu0ng xuyen va lau dai; xac dj.nh 
cac vfin M o nhi~m moi tnrong mr&c m;;tt va de xua'.t 
cac giai phap quan ly moi tru0ng mr&c m~t. xu ly kip 
thOi _cac nguon gay o nhi~m, dam bao chat luqng 
nuoc phl,lC Vl,l cho ffit ca cac ho~.t d<)ng CUa ngu(ri clan 
~i TP. Can ThO' la ra'.t can thiet. Tuy nhien, cac 
chuong trinh danh gia thuong du9c do lu0ng djnh ky 
va nhifo thong so clan dfo nhieu du Mu phuc t<;ip 
(Chapman, 1992). Do d6, de giam thong so va dtra ra 
ket lu?n co y nghra danh gia, m(lt so nha nghien cliu 
da sfr dl,lng cac chi so cha'.t luqng nuo·c (WQI) M 
danh gia chat ltrqng nu&c m~t, d~c bi~t la cac chuong 
trinh quan trac hang narn t?i nhieu dta phuong (Le 
Ng9c Tuan va ctv, 2018; Nguyen Thanh Tuyen va 
Nguyen Thi Lien, 2018). Tuy nhien, WQI thu0ng d~c 
trung cho loq.i o nhiem hoi;ic khu V\fC dia ly lien quan 
va g?p kh6 khan trong vi~c danh gia tong quat. 
Ngoai ra, WQI khong danh gia duqc ve cac nguon 
gay o nhiem. Chinh vi v?.y, su dvng cac phtrong phap 
thong ke da bien da duqc ap dl,Ulg r(mg rai trong ·vi~c 

giam du Mu moi tnr0ng va giai thich so Mu a nhieu 
khia c:;uih khac nhau (Simeonov et al., 2003). Nghien 
CUu nay dtrQ'C tien hanh nh~m danh gia dien bien 
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chat luqng nu6c m~t thanh pho Can ThO' giai do?n 
2016-2018 va u&c tinh tai lm;mg chat 6 nhi~m dua vao 
song d~ra vao dinh htr6ng phat tri{in k.inh te xa hc)i, 
toe do Lang dan SO, h¢ so phat thai. KEft qua nghien 
Clru Cung dp thong tin quan trQng Ve hi~n tr~g va 
cac nguon phat s.inh 0 nhi~m ph1,1c Vtf cong tac quan 
ly moi trn6ng mr&c m~t cua TP. Can Tha. 

2. PHUONG PHAP MifflBv CtiU 

2.1. Doi tuqng nghien Clru 

Nghien CUu duqc thl,l'C hi~n tlr nam 2019 tren cac 
t.uyen song chinh va song nhanh thuc)c dia ban TP. 
Can ThO'. Cac vj tri khao sat duqc thu t~ti cac Vi t:ri 
tiep gi~1p gifra song nhanh va song H?u, cac vi tri d?i 
di¢n cho cac nguon anh hu&ng den chiit luqng nuO-c 
khac nhau. Cac vt tri thu th~p duqc tlwc hi~n bao 
gom: song H?u (nha may cap nu&c so 1), song Can 
ThO' (chq Cai Rang), r?ch Cai Cui, song Binh Thuy, 
r?ch Sang Trang, song 'f.ra N6c, song 6 Mon, song 
H~u (ch9· B~ng Tang), r?ch Thom RO'm, song Thot 
N6t va kenh Cai S~n. 

Hinh 1. So do vi tri thu mau nu&c ~ 1P. Can Th<J 

2.2. Phuang phap thu th~p so lieu 

Nghien CUu tien hanh tong hc;>p cac s6 Mu quan 
tr~c trong giai do?n 2016 - 2018 lir cac tuyen song, 
r?Ch ~Can ThO' duqc Cung ca'.p bOi. S&Tai nguyen va 
Moi tru&ng TP. Can ThO'. Cac chi tieu duqc do d?c 
lien t1,1c bao g6m nhi~t d9 (°C), pH, ham Im.mg oxy 
hoa tan (DO, mg/L), t6ng ch al dn lo· lung (fSS, 
mg/L), amoni (N-NH/), nitrate (N-N03-, mg/L), 

orthophosphate (P-PO/ mg/L), nhu du oxy h6a 
h9c (COD, mg/L) va coliforms (MPN/100 mL). Chat 
luqng nu6c dtrQ'C danh gia qua tltng thong SO ricng 
bi~t Mng each so sanh v6i Quy chufu Ky thuat Qu6c 
gia v~ chat luqng n u&c m~t QCVN 08-
MT:2015/BTNMT. 

2.3. Phuang phap x\r ly s6 lieu 

Sl! khac nhau gifra cac vi t:ri thu m§u trong tt1ng 
chi tieu danh gia chat luqng nu&c duqc thvc hi~n 
b<lng phuong phap phan tich one-way AN OVA th6ng 
qua phan mem IBM SPSS statistics for Windows, 
Version 20.0 (IBM Corp., Armonk, NY, USA). Ngoai 
ra, phuong phap phan tich nhan to chinh (Principal 
Component Analysis-PCA) dung de giam b6t nhuug 
bien s6 li~u ban dau khong c6 dong g6p quan trong 
vao Sl,f bien d¢ng cua SO li~u t:rong khi l?O ra m(>t 
nh6m cac bien m6i goi la thanh phan chinh (PC). 
NhCmg PCs nay khong c6 moi lien M v6i nhau va 
xuat hi{!n theo thtr ti! giam dan ve mt.le d9 quan 
tr9ng. Gia tri quan b·qng can xem xet cac thanh phan 
chinh d6 la h¢ so Eigenvalue, h{! so nay cang 16n thi 
thanh phAn chinh d6 c<) d6ng g6p cang 16n vao vi~c 
giai lhich St! bien dong cua b() SO li~U ban dau Va dieu 
nay duqc ting d1,1ng M xac dinh sq Juqng ngu6n gay 
tac dong den chat hrc;>ng nu&c m~t trong quan tr~c 
moi lruOng (Feher et al, 2016). 

2.4. Chi so chat luc;mg nu&c (WQI) 

Theo Quyet dinh 879/QD -TCMT cua Tong Cl,IC 

Moi tnr0ng Vi{!t Nam thi chi so chat luqng nu&c WQI 
(1UQ'C tinh theo cong tht'.rc (1): 

WQl. ;; [1 - 1 " ]l '3 
WQ/ = ~ ~ l~:1 lVQla .; l:b:i WQ/b. WQI, (1) 

Trong d6: WQia: gia tri WQI da tinh toan doi v6i 
5 thong so: DO, BOD5, COD, N-NH/ , P-POl°; WQib: 
gia tr! WQI da tinh toan doi v&i thong s6: TSS, do 
dt,1c; WQic: Gia trj WQI da tinh toan doi v6i thong so 
colif01ms, WQipH: gia tn WQI da tinh toan doi v6i 
thOng s6 pH (pH dao d¢ng 6 - 8,5). 

Ban 1. Than danh . chat lU'Q'Il mr&c 
Gia tri WQI 
91-100 

76 - 90 

51 - 75 
26- 50 
0 - 25 

80 

Muc danh gia chat hrqng nuac 
Su d1,1ng tot cho ffil,IC dich cap nu&c sinh ho?t 
Su dt,1ng tot cho mt,1c dich cap nu&c s.inh ho?t nhtmg can cac bi~n phap 
xu Jyphu h . 
Su d1,1ng cho nwc dich lu&i tieu va m1:1c dich tuong duong khac 
Su d1:1ng cho iao thong thuy va cac m1,1c dich tuong duong khac 
Nuac bi o nhi~m n~ng, can cac bi~n pha xfr ly trong tuong lai 

Mau 
Xanh nu&c bien 

Xanh la cay 

Vang 
Dacam 
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Tfil lu 

tinh toan, 

sinh ho?tl 
nhiem do 
toan di,ra 
so phat tlj 

Q, 

Troni 
sinh ho?t 
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luqng tJ 
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duc;>c tinli 
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(Bang 2) 

Bang2 
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TSS 
BOD 
COD 
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Tong nitO' 
Tongphot 
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khoang 

Ngi 

Taingu_j 
Bang3. 
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2.5. Tlnh toan tai lm;mg chat o nhiem 
Tai lm;mg chat 6 nhiem trong nghien cliu dugc 

·tinh toan <ltJa tren 3 nguon 6 nhiem CO' ban bao gom: 
sinh ho~t, cong nghi~p va dtch Vl,l. Doi v&i. nguon 6 
nhiem do sinh hoi;tt: tai luQ'Ilg chat 6 nhiem duqc tinh 
toan dt,ra tren thong ke dan s6, h~ so nu&c cap va h~ 
so phat thai o nhiem tinh theo d~u nguoi 

Q sin.h ho\1t= Qrmoc thai X Ci (2) 
Qnu·c'.n: lhili = 80%(N X Kcmoccfip sinh ho<il X l0-3) (3) 

Trong d6: Qsiuh ho~I la rai luQ'Ilg chat 6 nhiem tir 
sinh ho?t O{g/ngay); N la dtJ bao phat tri~n dan so 
TP. Can ThO'; Knooc cilp la h~ s6 cap nu&c sinh ho<:tt cho 
ngm'ri dan ~i cac ct6 thj (180 L/nguoi/ngay); Ci la tai 
hrQ'Ilg thai chat o nhiem cua cMt th<ii i 
(kg/nguOi/ngay) (Bang 2). 

Doi v&i nguon o nhiem do sinh ho?t va djch vt,1 
duC)'C tinh toan dt,ra tren hru luQ'Ilg nu6·c th3i va ham 
hrqng chat 0 nhiem cua thong so. 

Qcong nghi¢pho~c djch v\1 = Qmroc thiti X Ci X 10·3 (4) 
Trong d6: Qcong nghi¢p ho~c dich VlJ la tAf luQ'Ilg chat 6 

nhi~m tt1 cong nghi~p ho~c dich vt,i (kg/ngay); Q,111&c 

th:\i la luu luQ'llg nu&c thai (m3/ngay); Ci la nong d9 
cMt o nhi~m cua thong so i trong mr6-c thai (mg/L) 
(Bang 2). 
Bang 2. H¢ so tai luqng chat o nhi~m tt1 cac ngu6n 

khacnhau 

Sinhho<;1t 
Cong Djch VI) 

Chat o nhi~m nghi~p (mg/L) 
(kg/ngu&i/ngay) 

(mg/L) 
TSS 0,1075 222 353 
BOD5 0,0495 137 711 
COD 0,087 319 347 
Amoni (NH.+) 0,0054 
Tong nita 0,009 
Tong photpho 0,0025 
Dau mo phi 

0,02 
khoang 

Nguon: *Word Health Organization (1993), B<) 
Tlii nguyen va Moi tru&ng (2009) 
Ban~ 3. Dan so va hru lm;mg nu&c cap, nu&c thru giai 

doan 2020-2030 
Dan so 

Nu&c cap 
Nu&c thai Nu&c thAf 

Nam sirih ho~t 
cong dich Vl,l 

(m3/ngay) 
nghi~p (m3/ngay) 

(m3/ngay) 
2020 1.800.000 324.000 40.000 28.164 
2030 2.000.000 360.000 65.000 50.140 

Ngu6n: UBND TP. Can Th<Y (2015) 

3. KET QUA VA THAO LU~N 
3.1. Danh gia chat llfl!Ilg nu&c tren kenh r~ch W 

TP. Cfui Th<J 

~ ( 
M.. ttf1 ~ rfM ~ it !£ 
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Tli>g) Ret:1 
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Hinh 2. Dien bien pH giai do~ tir nam 2016 - 2018 
Ket qua & hinh 2 cho thay, m6i tru6ng nu&c gan 

nhu trung tinh v&i gia tri pH dao dQng trong khoang 
7,17 - 7,53 nam trong gi&i. h<,1n cho phep CQt Al (6,5 -
8) QCVN 08-MT:2015/BTNMT, khong c6 sv khac 
bi~t c6 y nghia thong ke gifra cac vt tri thu mau 
(p>0,05). pH thap nMt la 7,17 ± 0,32 nam 2016 w 
song 6 Mon va cao nhat vao nam 2017 v6i. pH = 7,53 
± 0,08 t?i chq Bilng Tang. 
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TZ£) 

0!016 0 1011 t'UOtS 

Hinh 3. Dien bien d<? dt,tc giai do~ tir nam 2016- 2018 
Hinh 3 cho thay, ham luqng d<) dl,lc qua 3 nam 

2016- 2018 dao d()ng ru 11-135 NTU. Gia tri do dt,ic 
thap nhat la 11,13 ± 2,3 NTU vao nam 2017 ~i r~ch 
Sang Tr~g va cao nhat la 135,38 ± 88,01 NTU ~i 
song Thot Not, khong c6 St,r khac bi~t c6 y nghia 
thong ke gifl'a cac vt tri khao sat (p>0,05). Ben qmh 
do, gia tri d<) dl,lC CUa cac tj tri khao Sat tren Song 
nhanh cao hon so v6i vi tri tham chieu tren s6ng 
H~u, di~u nay c6 the anh hu6ng den ffil,lC dich cap 
mr&c Cua song H<;tu trong tuong lai. Them vao d6, co 
tM thay rang ham luqng do dl,lc tang m~nh trong 
nam 2018, gap khoang 10 Mn so v&i. nam 2016, 2017. 

:~o 

IJO 

ID 

6) 

;) · 1'r~ n1~ n;~ 111~ 1 n~ rP.~ Pl.~ 1 r~ l'I.~ ll~ 1·1t~ 
S,l!qffiu sc01c10 Rj:lic;; SO!q6ich!WbSr.i S6n!Tr!. SO<~ Hio so:i6 ftlob s;.~_ibC< Kifl!C3i 

n,:i cw roe~· r~ :.:~ (Cb? s1:~ ~t.x lbCll: ~« M;1 
Tin!) RO>l 

<=>~16 c::nm cs:s::3u-31s -QC\-XOS·~IT·?a1~:BTh~IT 

Hinh 4. Dien bien chat riin 10' lting giai do~ tir nam 
2016-2018 
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Hinh 4 cho thay gia tr! TSS trong giai do<,m 2016 
- 2018 dao dQng trong khming 30 - 84 mg/L. Gia trj 
cao nMt ~ kenh Cai SAn vao n~m 2018 d?t 84,69 ± 
46,62 mg/ L, thap nh~t la 29,94 ± 9,1 mg/ L t?i vam 
Tra N6c vao n~m 2017. Ham luqng TSS tren song 
chinh (song Hf>_u) c6 xu hu6ng it 6 nhiem hon cac 
kenh n.1ch 6· song C~n Tua, kenh Cai S~n, r?ch Sang 
Tr~ng. So sanh gia tr! TSS t?i tat ca cac di~m khao 
sat trong nam 2016 va 2017 Mu w<;>t QCVN 08-
MT:2015/ BTNMT cot Al (20 mg/L). Tuy nhien, vao 
nam 2018, gia trt TSS t?i cac diem d~u vuot quy 
chuan chat luqng nu&c m~t c(>t A2 (50 mg/L) gap 1,1 

d~n 1,8 tan, ngo?i tru di~m tham chi~u tren song H?u 
m<).c du chua vuqt. quy chuan c<;>t A2 nhun.g v6i gia tri 
TSS len den 46,63 ± 8,93 mg/ L thi day la tinh tr~g 
dang quan tam. TSS cao c6 the gay h?i cho cac d(>ng 
v?t thuy Sinh, can tra SIJ quang hc;p CUa tao, lam ChO 
mr6'C khOng the Slr d1,mg d~ uong va cac nhu cau sinh 
ho?t khac, cling nhu vi~c nuoi trong thuy san 
(fruong Quoc Phu va Vii Ngoc Ut, 2006); do d6, can 
c6 cac bi~n phap xlr ly cic nguon 6 nhiem trong cac 

kenh r?Ch nay de tranh lam anh hu&ng Mn m~c dich 
cap nu6c Str dt,mg cho nguOi dan TP. c~ ThO'. 

ll 

ll 

~ ~ 1b ab ab lb ab ab b 1 1b ab ab 

8f i>m-~l"""D~~~~i'l:l""""l=-'!lmtr-:"l!l;=--'~11!1.; 

t S<q:Hjo SO.gdo ~a, SO'l 8Jllt~dl~ Slotyta S<•! Hill Slot 6 ~ Si>t!Tb<i<ltdl Cii 

~ ~ - - ~ D • - ~ ~ 
Bio! -Tit.!) 

=iot6 =201; s:s:sllOtl - QCl'l<OHIT'Jlll.'8Th'.\IT 

Hinh 5. Dien bi~n DO giai do?n tir nam 2016- 2018 
Ham luqng oxy Ma tan trung binh t?i cac diem 

nghien cilu dao dt)ng khoang 4,83 - 6,06 rng/ L (Hinh 
5), deu nam trong gi6i h~ cho phep cua QCVN 08-
MT:2015/BTNMTcotA2 (2'.. 5 mg/L). Trong d6 thgp 
nha'.t 4,83 ± 0,68 mg/L ~i r?ch Sang Trang vao nam 
2017 va cao nhat la 6,06 ± 0,1 t?i song H~u nam 2018. 
C6 SIJ khac bi¢t c6 y nghfa th6ng ke giua hai v! tri 
song 0 Mon va chg Bfuig Tang (p<0,05), tuy nhien 

khong c6 Sl! khac bi~t giUa Vi tri song H?u va cac 
nhanh song. Ben c~h d6, khi so sanh v6i c1iern song 
H?u thi vam Thom Rom va s6ng Thot Not la hai 
diem c6 gia tr! DO thip nhgt (5,3 mg/L va 5,4 
mg/ L), thap hon diem song H?u khoang 1,1 Jan. 
Dieu d6 cho thay nu6c t?i cac song nhanh c6 nhieu 
chit hfru CO', nhu c~u oxy h6a tang len. Tuy nhien, 
ham luong DO bi~n ct(>ng 16n qua cac nam va gifra 
cac vi tri c6 the la do d<? 1611, dQ sau, toe dQ dong chay 

cua thuy V\l'C va nhi~t de) rn6i tro6ng t?i tho·i di~m 
khao ·sat. 
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Hinh 6. Dien bien BOD5 giai do?n tir narn 2016-
2018 

K& q ua phfu1 tich thong so· BOD5 (Hinh 6) cho 

thfly, nong d¢ trung binh bi~n d¢ng cao, <la<? d(>ng 
3,88 - 8,8 mg/ L, c6 XU hu6ng giam vao nam 2017 va 
tang cao vao nam 2018. Vao nam 2016 va 2017 chi co 
m<;>t so v~ tri vuqt. QCVN 08-MT:2015/BTNMT cot 
A2, tuy nhien vao nam 2018 thi tat ca cac vj tri deu 
vuqt QCVN 08-MT:2015/BTNMT cqt A2 khoang tlt' 
0,9 - 1,4 lan, dang chu y r?ch Sang TrAng va chq 
Bfuig Tang. So sanh v6i diem nghien Clru tren s6ng 
H~u cac diem tren song nhanh c6 xu hu6ng o nhiem 
hon, cac vj tri nhu vam Thom Rom, chq Bang Tang, 
song Thot Not, kenh Cai sa.n co gia tri BODri trung 
binh cao hon ru 1,2 - 1,6 Hin. V6i.nong do BOD5 cao 
dien ra nhi~u nam nguyen nhan c6 the la do ~i day 
h~ thong song, r?ch phai ti~p nh~n mot luqng l&n 
chftt thai do cac ho?t d()ng phat trien kinh te-xa h()i. 
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Hinh 7. Di~n bi~n COD giai do?n tir nam 2016- 2018 
Qua hinh 7 cho thay ham COD trung blnh t?I 

cac diem nghien Clru tren dja ban TP. Can Tua bien 
dong trong khoang 9 ± 1,04 mg/L (song H~u) -

17,18 ± 3,35 mg/L (chq Bang T~ng) va vuqt QCVN 
08-MT:2015/BTNMT c¢t Al (10 mg/L) (ngo?i tru v! 
tri tren song H?u). Hai vi tri chq Bang Tang va diem 
tham chieu (song H?u) khac biet c6 y nghla th6ng ke 
va khac biet so v6i cac vi tri (p<0,05) (Hinh 7). Chat 
luqng nu6c tren song H?u c6 gia tri COD trung binh 
thap hon so v&i cac diem b·en song nhanh nhtr song 
Can Tua, chc;y Bang Tang, kenh Cai Sin. Chat thai 
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phat sinh tu chq c6 anh hu&ng l6n den chfit luqng 
moi truang nu6·c t?i khu V\fC nghien cU'U. 
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IDnh 8. Dibi bien amoni giai dotµi ru nam 2016- 2018 
Ham lm;mg amoni co gia bi trung binh dao d(>ng 

0,05 - 0,25 mg/L, khong c6 St! khac bi~t gifra cac vt 
tri thu mau (p>0,05). Thap nhat la 0,04 ± 0,02 mg/L 
vao nam 2016 t?i song 6 Mon, cao nhfit la 0,24 ± 0,13 
mg/L ~i vam Tra Noc vao nam 2018. Tren song 
nhanh, ham lu911g amoni co SI! clao d(>ng tuong ti! 
nhu tren song chfnh. Nhin chung, gia tri N-NH4• t?i 
cac diem nghien c(ru d~u nfun trong gi&:i htµi cho 
phep cua quy chuan chat luqng nu&c m~.t QCVN 08-
MT:2015/BTNMT c<)t Al (0,3 mg/L) nhung cac gia 

tri nay dang co XU hu&ng tang (y Mu het cac vt tri. 
can thuong xuyen theo doi cac ho?t d<)ng co the gay 
ra St! gia tang amoni nhu nuo·c thai sinh ho?t, mr&c 
thai tu ho~t d(mg cl.ta cac nha may, xi nghi~p, ho;:;it 
d<)ng San XUat nong nghi~p ~i khu Vl,fC nghien CUU. 
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Hinh 9. Di~n bi~n nitrate giai dotµi tU nam 2016 - 2018 
Ket qua danh gia di~n bien N03• N & hlnh 9 cho 

thay, t,li 11 diem nghien c(ru h~m lu9ng nitrat d~u 
nim tTOng gi&i htµi cho phep QCVN 08-
MT:2015/BTNMT c<)t Al (2 mg/L), dao d(>ng trong 
khoan:g 0,5 - 1,9 mg/L. Cao nhfit la 1,9 ± 1,14 mg/L 
~i chq Bang Tang vao nam 2016, thfip nhat la 0,46 ± 

0,18 mg/L ~i s6ng Binh Thuy vao nam 2016. T~i chq 
BAng Tang co St! kh~c bi~t v~ m~t y nghia thong ke 
so v&:i cac v! tri con l;;li (p<0,05) . Ben C;;lnh do, so sanh 
cac diem tren song nhanh v6i diem tren song H~u 
cho thfiy, gia trt N03• w 11 diem bien d<)ng tuong d6i 
gi6ng nhau. Nitrate ti l~ thu?n v6i n6ng d(> oxy hoa 
tan trong mr&c (Nguy~n Kh~c Cuang, 2002), do d6 

moi truang nu&c co n6ng d<) oxy hoa tan thfip, lam 
can tr& qua trinh chuyen h6a cac d~ng d~ thanh 
nitrat trong mr&c m~.t. Ham luqng N-N03· thfch hQ'P 
cho nuoi tr6ng thuy san tir 0,2-10 mg/L (Truong 
Qu6c Phu va Vu NgQc Ut, 2006) . 
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Hinh 10. ~nbi~nphosphategiaid~ tirnam2016-2018 
Qua ket qua nghien cU'U cho thfiy, ham Im.mg Ian 

P-PO/ dao d()ng trong khoang 0,03 - 0,3 mg/L, khac 
bi~t coy nghia giU:a hai vt tri r?ch Tra Noc va s6ng 6 
Mon va khong c6 St! khac bi¢t gifra diem song H?u 
v&i cac nhanh s6ng (p>0,05) . Gia tri cao nhat duqc 
ghi nh?n ~i r?ch Tra Noc nam 2016 d;:;it 0,23 ± 0,08 
mg/L, thap nha'.t la 0,03 ± 0,01 mg/L w kenh Cai S~n 
nam 2016. M~c l<llac, ham lu<)'Ilg P-POl tren s6ng 
nhanh c6 xu hu6ng cao hon song chinh trong giai 
dotµi 2017 - 2018. Nhln chung, gia trt P-PO/ trong 
giai do;;ln 2016 - 2018 CO XU htt6ng giam t(,li m()t SO 
di~m va nam trong gi&i h?n cho phep cua QCVN 08-
MT:2015/BTNMT c<)t Al (0,1 mg/L), ngo~ trir t;:;ii 
song Binh Thuy, r?ch Sang TrAng va song Tri Noc. 
M~c du ham luqng Ian P-POl da dc,i.t quy chuan chat 
luqng mrO-c m~t nlumg dang c6 xu hu&ng tang tr& I~ 
& cac tj tri nhu song H?u, song Can ThO', r?ch Cai 
Cui, s6ng Binh Thuy, s6ng Tra Noc, song 6 M6n va 
kenh Cai S~n. St! gia tang n6ng d<) orthophosphate 
c6 th~ clan d~n hi~n tuqng phu du5ng ngu6n nu&c 
dan Mn S\1' phat trien qua mt'.rc cua thuy sinh thtJC v~t 
va cac van de m6i truong c6 lien quan. 

Ket qua danh gia <lien bien coli/01111 giai dO?Il 
2016 - 2018 & hinh 11 cho thay, gia tJi co/ifon11 t:rung 
blnh dao dQng 500- 6100 MPN/100 mL. Cao nhat la 
6125 ± 3693.58 MPN/100 mL ~i chq Bang Tang nam 
2016 vuqt 1,2 fan so v&:i quy chuan QCVN 08-
MT:2015/BTNMT cot A2 (5000 MPN/100 mL) va 
thap nhat la 532.5 ± 145 MPN/100 mL t,li s6ng 6 
Mon (2017). Ket qua nghien cuu cho thay, ham 
Juqng colifonn giam ur nam 2016 den nam 2017, tuy 
nhien, c6 dau hi~u tang tr& l;:;ii (y nam 2018 nhung van 
d?t quy chuan QCVN 08-MT:2015/BTNMT c()t Al 
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(2500 MPN/100 mL) . Cac gia trt colifonn khong c6 
st,l' khac bi~t so v6'i diem tren song H?u (p>0,05). 
,.,12000 
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Hinh 11. Di~n bien colifo11Tl giai do~ tir nam 2016- 2018 
T6m l~, chat lm;mg mr6·c t;ri cac vt tri song 

nhanh bj o nhiem nhieu hon so tren song chinh 
' , 

dang quan tam nhat la t:?i r~ch Sang Tdmg, song Tra 
Noc, song H~u (chq Bfuig Tang) d6i v6i cac thong s6 
nhtr BOD, COD, P-PO/ va coliform. 

3.2. Chi so darm gia ch~t hrQ'llg nu&c (WQI) 
Qua ket qua khao sat t:rong nghien ct'.ru, dva tren 

cac thong so h6a ly nu&c tinh toan chi so WQI cho 
thay chat luqng nuo·c co xu hu&ng giam trong giai 
qo~ 2016 - 2018 14i tat ca cac vj tri khao sat, dao 
dQng ttr 7 4 - 89 (nam 2016) va 51 - 67 (nam 2018). 
Chi so WQI c6 gia tti cao nha'.t vao nam 2017 (kenh 
Tra Noc) va thap nhat 14i kenh Cai S~n (nam 2018). 
T;;ti ctiem tham chieu tren song H?u, chat luqng nu6·c 
duqc ghi nh?n bien d<)ng tuO'ng t1.,l' nhtr tren cac song 
nhanh. 
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Hinh 12. Danh gia chat luqng nuoc di,ra tren chi so 
WQI 

Chat luqng gi3m tir muc dung cho cap mr6'c sinh 
ho~t nhung can phai qua XU ly phu hqp den mt'.rc SU 
d1,mg de ttr&i tieu va cac mvc dich tU'0'11g duong/thap 
hon va ttrcmg doi d<fog d~u gifra cac diem khao sat. 
Bi~u nay co the cho thay ding cac ho$.t ct<)ng nhan 
t;;to cua con nguOi da vu(Yt qua kha nang w lam s;;tch 
cua cac nhanh song. 

Cac ngu6n gay O nhi~m c6 the duoc xac dinh 
thong qua phan tich PCA Ket qua pha~1 tich d~o·c 
trinh bay trong bang 4. · 

Bang 4. K~t qua phful tich cac ngu6n gay o nhi~m 
chinh 

Chi tieu PCl PC2 PC3 PC4 PC5 

Nhi¢td<? 0,1 0,1 0,7 -0,2 0,5 

pH -0,2 0,0 0,2 0,8 -0,1 

D<) Cll,lC -0,3 -0,4 0,0 0,1 0,6 

TSS -0,2 -0,5 -0,2 0,1 0,2 

DO 0,4 -0,3 0,2 0,2 0,0 

BOD -0,5 0,0 -0,l -0,1 0,1 

COD -0,4 0,1 -0,2 -0,3 -0,1 

NH/-N 0,2 0,1 -0,6 0,1 0,4 

NO:i·-N -0,4 0,1 0,2 0,1 -0,1 

PO/-P 0,1 0,5 -0,1 0,1 0,1 

Coliform -0,1 0,5 0,0 0,2 0,4 

Eigenvalues 4,2 2,8 1,7 1,0 0,5 

% Variation 37,9 25,7 15,3 8,6 4,8 
Cum.% 
Vaiiation 37,9 63,6 78,8 87,5 92,3 

Cac thanh pMn PCs c6 h~ s6 eigenvalue 16n hem 
1 ~u9·c xem la co y nghia giai thich khoang 78,8% 
bien d<)ng cua b9 s6 Mu. Trong d6, PCl giii thich 
37,9% (h~ so eigenvalues la 4,2) sv bien d<)ng va c6 
h~ so tmmg quan nghich yeu - trung binh v6'i do 
dvc, COD, N03· • N va tucmg quan thu~n yeu v6'i DO" 
do thanh phan PCl Mu nhu tong hQP d1a cac chat o 
nhiem hfru CO' tu chat thfli sinh ho~.t va cong nghi~p 

dtch vv - thuong m?i (Fan et al, 2010). PC2 giii thich 
25,7% va duqc dong g6p tich Cl!C b&i POl-P, coliform 
va ht anh hu6ng tieu qrc b&i d9 dl,l.c, TSS, DO. Thanh 
phan nay c6 lien quan den vi~c SU dl,l.ng h6a chat 
nong nghi~p va cac ngu6n gay 6 nhiem b&i phan b6n. 
PC3 chi~m khoang.15,3% vi~c giai thich bien d(>ng va 
CO Sl,1' dong g6p m~mh cua nhi~t dQ va lien ket V6'i cac 
thong s6 dinh duong vo co·. PC4 giai thich 8,6% la 
thanh phan li~n quan den cac chat tAv rira va cac vat 
Mu an mon b&i c6 S\f dong g6p tich c~c cua pH. cu6i 
.cling, PC5 gicii thfch khoang 4,8%, tuy nhien h~ so 
eigenvalues la 0,5, do c16 thanh phan nay c6 th~ dtrO'C 
b6 qua. Doi v6'i khu vvc nghien ct'.tu 6 nhi~m dtr~c 
quy cho cac ho;;tt d<)ng sinh ho?t, nong nghi~p, co~g 
nghi~p va cac ho;;tt d(>ng do thi t?p trung va c6 th~ 
gay ra mot Im.mg 16n nu&c thai ra song n;tch. 

3.3. Dv bao tai luqng ctia cac chat o nhiem ttr cac 
ngu6n khac nhau giai do(;Ul 2020 - 2030 

Can cu vao Nien giam Th6ng ke TP. Can Tha 
nam 2018, cac dv bao phat trien dan so den nam 
2020, he s6 danh gia nhanh cua To cht'.rc Y te The 
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gi&i (WHO), dinh hu6ng phat trien TP. Cin 1na den co the dl! bao duqc tai lUQ'llg 6 nhiem ill cac nguon 6 
nam 2030 tam nhin 2050 va m(>t so M so 6 nhiem t?i nhiem f:?i TP. Can Tha nam 2020 va d\f bao den nam 

·cac vung kinh te tn:mg diem vl.tng DBSCL (Cin Tha) 2030 nhutrong bang 5. 
Bani! 5. Du bao tai luoni!' cac chat o nhiem tir cac nj!Uon khac nhau d~n nam 2030 (kg/ngay) 
Chi tieu Nu&c thai sinh ho<;tt Nu&c thii c6ng nghi('!p Nu&c thai dich V\l 

2020 2030 2020 2030 2020 2030 
TSS 27.864 30.960 8.880 14.430 9.942 17.699 
BOD 12.830 14.256 5.480 8.905 20.025 35.650 
COD 22.550 25.056 12.760 20.735 37.938 67.539 
Amoni 1.399 1.555 
TN 2.332 2.592 
TP 648 720 

Doi v6i nguon nu&c sinh ho<;tt, tai ltrQ'llg 6 nhiem 
cua COD co gia trt cao nhat, tiep den la TSS, BOD; 
ket qua nay hoan toan phu hryp do M so tai h.rQ'llg cua 
COD, BOD va TSS kha 16n trong nu&c thai sinh ho<;tt. 
Den nam 2030, gia tri tai ltrQ'llg o nhiem tang Jen 
khoang 1,1 lin. Tuy nhien, neu chat tha.i dugc x:U ly 
trong be h! hoq.i dugc xay dt,mg theo TCVN 
10334:2004 thi hi~u suat xU ly cua be d<;tt 50 -70% doi 
v&i TSS va 25 - 45% doi v6'i. COD va BOD (long q1c 
Xay dt,mg, 2009). Do d6, co khoang 40% (tuong t1ng 
12,384 kg/ngay) lm;mg TSS va 65% (tuong ting 25,552 
kg/ngay) lu()'llg chat thai hfru co· theo dong chay ra 
cac kenh r1;1ch vao nam 2030. T?i cac khu cong 
nghi~p & Can Tua, hau nhu da c6 h~ thong thu gom 
xii ly nu6c thfu do do tai lu9ng 6 nhiem tir ngu6n 
nu&c cong nghiep ttrong d6i tha'.p, dao d()ng ru 5,480 
- 12,760 kg/ngay. Dl! bao den nam 2030 tfu lm;mg 
chat gay o nhiem dao d¢ng tu 8,905 - 20,735 
kg/ngay, tang khoang 1,6 Hin. Tai ltrQ'llg cac chat o 
nhiem tu nu&c thfu dich V\l co ham lu()'llg cao nhat, 
dao d9ng ru 9,942 - 37,938 kg/ngay, tang khoang 1,8 
lan vao nam 2030. 

Ngoai ra nu&c thfu nganh dich V\l tuy co h.ru 
hrQTlg it hon so v6i nu&c thfu sinh ho<;tt va cong 
nghi~p nhung nong d() cac chat 6 nhiem lq.i cao hon 
ga'.p 3,66 Ian so v&i nu6-c thcii c6ng nghi~p va gap 1,56 
Jan so v&i nu6·c thai sinh ho?t. Do do, can phai c6 
bi~n phap quan ly Va Xlf }y chat gay 0 nhiem, d?c biet 
la 0 nhiem m6i tru6ng b&i cac ho1;1t d(>ng d!ch Vl,I.. 

Can luu y r~ng, lm)'Iig chat thfu d6ng gop do san xuat 
n6ng nghi~p d6ng vai tro rat l&n trong vi~c gay ra 
cac van de 6 nhiem moi truong nhllilg van chua dfr 
du Heu de <ll! bao trong nghien ct'.ru nay. 

4. KET LU~N 
Ket qua nghien cliu chat lm;mg nu6-c m¥ cac 

kenh r~ch thu¢c TP. Can Tha giai do?fl 2016-2018 da 

-
-

-

- - -
- - -
·- - -

co dau hieu o nhiem, chua den muc bao d()ng. Hau 
het cac thong so chat lu()'llg nu&c co xu hu6ng tang 
trong giai do?n nghien ct'.ru nhtr d{> dl,l.c, TSS, BOD, 
COD, amoni, nitrate va phosphate, tuy nhien hau het 
van con n~m trong QCVN 08-MT:2015/BTNMT. 
Cha'.t lu()'llg nu&c t?i cac vt trf song nhanh bt o nhiem 
nhi~u hon so tren s6ng chinh, dang quan tam nhat la 
W r?ch Sang Tr~ng, song Tra N6c, s6ng H~u (chq 
B~ng Tang). Dt,ta vao chi so danh gia chat ltrQ'llg 
nu&c WQI cho thay cha'.t lu9ng giam ru muc dung 
cho cap mr&c sinh hoq.t nhung can phai qua XU ly phu 
hqp den mt'.rc SU dl,l.ng de tu&i tieu va cac ffil,IC . dich 
ttrong duong/thap hon va tuong doi aong Mu gifra 
cac diem khao sat. Vi~c suy giam cha'.t lu()'llg mr&c c6 
the duqc gay ra bOi. cac ho<;tt d(>ng nhu sinh ho<;tt, 
nong nghi~p va c6ng nghi~p, do th! t<).p 1rung thOng 
qua ket qua phan tich nhan to chinh (PCA). Di~u nay 
co the gay ra m{>t ht9ng l6n nuo·c thai ra song r~ch, 
dl! bao den nam 2030 tai lu()'llg chat 6 nhi~m tang 
khoang 1,1 lftn (sinh hoq.t), 1,6 lan (c6ng nghi~p) va 
1,8 lan (dtch vt,1.) so v&i nam 2020. Do cto, can phai co 
bi~n phap quan ly va XU ly chat gay 6 nhiem tq.i 
ngu6n, d~c bi~t la 6 nhi~m m6i tm6ng b&i cac hoq.t 
dong dich V\l. Cac nghien ct'.ru tiep theo nen ~P trung 
vao dong g6p cua ngu6n 0 nhiem phan tan den chat 
lm;m.g nu&c mi;tt TP. Can Tua. 
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SURFACEWATERQUAUIY ATTHEBRANCHESADJACENTTO HAURIVERIN CANTIIO CnY 

Nguyen Thanh Giao1 

1 College of Environment and Natural Resources, Can Tho University 

Emafi: ntgiao@ctu.edu.v11 

Summary 

The study aimed to assess the quality of surface water of main and tributruy rivers in Can Tho city and to 
estimate the amount of waste discharged by socio-economic development activities into the rivers. 
Monitoring data was collected during 2016 - 2018 with water quality parameters including temperature (D, 
pH, dissolved oxygen (DO), total suspended solids (I'SS), chemical oxygen demand (COD) , biological 
oxygen demand (BOD), orthophosphate (P-PO/ ), ammonia (N- H4' ) nib·ate (N-NO; ) and coliiorms. The 
assessment of water quality was based on the WQI 0N ater Quality Index) and Lhe identification of potential 
polluting sources was conducted by Principal Component Analysis (PCA). The loads of certain water 
pollutants have been estimated based on the population growth rate, socio-economic development planning 
and water pollutant emission factor. The results showed that surface water quality in Can Tho was 
organically polluted and tended to increase over.years. The parameters such as DO, TSS, BOD, COD and 
coliform were higher than the permitted levels regulated in QCVN 08-MT: 2015/BTNMT. The 
concentrations of pollutants on the tributary rivers were higher thru1 those in Hau river. Waler quality index 
(\V'QI) ranged from 74 - 89 in 2016 and 51 - 67 in 2018, which showed that waler quality has declined over 
the years. The results of PCA analysis indicated that the causes of water quality in the study area were from 
domestic activity, agricultural production, industrial and service activities. The amounts of pollutant load 
were estimated in 2020 from domestic wastewater from 648 - 27,864 kg/day, industry from 5,480 - 12,760 
kg/day and service from 9,942 - 37,938 kg/day; this load was forecast to increase from 1.1to1.8 times by 
2030. The forecast results showed that the environmental management agencies need to collaborate with 
the relevant agencies to solve lhe increasing environmental problem due to the development of socio
economic, contributing to improving and maintaining the quality of surface water. 

Keywords: Swface water quality, organic polluUon, dissolved oxygen, microorganisms, total suspended 
solids, Can Tho. 
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