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CHAT LUONG NUOGT MAT TAI CAC NHANH SONG
TIEP GIAP SONG HAU THANH PHO CAN THO

Nguyén Thanh Giao®

TOM TAT

Nghién ctru nham danh gia chat lugng nude mét song chinh va song nhanh tai thanh phé Can Tho va woc tinh
tai luong chét thai do cac hoat déng phat trién kinh t& - xa hoi dua vao song. 56 liéu quan trac duoc thu thap
trong giai doan 2016 - 2018 véi cac chi tiéu chat lugng moi trudmg nuoe bao gom nhiét do, pH, oxy hoa tan
(DO), téng chit rin lo leng (ISS), nhu ciu oxy hoa hoc (COD), nhu cau oxy sinh hoc (BOD), lan hoa tan (P-
PO,"), nitrate (N-NO,) va coliforms, Viéc danh gia chat lugng nuéc dua trén chi s6 WQI (Water Quality
Index) va xac dinh cac nguén gay 6 nhiém duoc thue hién boi phan tich nhan to chinh (Principal Component
Analysis - PCA). Tai lugng mot so chat 6 nhidm méi truong nuéce duoc woc tinh dira vao téc do gia ting dan s6,
dinh hudng phat trién kinh té - xa hoi va hé so phat thai, Két qua cho thay chéat luong nudc mét tai Can Tho co
ddu hiéu 6 nhiém hitu co va cé xu huéng ting qua cac nam. Céc chi tieu nhu DO, TSS, BOD, COD va coliforn:
cao hon so voi QCVN 08-MT: 2015/BTNMT va ham luong cac chat giy 6 nhiém trén cac séng nhanh cao hon
song chinh (séng Hau). Chi s6 danh gia chit lnong nuoe WQI dao dong tir 74 — 89 vao nam 2016 va 51- 67 vao
nam 2018, diéu nay cho thiy chat lugng nuoc suy gidm qua cdc nam. Két qua phan tich PCA cho thiy nguyén
nhan chat lwong nuée tai khu vue nghién citu chiu tac déng cia cac hoat déng nhu sinh hoat, néng nghiép,
cong nghiép va cac hoat dong dich vu dé thi. Téi luong chat 6 nhiém duge wée tinh vao nam 2020 tr nude thai
sinh hoat 1a 648 — 27.864 kg/ngay, cong nghiép tir 5.480 — 12.760 kg/ngay va dich vu khoang 9.942 — 37.938
keg/ngay; tai lwong nay duoc du bao ting tir 1,1 — 1,8 1an vao nam 2030, K&t quéa du bao cho thiy ¢o quan quédn
Iy méi truong can phéi hop voi cac nganh chirc nang dé gidi quyét van dé moi truomg ngdy cang gia tang do

phat trién kinh té x4 hoi, gép phan cai thién va duy tri chit lwong nguén nude mat.

Tir khda: Chat fuong nude mat, 6 nhiém hitu co, oxy hoa tan, vi sinh vat, tong chét ran lo Iing, Cian Tho:

1. BAT VAN BE

Can Tho ¢6 nguén nude mat tuong doi phong
pht, duoe cung cép tir cac hé thong soéng ngoi kénh
rach chang chit voi hon 158 séng rach 16m nho, co
téng chiéu dai khoang 3.045 km. Hé thong song rach
chinh tai Can Tho gdom séng Hau voi chiéu dai
khoang 55 km, luu luong nuéc tai song Can Tho
khoang 14.800 m®/s (Bdo cdo hién trang méi truong
TP. Can Tho, 2015). He thong cac kénh rach nho
gbm cac rach Can Tho, Binh Thiay, O Mén, Thot
Not, Tra Noc, kénh Cai San. Pay duoc xem la nhing
kénh rach chinh dan nudc tir song Hau vao cac ving
noi déong va noi lién voi kénh rach caa cac tinh lan
can TP. Céan The, cung cdp nude ngot quanh nam
cho sinh hoat, nong nghiép, cong nghiép, dich vu.
Tuy nhién, tuyén séng, rach chinh & TP. Can Tho la
noi chiu tac dong tric tiép tir cac hoat dong phat
trién kinh té - xa hoi va dang bi 6 nhiém & muc bao
dong (Trung tam Quan trac Tai nguyén va Méi

' Khoa M6i trueong va Tai nguyén Thién nhién, Truong Dai
hoc Can Tho
Email: ntgiao@ctu.edu.yn

trudmg TP. Can Tho, 2013). Vi vay viéc danh gia chat
lugng nuwde mat thuong xuyén va lau dai; xac dinh
cac van dé 6 nhiém moéi truong nude mat va dé xuat
cac gial phap quan ly moi truong nude mat, xt Iy kip
thoi cac nguén gay 6 nhiém, dam bdo chat luong
nuoe phuc vu cho tat ¢ cac hoat dong ctia nguoi dan
tai TP. Can Tho la rat cin thiét. Tuy nhién, cac
chuwong trinh danh gid thuong duge do luong dinh ky
va nhiéu thong s6 dan dén nhiéu dix lieu phire tap
(Chapman, 1992). Do d6, dé giam thong s6 va dua ra
két luan c6 v nghia danh gia, mot s6 nha nghién cttu
da stt dung cac chi s6 chat luong nuoe (WQID) dé
danh gia chét lwong nude mat, dac biét la cac chuong
trinh quan tric hang nam tai nhiéu dia phuong (Lé
Ngoc Tuan va ctv, 2018; Nguyén Thanh Tuyén va
Nguyén Thi Lién, 2018). Tuy nhién, WQI thuomg dic
trung cho loai 6 nhiém hoac khu vuce dia 1y lién quan
va gap kho khan trong viéc danh gia téng quat.
Ngoai ra, WQI khong danh gia duoc vé cac nguon
gdy 6 nhiém. Chinh vi vay, sit dung céc phuong phap
théng keé da bién da duoc ap dung réng rai trong viéc
giam dir lieu moi truwong va giai thich s6 lieu & nhiéu
khia canh khac nhau (Simeonov ef al, 2003). Nghién
ctu nay duoc tién hanh nham danh gid dién bién
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chat luong nuéc mat thanh phé Can Tho giai doan
2016-2018 va uoc tinh tai luong chat 6 nhiém dua vao
song dua vao dinh hudng phat trién kinh té€ xa hoi,
toc do tang dan s6, hé so phat thai. Két qua nghién
ctu cung cap théng tin quan trong vé hién trang va
cac nguon phat sinh 6 nhiém phuc vu cong tac quan
Iy moi trirong nuwée mat cia TP. Can Tho.

2. PHUDNG PHAP NGHIEN CUU

2.1. Déi tuong nghién ciru

Nghién ctu duoc thue hién tir nam 2019 trén cac
tuyén song chinh va séng nhanh thudc dia ban TP.
Can Tho. Cac vi tri khao sat duoc thu tai cac vi tri
tiép giap giita séng nhanh va song Hau, cac vi tri dai
dién cho cac nguon anh huomg dén chat luong nuoe
khac nhau. Cac vi tri thu thap dwge thuc hién bao
gom: song Hau (nha may cap nuoc so 1), song Can
Tho (cho Cai Rang), rach Cai Cui, song Binh Thuy,
rach Sang Trang, song TFra Noc, song O Mén, song
Hau (cho Bang Tang), rach Thom Rom, séng Thét
Not va kénh Cai San.

Hinh 1. So dé vi tri thu miu nuéc tai TP. Can Tho

2.2. Phuong phap thu théap s6 lieu

Nghién ctru tién hanh tong hop cac s6é liéu quan
trac trong giai doan 2016 - 2018 tir cac tuyén song,
rach tai Cian Tho duoc cung cap boi S& Tai nguyén va
Moéi truong TP. Can Tho. Cac chi tiéu dugc do dac
lién tuc bao gom nhiét do (°C), pH, ham luong oxy
hoa tan (DO, mg/L), t6ng chat rian lo ltng (TSS,
mg/L), amoni (N-NH,"), nitrate (N-NO,, mg/L),

orthophosphate (P-PO,* mg/L), nhu cau oxy hoa
hoc (COD, mg/L) va coliforms (MPN/100 mL). Chat
lupng nude duoc danh gia qua timg thong s6 riéng
biét bang cach so sanh voi Quy chudn Ky thuat Quéc
gia vé chat luong nuoc mat QCVN 08
MT:2015/BTNMT.

2.3. Phurong phap xtt Iy s6 liéu

Sur khac nhau gitra cac vi tri thu mau trong timg
chi titu danh gia chat luong nuée duoc thuc hién
bang phuong phap phan tich one-way ANOVA thong
qua phan mém IBM SPSS statistics for Windows,
Version 20.0 (IBM Corp., Armonk, NY, USA). Ngoai
ra, phuong phap phan tich nhan té chinh (Principal
Component Analysis-PCA) dung dé giam bot nhimg
bién s6 licu ban dau khong c6 dong goép quan trong
vao su bién dong cta so liéu trong khi tao ra mot
nhom cac bién moi goi la thanh phan chinh (PC).
Nhimg PCs nay khong c6 moi lién hé voi nhau va
xuat hién theo thir tu giam dan vé muc do quan
trong. Gia tri quan trong can xem xét cac thanh phan
chinh d6 14 hé so Eigenvalue, hé s6 nay cang lén thi
thanh phan chinh dé co dong gop cang lén vao viec
giai thich su bién dong ctia bo s6 liéu ban dau va diéu
nay duoc tmg dung dé xac dinh so luong ngudn gay
tac dong dén chat luong nuéc mit trong quan tric
moi truong (Feher ef al, 2016).

2.4. Chi s6 chat luong nuée (WQI)

Theo Quyét dinh 879/QD ~TCMT ctia Tdng cuc
Moi truong Viet Nam thi chi s6 chét lwong nuée WQI
duoc tinh theo cong thuce (1):

, WQl.g [1 oz 1qn ¥ v 13
Wl =—22[-T3_ WQl,.-Li-, WQl,.WQl.| (1)

100 |s

Trong do: WQla: gia tri WQI da tinh toan doi voi

5 thong so: DO, BODs;, COD, N-NH,*, P-PO.*; WQIb:

gia tri WQI da tinh toan doi voi thong so: TSS, do

duc; WQIc: Gia tri WQI da tinh toan déi voi thong s6

coliforms, WQIpH: gia tri WQI da tinh toan déi voi
théng so pH (pH dao dong 6 - 8,5).

Béng 1. Thang d4nh gi4 chat lurong nuéc

| Gia tri WQI Mitrc danh gia chit liong nuoe i Mau
91-100 Sir dung tot cho muc dich cap nuéc sinh hoat N

76 - 90 Str dung tét cho muc dich cap nuéc sinh hoat nhung can cac bién phap

i xtt Iy phtt hop '

51-75 Str dung cho muc dich tuéi tiéu va muc dich twong duong khac Vang
26 - 50 St dung cho giao théng thiy va cac muc dich tuong dwong khac Dacam
0-25 Nude bi 6 nhiém nang, can cac bién phap xtt Iy trong tuong lai
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2.5. Tinh toan tai luong chat 6 nhiém

Tai lwong chat 6 nhiém trong nghién ctu duoc
tinh toan dua trén 3 nguén 6 nhiém co ban bao gém:
sinh hoat, cong nghiép va dich vu. P6i voi nguodn 6
nhiém do sinh hoat: tai luong chat 6 nhiém duoc tinh
toan dua trén thong ké dan so, hé s6 nudc cap va hé
s6 phat thai 6 nhiém tinh theo dau nguoi.

Qsinh hoat™ er{m thai X Ci (2)
Quuse i = 80BN X Koo cip sinn hoat X107 (3)

Trong do: Qg 1o 12 tai lugng chét 6 nhiém tir
sinh hoat (kg/ngay); N 1a dy bao phat trién dan s6
TP. Can Tho; K,y o 18 he s6 cdp nuoc sinh hoat cho
nguoi dan tai cac do thi (180 L/nguoi/ngay); C, 1a tai
luong thai chat ¢ nhiém cha chat thai i
(kg/nguoi/ngay) (Béang 2).

Doi véi nguén 6 nhiém do sinh hoat va dich vu
durge tinh toan dua trén leu lugng nudce thai va ham
lizgng chat 6 nhiém ctia thong so.

Qcéng nghiép hoae dich va = Qnu(rc thai X Ci x10* (4)

Trong do: Qcong nghicp hoae dich vu la tai lll’mlg chat 6
nhiém tir cong nghiép hoac dich vu (kg/ngay); Q.
s 1a leu Twong nuoe thai (m®/ngay); C, 1a néng do
chét 6 nhiém ctia thong s6 i trong nude thai (mg/L)

(Bang 2).
Bang 2. He s tai lirgng chat 6 nhiém tir cAc nguén
khac nhau

| R Sinh hoat Cégg Drcheau

Chét 6 nhiém o nghiép (mg/1)

: (mg/L)

158 0,1075 222 353
BOD. 0,0495 137 711
COD 0,087 319 347
Amoni (NH,) 0,0054

Téng nito 0,009 B
Téng photpho 0,0025

Dau mo phi 0,02

khodng

Neuon: * Word Health Organization (1 993), Bo
Tdi nguyén va Moi truong (2009)
Bing 3. Dan s6 va luu lugng nuéce cdp, nuoc thai giai

doan 2020-2030

Dansoé | .. . . | Nu6cthai | Nuée thai

PR § dich vu

Nam sinhhoat | o8 b
(o /ngiy) nghiép | (m®/ngay)

5| (mi/ngay)
2020 |1,800.000| 324.000 40.000 28.164
2030 {2.000.000| 360.000 65.000 50.140

Nguon: UBND TP. Can Tho (2015)
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3. KET QUA VA THAO LUAN
3.1. Panh gia chit liong nuoc trén kénh rach tai
TP. Can Tho
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Hinh 2. Dién bi€n pH giai doan tir nam 2016 — 2018

Két qua ¢ hinh 2 cho thdy, méi truong nudc gan
nhu trung tinh voi gia tri pH dao dong trong khoang
7,17 — 7,53 nam trong gioi han cho phép cot Al (6,5 -
8) QCVN 08-MT:2015/BTNMT, khong c6 su khae
biét c6 ¥ nghia thong ké gitta cac vi tri thu mau
(p>0,05). pH thap nhat 1a 7,17 + 0,32 nam 2016 tai
song O Mon va cao nhat vao nam 2017 voi pH = 7,53
4 0,{)8 tai cho Bang Tang.
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Hinh 3. Dién bién do duc giai doan tir nam 2016 - 2018
Hinh 3 cho thdy, ham lwong d6 duc qua 3 nim
2016 — 2018 dao dong tir 11 — 135 NTU. Gia tri do duc
thap nhat 1a 11,13 + 2,3 NTU vao nam 2017 tai rach
Sang Tring va cao nhat la 135,38 + 88,01 NTU tai
song Thot Not, khong ¢6 su khac biét cé v nghia
thong ke giita cac vi tri khdo sat (p>0,05). Bén canh
do, gia tri do duc cua cac vi tri khao sat trén song
nhanh cao hon so voi vi tri tham chiéu trén song
Hau, diéu nay co6 thé anh huong dén muc dich cap
nuoc cua song Hau trong twong lai. Thém vao do, co
thé thay ring ham luong dé duc ting manh trong
nam 2018, gap khoang 10 1an so véi nam 2016, 2017,
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Hinh 4. Dién bién chat rin lo g giai doan tir nim
2016 - 2018
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Hinh 4 cho thiy gia tri TSS trong giai doan 2016
— 2018 dao dong trong khoang 30 - 84 mg/L. Gia tri
cao nhat tai kénh Cai San vao nam 2018 dat 84,69 +
46,62 mg/L, thap nhat 1a 29,94 + 9,1 mg/L tai vam
Tra Noc vao nam 2017. Ham luong TSS trén song
chinh (séng Hau) c6 xu huong it 6 nhiém hon cac
kénh rach & séng Can Tho, kénh Cai San, rach Sang
Trang. So sanh gia tri TSS tai tat ca cac diém khao
sat trong nam 2016 va 2017 déu vuot QCVN 08
MT:2015/BTNMT cot Al (20 mg/L). Tuy nhién, vao
nam 2018, gia tri TSS tai cac diém déu vwot quy
chuén chat lugng nuoc mat cot A2 (50 mg/L) gap 1,1
dén 1,8 14n, ngoai trir diém tham chiéu trén séng Hau
mac du chua vuot quy chudn cot A2 nhung voi gia tri
TSS lén dén 46,63 + 8,93 mg/L thi day la tinh trang
dang quan tam. TSS cao co thé gay hai cho cac dong
vat thuy sinh, can tro su quang hop cta tao, lam cho
nuoc khong thé sir dung dé uéng va cac nhu cau sinh
hoat khaec, ciing nhu viéc nuéi trong thiy san
(Truong Qudc Phu va Vit Ngoc Ut, 2006); do do, can
¢6 cac bién phap xtt ly cac nguén 6 nhiém trong cac
kénh rach nay dé tranh lam anh huéng dén muc dich
cap nuoc sit dung cho nguoi dan TP. Can Tho.
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Hinh 5. Dién bién DO giai doan tir nim 2016 — 2018

Ham luong 6xy hoa tan trung binh tai cac diém
nghién ciu dao dong khoang 4,83 - 6,06 mg/L (Hinh
5), déu nam trong giéi han cho phép ctia QCVN 08-
MT:2015/BTNMT cot A2 (> 5 mg/L). Trong dé thip
nhat 4,83 + 0,68 mg/L tai rach Sang Tring vao nam
2017 va cao nhat 1a 6,06 + 0,1 tai song Hau nam 2018,
C6 sur khac biét ¢6 y nghia thong ké giira hai vi tr
song O Mon va cho Bang Tang (p<0,05), tuy nhién
khong c6 su khac biét gira vi tri song Hau va cac
nhanh séng. Bén canh d6, khi so sanh voi diém song
Hau thi vam Thom Rom va song Thot Nét la hai
diém c6 gia tri DO thdp nhat (5,3 mg/L va 54
mg/L), thap hon diém séng Hau khoang 1,1 lan.
Diéu dé cho thdy nuoc tai cac song nhanh cé nhiéu
chét hitu co, nhu cau oxy hoa tang lén. Tuy nhién,
ham luong DO bién dong 1on qua cac nam va giira
cac vi tri 6 thé 1a do dé lom, do sau, toc do dong chay

SRR 365

ctia thiy vue va nhiét dé6 moi truong tai thoi diém
khao sat.
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Hinh 6. Dién bién BOD; giai doan tir nam 2016 —
2018

Két qua phan tich thong sé BOD; (Hinh 6) cho
thiy, néng do trung binh bién dong cao, dao dong
3.88 — 8,8 mg/L, c6 xu huoéng giam vao nam 2017 va
tang cao vao nam 2018. Vao nam 2016 va 2017 chi co
mot so vi tri vieot QCVN 08MT:2015/BTNMT cot
A2, tuy nhién vao nam 2018 thi tat ca cac vi tri déu
vuot QCVN 08-MT:2015/BTNMT cot A2 khoang tit
0,9 — 1,4 lan, dang chua y rach Sang Trang va cho
Bang Tang. So sanh véi diém nghién citu trén séng
Hau cac diém trén séng nhanh c6 xu huéng 6 nhiém
hon, céac vi tri nhu vam Thom Rom, cho Bang Tang,
song Thot Not, kénh Cai San co gia tri BOD; trung
binh cao hon tir 1,2 - 1,6 lan. Véi néng dé BOD: cao
dién ra nhiéu nam nguyén nhan c6 thé 1a do tai day
hé thong soéng, rach phai tiép nhian mot luong lon
chat thai do cac hoat déng phat trién kinh té-xa hoi.
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Hinh 7. Dién bién COD giai doan tir nim 2016 - 2018
Qua hinh 7 cho thay ham COD trung binh tai
cac diém nghién ctu trén dia ban TP. Can Tho bién
dong trong khoang 9 + 1,04 mg/L (séng Hau) -
17,18 + 3,35 mg/L (cho Bang Tang) va vuot QCVN
08-MT:2015/BTNMT cot Al (10 mg/L) (ngoai trir vi
tri trén séng Hau). Hai vi tri cho Bang Tang va diém

33018

va khac biét so voi cac vi tri (p<0,05) (Hinh 7). Chat
luong nude trén séng Hau co gia tri COD trung binh
thdp hon so voi cac diém trén song nhanh nhu song
Can Tho, cho Bing Tang, kénh Cai San. Chat thai
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phat sinh tt cho ¢6 anh hwéng 1én dén chat luong
méi truomg nuoc tai kKhu vue nghién ciru.
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Hinh 8. Dién bién amoni giai doan tir ndm 2016 — 2018
Ham luong amoni ¢é gia tri trung binh dao dong
0,05 — 0,25 mg/L, khéng cé su khac biét gitia cac vi
tri thu mau (p>0,05). Thap nhat la 0,04 + 0,02 mg/L
vao nam 2016 tai song O Mén, cao nhat 1a 0,24 + 0,13
mg/L tai vam Tra Néc vao nam 2018. Trén song
nhanh, ham luong amoni cé sw dao dong tuong tuw
nhu trén song chinh. Nhin chung, gia tri N-NH," tai
cac diém nghién ctru déu nam trong gidi han cho
phép ctia quy chuan chat luvong nude mat QCVN 08-
MT:2015/BTNMT cot Al (0,3 mg/L) nhung cac gia
tri nay dang c6 xu huong ting & hau hét cac vi tri.
Can thuong xuyén theo doi cac hoat dong co thé gay
ra sir gia ting amoni nhu nude thai sinh hoat, nuwéc
thai tir hoat dong ctia cac nha may, xi nghiép, hoat
dong san xuat nong nghiép tai khu vue nghién ctru.
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Hinh 9. Dién bién nitrate giai doan tr nam 2016 — 2018

Két qua danh gia dién bién NO; N & hinh 9 cho
thdy, tai 11 diém nghién ctru ham luong nitrat déu
nam trong gi¢i han cho phép QCVN 08
MT:2015/BTNMT cot Al (2 mg/L), dao dong trong
khoéang 0,5 — 1,9 mg/L. Cao nhat 1a 1,9 + 1,14 mg/L
tai cho Bang Tang vao nam 2016, thap nhat 14 0,46 +
0,18 mg/L tai song Binh Thiy vao nam 2016. Tai cho
Bang Ting co6 su khac biét vé mit y nghia thong ké
80 voi cac vi tri con lai (p<0,05). Bén canh d6, so sanh
cac diém trén song nhanh véi diém trén song Hau
cho thdy, gia tri NO; tai 11 diém bién dong tuong doi
gibng nhau. Nitrate ti 1& thu4n v6i néng d6 oxy hoa
tan trong nudc (Nguyén Khac Cuong, 2002), do do

ouce 17 SRS

moi treong nudce ¢ ndong dé oxy hoa tan thap, lam
can tr¢ qua trinh chuyén héa cac dang dam thanh
nitrat trong nuwée mat. Ham luong N-NO, thich hop
cho nuéi tréng thiy san ti 0,2-10 mg/L (Truong
Quéc Phi va Vi Ngoc Ut, 2006).
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Hinh 10. Dién bién phosphate giai doan tir nim 2016 — 2018

Qua két qua nghién ctru cho thiy, ham leong lan
P-PO,* dao dong trong khoang 0,03 - 0,3 mg/L, khac
biét ¢6 y nghia gitra hai vi tri rach Tra Néc va song O
Moén va khong c6 sy khac biét gita diém song Hau
voi cac nhanh soéng (p>0,05). Gia tri cao nhat duoc
ghi nhan tai rach Tra Néc nam 2016 dat 0,23 + 0,08
mg/L, thap nhat 1a 0,03 + 0,01 mg/L tai kénh Cai Sin
nam 2016. Mac khac, ham luong P-PO 7 trén song
nhanh c¢o xu huong cao hon séng chinh trong giai
doan 2017 - 2018. Nhin chung, gia tri P-PO,* trong
giai doan 2016 - 2018 c6 xu huong giam tai mot so
diém va nam trong gioi han cho phép ctia QCVN 08
MT:2015/BTNMT cot Al (0,1 mg/L), ngoai trir tai
song Binh Thiy, rach Sang Trang va song Tra Néc.
Mac da ham luong lan P-PO,* da dat quy chuén chat
luong nude mat nhung dang c6 xu huweong tang tro lai
& cac vi tri nhu séng Hau, song Can Tho, rach Cai
Cui, séng Binh Thy, song Tra Néc, song O Mon va
kénh Cai San. Su gia tang néng do orthophosphate
c6 thé dan dén hién tuong pht dudng ngudn nuodc
dan dén sir phat trién qua miuce ctia thiy sinh thuc vat
va cac van dé moi truong co lién quan.

Két qua danh gia dién bién coliform giai doan
2016 - 2018 & hinh 11 cho thay, gia tri coliform trung
binh dao dong 500 — 6100 MPN/100 mL. Cao nhat 1a
6125 + 3693.58 MPN/100 mL tai cho Bing Tang nim
2016 vuot 1,2 lan so v6i quy chuin QCVN 08
MT:2015/BTNMT cot A2 (5000 MPN/100 mL) va
thdp nhat 1a 532.5 + 145 MPN/100 mL tai song O
Moén (2017). Két qua nghién ctu cho thay, ham
luong coliform giam tir nam 2016 dén nam 2017, tuy
nhién, c6 dau hiéu tang tré lai & nam 2018 nhung van
dat quy chuan QCVN 08-MT:2015/BTNMT cot Al
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(2500 MPN/100 mL). Cac gia tri coliform khong ¢o

st khac biét so véi diém trén song Hau (p>0,05).
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Hinh 11. Dién bién coliform giai doan tir ndm 2016 — 2018

Tom lai, chat luong nuwoc tai cac vi tri séng
nhanh bi 6 nhiém nhiéu hon so trén song chinh,
dang quan tam nhat 1a tai rach Sang Tring, song Tra
Noéc, song Hau (cho Bang Tang) déi voi cac thong s6
nhu BOD, COD, P-PO*va cofiform.

3.2, Chi s6 danh gia chat luong nuéc (WQI)

Qua két qua khao sat trong nghién ciru, dua trén
cac thong s6 hoa ly nudc tinh toan chi s6 WQI cho
thdy chat luong nuoc cé xu huéng gidm trong giai
doan 2016 — 2018 tai tat ca cac vi tri khéo sat, dao
dong tir 74 - 89 (nam 2016) va 51 - 67 (nam 2018).
Chi s6 WQI c6 gia tri cao nhat vao nam 2017 (kénh
Tra Noc) va thap nhat tai kénh Cai San (nam 2018).
Tai diém tham chiéu trén song Hau, chat luong nuéce
duoc ghi nhan bién dong tuong tu nhu trén cac séng
nhanh.
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Hinh 12. P4anh gia chat luong nudc dua trén chi sé
WQI

Chat luong giam tir muc dung cho cip nuoce sinh
hoat nhung can phai qua x ly phtt hop dén muc s
dung dé twéi tiéu va cac muc dich teong duong/thap
hon va tuong doi déng déu gitta cac diém khao sat.
Dbiéu nay c¢6 thé cho thiy ring cac hoat dong nhan
tao ctia con nguoi da vuot qua kha nang tir lam sach
cua cac nhanh séng.

Céac nguon gay 6 nhiém c6 thé duoc xac dinh
théng qua phan tich PCA. Két qua phén tich duoc
trinh bay trong bang 4.

84

Bang 4. Két qua phan tich c4c ngudn gay 6 nhiém

chinh
Chitieu | PC1 | PC2 | PC3 | PC4 | PC5

Nhiet do 01| 01| o7 02| 05
pH 0,2 0,0 02| 08 -01
Po duc 03] 04| 00/ 01| 06
TSS 02| 05 02| 01| 02
DO 04| 03] 02| 02/ 00
BOD | 05| 00| 01| 01| o1
COD | 04| 01| 02| 03] -01
NH,“N 02| 01| 06| 01| 04
NO;-N 04| 01 02] 01| 01
PO,~P 01 o5 01| 01| 01|
Coliform 01| 05/ 00| 02 04
Eigenvalues 4,2 2,8 1,7 1,0 0,5
% Variation 379| 257 153| 86 4,8
Cum. %

Variation 379 636] 788 875 923

Cac thanh phan PCs c6 hé so eigenvalue 1on hon
1 duoc xem la co v nghia giai thich khoang 78,8%
bién dong cta bo s6 lieu. Trong do, PC1 giai thich
37,9% (heé s6 eigenvalues la 4,2) si bién dong va co
heé sé teong quan nghich yéu — trung binh voi do
duc, COD, NOy - N va twong quan thuan yéu voi DO,
do thanh phan PC1 hau nhu tong hop ctia cac chat 6
nhiém htu co tir chat thai sinh hoat va cong nghiép
dich vu - thuong mai (Fan ef a£, 2010). PC2 giai thich
25,7% va duoc dong gop tich cue boi PO <P, coliform
va bi anh hudng tiéu cre boi do due, TSS, DO. Thanh
phan nay c6 liéen quan dén viéc st dung hoa chat
nong nghiép va cac ngudn gay 6 nhiém boi phan bon.
PC3 chiém khoéng 15,3% viéc giai thich bién dong va
¢6 sir dong gop manh cta nhiét d6 va lien két voi cac
théng s6 dinh dudong vo co. PC4 giai thich 8,6% la
thanh phan lién quan dén cac chat tay rita va cac vat
liéu an mon boi co su dong gop tich cuc ctia pH. Cudi
cung, PCH gidi thich khoang 4,8%, tuy nhién hé so
eigenvalues 14 0,5, do d6 thanh phan nay c6 thé duwoc
b6 qua. P6i voi khu vire nghién ciru 6 nhiém duoc
quy cho cac hoat dong sinh hoat, nong nghiép, cong
nghiép va cac hoat dong do6 thi tap trung va co thé
géy ra mot luong 1om nude thai ra song rach.

3.3. Dir bdo tdi liong ctia cic chét 6 nhiém tir cac
nguoén khac nhau giai doan 2020 - 2030

Can ctr vao Nién giam Thong ké TP. Can Tho
nam 2018, cdc du bao phat trién dan s6 dén nam
2020, he s6 danh gia nhanh ctia Té chitc Y té Thé
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gioGi (WHO), dinh hwtong phat trién TP. Can Tho dén
nam 2030 tAm nhin 2050 va mot s hé so 6 nhiém tai
‘cac vung kinh té€ trong diém ving DBSCL (Can Tho)

c6 thé du bao dugc tai luong 6 nhiém tir cac ngudn 6
nhiém tai TP. Can Tho nam 2020 va du bao dén nam
2030 nhu trong bang 5.

Bang 5. Du béo tai lwong cac chét 6 nhidm tir cac ngudn khac nhau dén nam 2030 (kg/ngay)

Chi tiéu Nude thai sinh hoat Nudce thai cong nghiép Nugc thai dich vu
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 - - - E
TN 2.352 2.592 - - - .
TR 648 720 . - - -

D6i voi ngudn nude sinh hoat, tai luong 6 nhiém
ctia COD ¢ gia tri cao nhat, tiép dén la TSS, BOD;
két qua nay hoan toan phit hop do hé s tai lvong cia
COD, BOD va TSS kha 1ém trong nudc thai sinh hoat.
Dén nam 2030, gia tri tai lwong 6 nhiém tang lén
khoang 1,1 lan. Tuy nhién, néu chat thai duwoc xt ly
trong bé tu hoai duoc xdy dung theo TCVN
10334:2004 thi hiéu suat xtr Iy ctia bé dat 50 -70% doi
voi TSS va 25 — 45% doi voi COD va BOD (Téng cuc
Xay dung, 2009). Do do, co khoang 40% (twong tmg
12,384 kg/ngay) lwong TSS va 65% (tiong g 25,552
kg/ngay) luong chat thai hitu co theo dong chay ra
cac kénh rach vao nam 2030. Tai cac khu cong
nghiép ¢ Can Tho, hau nhu da c6 hé théng thu gom
xtr ly nuoe thai do d6 tai luong 6 nhiém tir nguon
nude cong nghiép tirong déi thap, dao dong tu 5,480
- 12,760 kg/ngay. Du bdo dén nam 2030 tai luong
chit gay 6 nhiém dao doéng tir 8905 — 20,735
kg/ngay, ting khoang 1,6 lan. Tai luong cac chat 6
nhiém tir nuwde thai dich vu ¢6 ham luong cao nhat,
dao dong tir 9,942 — 37,938 kg/ngay, tang khoang 1,8
lan vao nam 2030.

Ngoai ra nuwoc thai nganh dich vu tuy c6 luu
lugng it hon so voi nude thai sinh hoat va cong
nghiép nhung néng do cac chat 6 nhiém lai cao hon
gap 3,66 lan so voi nude thai cong nghiép va gap 1,56
lan so v&i nude thai sinh hoat. Do d6, can phai ¢6
bién phap quan ly va xt ly chat gay 6 nhiém, dac biét
la 6 nhiém moi trudng boi cic hoat dong dich vu.
Cén luu y rang, luong chat thai dong gop do san xuat
néng nghiép dong vai tro rat 16n trong viéc gay ra
céc van dé 6 nhiém moi treong nhung van chua da
dix liéu dé du bao trong nghién ciru nay.

4, KET LUAN

Két qud nghién ctu chat lwong nudc mat cac
kénh rach thuoe TP. Can Tho giai doan 2016-2018 da

¢6 dau hiéu 6 nhiém, chua dén mic bao déng. Hau
hét cac thong s6 chat luong nude c6 xu huong ting
trong giai doan nghién ctu nhu dé duc, TSS, BOD,
COD, amoni, nitrate va phosphate, tuy nhién hau hét
van con nam trong QCVN 08MT:2015/BTNMT.
Chat lueong nuéce tai cac vi tri song nhanh bi 6 nhiém
nhiéu hon so trén séng chinh, dang quan tam nhat la
tai rach Sang Trang, song Tra Néc, song Hau (cho
Bang Tiang). Dya vao chi s6 danh gia chat luong
nuée WQI cho thay chat luong giam tr mac ding
cho cip nudce sinh hoat nhung can phai qua xt 1y phu
hop dén mtrc str dung dé tuoi tiéu va cac muc dich
twong dwong/thidp hon va tuong doi dong déu giira
cac diém khao sat. Viéc suy giam chét luong nuoc co
thé duoc gay ra boi cac hoat dong nhu sinh hoat,
nong nghiép va cong nghiép, do thi tap trung théng
qua két qua phan tich nhan t6 chinh (PCA). Diéu nay
c6 thé gay ra mot luong 16n nudc thai ra song rach,
du bao dén nam 2030 tai luong chat 6 nhiém ting
khoang 1,1 lan (sinh hoat), 1,6 lan (cong nghiép) va
1,8 lan (dich vu) so voi nam 2020. Do do, can phai co
bién phap quan Iy va xir Iy chat gay 6 nhiém tai
nguon, dac biét 1a 6 nhiém moi traomg bdi cac hoat
dong dich vu. Cac nghién ctru tiép theo nén tap trung
vao déng gop cta nguén 6 nhiém phan tan dén chat
luong nuée mat TP. Can Tho.
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SURFACE WATER QUALITY AT THE BRANCHES ADJACENT TO HAU RIVER IN CAN THO CITY
Nguyen Thanh Giao®
'College of Environment and Natural Resources, Can Tho Universily

Email: ntgiao@ctu.edu.vn

Summary

The study aimed to assess the quality of surface water of main and tributary rivers in Can Tho city and to
estimate the amount of waste discharged by socio-economic development aclivities into the rivers,
Monitoring data was collected during 2016 - 2018 with water quality parameters including temperature (1),
pH, dissolved oxygen (DO), total suspended solids (TSS), chemical oxygen demand (COD), biological
oxygen demand (BOD), orthophosphate (P-PO,*), ammonia (N-NH,’) nitrate (N-NO,) and coliforms. The
assessment of water quality was based on the WQI (Water Quality Index) and the 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 vears. The parameters such as DO, TSS, BOD, COD and
coliform were higher than the permitted levels regulated in QCVN 08MT: 2015/BTNMT. The
concentrations of pollutants on the tributary rivers were higher than those in Hau river, Water quality index
(WQI) ranged from 74 - 89 in 2016 and 51 - 67 in 2018, which showed thal water quality has declined over
the vears. 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 {o increase from 1.1 to 1.8 times by
2030. The forecast results showed that the environmental management agencies need to collaborate with
the relevant agencies to solve the increasing environmental problem due to the development of socio-
economic, contributing to improving and maintaining the quality of surface water.

Keywords: Surface water qualily, organic pollution, dissolved oxygen, microorganisms, total suspended
solids, Can Tho.
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