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TOM TAT

Muc dich nghién ctu nham danh gia hién trang ap luc x4 thai va chét luong nudc mat
mot s6 kénh rach tai 4 dia diém khac nhau ¢ thanh ph6 Thuan An, tinh Binh Duong. Tai mdi
dia diém quan tric, viée thu mau nudc duge thuc hién dé phan tich cac thong ) 1y hoa sinh
chat luong nude gdm: pH, DO, BODs, COD, TSS, N-NH4*, N-NOz, N-NOs', PO4*, coliform
va fecal coliform vao cac miia mua va mua kho. Két qua nghién ciru cho thiy sy 6 nhiém
ngudn nudce & 2 khu vuc dai dién voi 4 dong kénh rach va subdi (rach Ba Lua, rach Bung, kénh
D va sudi Cat) c6 gia tri pH tir 5,8+0,3 dén 7,8+0,6; ham lwong DO bién dong tir 2,0+0,1 dén
5,11,0 mg/L; BODs tir 7,2+1,4 dén 293,1421,4 mg/L; COD tir 14,7+3,3 dén 686,3+272,3
mg/L; TSS tir 23,0+2,7 dén 198,5+110,2 mg/L; N-NH,* tir 0,77+0,51 dén 24,02+6,34 mg/L;
N-NO; tir 0,02+0,01 dén 0,90+0,93 mg/L; N-NOj3 tir0,07+0,06 dén 4,79+3,59 mg/L; PO, tir
0,1140,09 dén 3,35+1,58 mg/L; coliform tir 3,7.10°+8,0.10? dén 1,5.10"+2,4.10* va fecal
coliform tir 4,0.10°+7,5.10* dén 5,9.10°+1,3.10° MPN/100 mL. Phan tich twong quan cho théy
phan 16n cac thong s6 c6 mbi lién hé voi nhau 6 y nghia thong ké (P < 0,05). Cac thong sb
c6 su bién dong khac nhau gilta cac dlem quan trac va biéu thi su suy giam chat lugng nudc.
bé phuc hoi, ngan ngua sy 6 nhiém cén nd lyc hoan thién mang ludi quan tric va quan Iy
nguon nude bi 6 nhiém.

Tir khéa: Chit luong nudce, kénh rach, khu dan cu, 6 nhidm, Thuan An.

1. PAT VAN PE

Thanh phd Thuan An ndm trong ving khi hu gié mua nhiét d6i, c6 2 mua rd rét: mua
kho tir thang 12 dén thang 4, miia mua tir thang 5 dén thang 11 [1]. Trén dia ban Thuan An c6
song Sai Gon, song Lai Thiéu, rach Bung, rach Ba Luya va nhiéu kénh rach nho khac. Lugng
mua nam tuy 16n nhung tap trung theo mua, mia mua chiém t6i 85% tong lwong mua, nguoc
lai mua kho chi chiém 15% luong mua ca nim nén & cac xa ving go rat kho khin trong hoat
dong canh tac nong nghiép. Trong khi, day 1a khu vuc c6 truyén thong nong nghiép nbi tiéng
ctia tinh. Trong nhirg nim qua, v&i sy phat trién nhanh chong, Thuan An dan tré thanh trung
tam d6 thi va kinh té cua tinh nha. Thuan An Ia khu vic ¢6 toc d6 phat trién kinh té xa hoi
nhanh nhat cta Binh Duong. Sy ra doi cac khu cong nghiép (KCN), cum cong nghiép (CCN),
khu dan cu (KDC) va hang ngan nha may da thai ra mot lugng 16n nu6e thai cong nghiép cling
nhu nude thai sinh hoat [2]. Qua trinh tiép nhan nudc thai da phan nao dan dén véan nan 6
nhiém moi truong nude [3]. Theo bao cdo hién trang moi trudng nudc mit qudc gia cho thay,
téng luong nude thai tir cac khu cong nghiép trén dia ban Binh Duong twong duong
45900 m3/ngay [4]. Tai lugng cic chit 6 nhiém quan trong nhu TSS, BODs, COD, téng N,
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téng P 1an luot 10098; 6288; 14642; 2662; va 3672 kg/ngdy. Ngudn nudc st dung cho muc
dich nong nghiép ngay cang can kiét, khéng du nude sach tudi tiéu cdy trong va cho hoat dong
nudi tréng thity san. Theo Quy hoach tai nguyén nudc tinh Binh Duong giai doan 2016-2025,
tam nhin dén nam 2035, téng nhu ciu sir dung nudce dén nam 2020 toan tinh 1a 731,28 triéu
m¥nam; nam 2025 12 802,91 triéu m¥nam; nam 2035 1a 865,13 triéu m%niam [5]. Do do, van
dé cép thiét can xem xét, danh gia hién trang ap luc va chat lugng nudc mit dé cung cap thong
tin hoach dinh giai phap bao v¢ thich hop.

Thuec té, viéc nghién ctru danh gia ham lugng cac chat 6 nhiém trong moi trudng nudce
¢0 vai tro quan trong va nhan duoc nhiéu sy quan tam [6- 8] Cac dong song, sudi von co vai
tro quan trong voi sy phat trién cling nhu phuc vu hoat dong séng nhung dong thoi 1a ddi tugng
dé bi 6 nhiém bdi cac tdc nhan con ngudi giy ra [9-11]. Boi véy, da co rat nhidu cong trinh
nghién ctru danh gia hién trang nham tim ra giai phap bao vé bén viing dong chay va chat
luong moi truong nudce [12-14]. Lién hé thuc tién thanh pho Thuan An, ndi dung quan trong
can xdy dung co s& dit liéu quan tric va quan 1y cong tic bao vé moi trudong trén dia ban.
Trong khi d6, hé thdng kénh rach quan trong dién hinh nhu rach Ba Lua, rach Bung, kénh D,
sudi Cat 1a khu vue tiép nhan cac ngudn nudc thai khac nhau, dam bao vai trd tiéu thoat nudc
va phuc vu tudi tiéu nong nghi¢p. Khong nhitng vay, ap luc cac hoat ddng do thi hoa va phat
trién kinh té ngay cang gia tang 1am suy giam muc nudce ngam [15]. Kha ning tiéu thoat nudc
kénh rach bi han ché, ngudn nudc sir dung cho nong nghiép ngay cang can kiét, khong dap
rmg nhu ciu tudi tiéu ciing nhu hoat dong nudi trong thiy san. Viéc danh gia tinh hinh phat
sinh nudce thai cho khu vuc nay dé dé ra giai phap thich hop la can thiét [16]. Vi nhitng dic
thu do, day la dia ban thich hop dé khao sat, quan tric danh gia chat luong nuéc mit kénh rach
1am co s& d& xuét giai phap quéan 1y khoa hoc, kip thoi. Muc tiéu ctia nghién ciru nham danh
gi4 hién trang ap luc xa thai va chat luong nude mit thong qua khao sat cac thuy vuc bi 6
nhiém va anh huong dén hoat dong san xuat ndng nghiép trén dia ban thanh phd Thuan An,
tinh Binh Duong.

2. PHUONG PHAP NGHIEN CUU

2.1. Vi tri khao sit va quan tric

2.1.1. Poi twgng nghién ciru: Cac thong gé chat lugng nudc tai cac rach Ba Lua, rach Bung,
kénh D va suoi Cat dugc quan trac, bao gom: pH, DO (oxy hoa tan), BODs (nhu cau oxy sinh
héa), COD (nhu cau oxy hoéa hoc), TSS (tong chat ran lo lirng), N-NH4* (amoni), N-NO_
(nitrite), N-NOgs™ (nitrate), PO4> (phosphate), coliform va fecal coliform.

2.1.2. Pham vi nghién cuu: Rach Ba Lua, rach Bung, kénh D va subi Cat, thanh phé Thuan
An, tinh Binh Duong.

Bdng 1. Thong tin cac diém quan tric

STT | Ky hiéu Vi tri T&a\({i)o Khu vuc Dic diém va tac dong
Rach Ba| 0599393, |Thi trdn An Ca?h ng?} 3 hop lL‘ru sgn% Sai Gon 1 km, tiép
1 M1 L 1210642 | Thanh nhan nugc thai tir thi tran An Thanh, CCN
ua a Binh Chuén, KDC Thuén Giao
Rach 0601651, |Thi trin An|C2chned 3 hop luusong SaiGon 2 km, tiep
2 M2 Bin 1208762 |Thanh nhan nudc thai chu yéu tur thi tran An
g : Thanh va KCN Viét Huong
« 0605124, |Phuong Tiép nhan nudce thai tr KDC 1an cén, va
3 | M3 KénhD | 45055499 |BinhHoa |KCN Pong An
. 0602992, |Phuong Tiép nhan nude thai tir cac KDC 1an can va
4| M4 ISwiCit | 515024 | Thuan Giao |CCN Binh Chuén
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- Rach Bé‘Lua: Rach BaLuala ph?in ndi tiép tir sudi Cat dd ra song Sai Gon. Chiéu rong
30-40 m va chiéu dai 2,8 km. Dién tich luu vuc 950 ha.

- Rach Bung: Rach Bung di qua dia phan phuong Hung Dinh trude khi d6 ra séng Sai
Gon. Rach Bung dai 5,5 km, rong 30-40 m v6i dié€n tich luu vyc 1200 ha. Tiép nhin médt lugng
thai 16n tr nude thai cong nghiép va cac KDC trong khu vuc.

- Kénh D: Kénh D 14 kénh nam trén dia ban phuong Binh Hoa. Chiéu rong 4 m va dai
3,6 km. Kénh D 14 noi thoat nudc cho KCN Pong An va ving phu can.

- Sudi Cat: Chay qua dia phin phuong Phii Hoa, chay ra rach Ba Lya va do ra song Sai
Gon. Chié}l dai 8,5 km, rong 4-5 m va dién tich luu vyc 2100 ha. Ti€p nhan nudc thai tr CCN
Binh Chuan va KDC trén dia ban.

TRUNG QUOC

e r_f«e« 3

By 8809

M4: Suoi Cat
2

Hinh 1. So d0 vi tri cac diém quan trac

Céan ctr pham vi nghién ctru, viéc khao sat dia diém co tinh dai dién dé nghién ciru chét
lwong nuwdc mat di dugc thuc hién ¢ 4 dia diém. Trong d6, 2 dia diém M1, M2 dai dién cho
ngudn kénh rach chinh bj 6 nhidm boi nuée thai d6 thi (gdm nude thai sinh hoat, san xuit va
cac loai nudc thai khac) va 2 dia diém M3, M4 1a dai dién cho nguén cép nudc cho cac hé
thong canh tac néng nghiép, bi tic dong boi nudc thai d6 thi. Tai mbi dia diém viéc thu mau
nudc duge thue hién vao cac thang mua mua va mua khé & cac giai doan 2012-2013 va 2015-
2017. Trong d6, & giai doan 2012-2013 tién hanh 14y mau vao cac thang 6, 7, 8, 9, 10 (mua
mua) va cac thang 12, 1, 2, 3, 4 (mua kho) véi tong sb mau twong tng 1a 40 (5 dot x 2 mua x
4 dia diém). Tan suét 1y mau giai doan 2015-2017 1a 3 thang/lan, theo 2 mua mua (thang 7,
10) va kho (thang 1, 4). Tong s6 miu twong Gng cta 4 dia diém trong giai doan nay 13 96 (4
dot x 2 mua x 4 dia diém x 3 nam).

2.2. LAy miu va phin tich trong phong thi nghi¢m

Viéc thu mau nude duge thyc hién theo phuong phap thu mau hdn hop: mau nude duge
thu theo tAng mat (01 lit) va tang day (01 1it) theo TCVN 6663-1:2011. Cac mau nay duoc tron
chung va lay 01 lit tir thé tich da dugc tron chung dé 1am mau dai dién cho chat lwong nudc
ctia dia diém. Phuong phéap phan tich thong s chét luong nude duge mé ta chi tiét & Bang 2.
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Bang 2. Phuong phap phan tich chét lwong nudce

STT Chi tiéu Phuong phép Thiét bi Ghi cha
1 |pH TCVN 6492:2011 | WQC-24/TOA Do nhanh
2 | DO TCVN 7325:2004 | WQC-24/TOA Do nhanh
3 | BODs APHA 5210 B Winkler cai tién U ¢ 20 °C, 5 ngay
4 COD APHA 5220 C Pun hoan luu kin Chuén do
5 | TSS APHA 2540 D Say Tu sy
6 | N-NH/* TCVN 5988-1995 | Chung cét Chuan do
7 N-NO2 TCVN 6180-1996 So mau Phan Gng diazo hoa
8 | N-NOs TCVN 6178-1996 | So mau Phan tmg diazo hoa
9 PO TCVN 6202-1996 So mau Spectrophotometer
10 | Coliform TCVN 4882-2001 | MPN Xac suét 16n nhat
11 | Fecal coliform | TCVN 4882-2001 | MPN Xac suat 16n nhat

2.3. Phuong phap so sanh, danh gia két qua va xir Iy sb liéu

Dé danh gia cac chi tiéu chit luong nudce, nghién ciru so sanh v6i Quy chuin k§ thuat
quéc gia QCVN 08:2008/BTNMT va QCVN 08-MT:2015/BTNMT vé chat luong nude mit
do B¢ Tai nguyén va Moi truong ban hanh. Pdng thoi, nghién ctru tién hanh ‘phan tich tuong
quan Pearson cac thong s6 chit luong nudc véi muc y nghia a = 0,05. Céc két qua dugc téng
hop théng ké va tinh toan gia tri trung binh va do léch chudn. Kiém dinh gia thuyét théng ké
sai khéc gitra trung binh bang thu tuc F-test (P < 0,05). Nghién ctru phan tich tuong quan, xir
1y s6 liéu bang cc phan mém Excel va SPSS 13.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hién trang ap lwc ngudn x4 thai 1én dia ban thanh phd Thuin An
3.1.1. Pdc diém nguon thai cong nghiép trén dia ban Thudn An

Trén dia ban thanh phd Thuan An c6 cac KCN 16n bao gdom KCN Viét Nam - Singapore
(VSIP), KCN Pdng An va KCN Viét Hrong. KCN VSIP nim & dia phan phuong Binh Hoa,
An Phu va Thuan Giao, dugc xay dung tir nam 1997. Hoat dong san xuét tai KCN la cac loai
hinh c6ng nghi€p sach, cong nghiép cong nghé cao va khong gay 6 nhiém moi trudong. KCN
Pong An dugc xdy dyung tir nim 1996, c6 tong dién tich 138,7 ha, nam tai dia phan phuong
Binh Hoa. Hién nay, 100% dién tich dit d dwoc cho thué sir dung véi cac loai hinh san Xudt
cong nghiép da nganh nghé. KCN Viét Huong c6 dién tich 36,064 ha, ndm tai phuong Thuan
Giao. Ngoai ra trén dia ban Thuén An con cac CCN An Thanh va Binh Chuéan voi dién tich
lan luot 12 31,97 va 69,43 ha.

Bdang 3. Luu luong nudc thai cac KCN trén dia ban Thuan An [17]

STT Ngusn thi Luu lugng thec i | Luu lugng hiéeké | T4 1
HTXLNT cua VISIP 16746 24000 70
1 |VSIP New Toyo Pulppy 4500 5600 80
Showa Gloves 400 930 43
Pdng An 1 2209 2500 88
Viét Huong 1 669 1500 45
Téng 24524 34530
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V& hién trang thodt nudc va xtr Iy nudc thdi cac KCN Déng An 1 va Viét Huong 1 da
thyc hién ddu ndi 100% cac doanh nghiép dang hoat dong vé hé thong xir Iy nude thai
(HTXLNT) tap trung. Dbi véi KCN VISIP, ngoai 2 cong ty c6 HTXLNT dat quy chuan duoc
phép xa thai truc tlep ra ngoai moi truong, 100% cac cong ty con lai da dau noi vao HTXLNT
ctia KCN. Két qua téng lugng nude thai phat sinh tir cac doanh nghiép nam trong cac KCN
trén dia ban Thudn An 1a 24524 m¥ngay (Bang 3). Tong cong suat thiét ké HTXLNT cac KCN
1a 34530 m3¥/ngay, luu luong nudc thai phat sinh thyuc té cac KCN trén dia ban Thuin An
khoang 24524 m*ngay chiém 71,0% cong suét thiét ké HTXLNT. Tai luong thai tai cac KCN
trén dia ban Thuan An dugc tinh toan nong do cac chat 6 nhiém va luu lwong thai 16n nhét qua
cac dot quan tric nham danh gia kha ning gy 6 nhiém cao nhat ciia cac ngudn thai tir cac KCN.

Bang 4. Tai luong 6 nhiém trong cac KCN trén dia ban Thuan An [17]

STT Tén ngudn thii Tai lugng 6 nhiém (kg/ngiy)
CoD BODs TSS Tong N Tong P

1 |VvsIP 619,60 | 368,41 | 251,19 189,23 14,07
o |New Toyo Pulppy | 130,50 67,50 54,00 38,70 3,02
3 |Showa Gloves 13,20 8,00 7,60 2,64 0,32
4 |PdngAnl 258,45 139,17 193,29 19,37 3,23
5 |Viét Huong 1 43,49 25,42 30,11 12,18 0,06

Tong cong 106524 | 608,50 | 536,18 | 262,12 20,69

Pbi voi tai lugng nudc thai cla cac co so san Xuit ndm ngoai cac KCN duya theo két qua
thong ké nong do cac thong s6 6 nhiém chinh trong nude thai gom BODs, COD, TSS, tong N,
tong N. Két qua diéu tra cho thiy tai lugng cac chat 6 nhidm phat sinh tir cac nganh nghé san
xuét kinh doanh khéi doanh nghiép duoc trinh bay trong Bang 5.

Bang 5. Tai lugng cac chét 6 nhiém tir cic nganh nghé khac nhau [17]

STT Nganh nghé san xuét kinh doanh Tai lugng (kg/ngé}i) -
BODs COoD TSS Tong N | Tong P
1 | Ché bién gd va san xuit san pham tir gb| 198,67 | 430,46 | 256,62 | 2,90 2,98
2 | San xuét kim loai 3,57 6,69 2,25 0,05 0,02
3 | Xay dung, dich vu lién quan 9,36 19,17 7,58 0,14 0,05
4 |San xuét trang phuc va hang may mac 88,21 257,83 | 115,35 2,92 3,39
5 |San xuit co khi 6,56 15,85 | 8,20 0,14 0,16
6 |San xuét ché bién thuc phidm, dd ubng | 200,83 | 426,77 | 138,07 | 7,53 10,04
7 | San xuét san phdm tir cao su va nhua 81,09 | 153,49 | 4344 1,88 1,16
8 |San xut hoa chét, phan bon 0,59 1,25 0,47 0,02 0,01
9 | Cho thué kho bai, nha xudéng 0,63 1,31 0,48 0,02 0,01
10 |Suét in cong nghiép 14,97 28,88 9,63 0,43 0,32
11 |San xuit bao bi, carton, gidy 275,66 | 5743 | 137,83 | 517 3,79
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X . Tai lugng (kg/ngay)
STT Nganh nghé san xuat kinh doanh - -

BODs COD TSS | Tong N | Tong P

12 | Gbm sir, thu cong my nghé 76,1 168,52 | 70,67 1,30 3,26

13 |San xuét va gia cong gidy, dép 100,92 215,3 100,92 4,71 0,81

14 |Keo son, myc in 1124 | 217,06 | 46,51 2,52 0,43

15 |Yté 4,54 9,66 6,82 0,45 0,34

16 |Khac 47,5 112,8 89,06 2,97 0,59
17 |Nha tro 986,17 | 2086,2 | 628,06 | 168,54 | 142,08
Téng cong 47255 | 2207,8 | 47255 | 201,69 | 169,44

3.1.2. Pdc diém ngu(;n thdi sinh hoat trén dia ban Thudn An

~ Hién nay nudc thai sinh hoat ciia cac ho dan chu yéu xir ly bang bé tu hoai sau d6 cho tu
tham ra khu dat xung quanh, mét phan nho thoat ra cac kénh, rach, song sudi. Bang 6 thong ké
tai lugng cac chat 6 nhiém tir nude thai sinh hoat chua qua thu gom, xtr Iy ¢ khu vyec Thuan An.

Bang 6. Tai lugng cac chat 6 nhidm tir nudc thai sinh hoat [17]

. Tai luong (k
STT Ngudn thai Lru hugng ai luong (k) q
(m*/ngay) CcoD BODs Téng N Téng P
1 Nudc thai sinh hoat 44968 394485 | 20296,2 1286,9 593,5

Nhu vay, két qua cho théy ap luc cua cac hoat dong san xuit kinh doanh (ngudn thai
cong nghi€p va sinh hoat) c6 the gy ra tdc dong tiém tang deén hién trang chat luong nudc mat
trén dia ban Thudn An.

3.2. Dién bién hién trang chit lwgng nwéc ciia kénh rach chinh

Két qua quan tric chat luong nude kénh rach chinh (Ba Lua va rach Bung) dugc trinh
bay trong Bang 7. Cu thé, trj sb pH ¢ rach Ba Lua dao dong 6,4+0,1 dén 7,2+0,3; DO tir
2,7+0,2 dén 5,1+0,7 mg/L. Tai rach Bng pH tir 6,1£0,4 dén 7,8+0,6 va két qua DO bién thién
tlr 2,5+0,9 dén 4,7+0,7 mg/L. Sy cai thién chét lugng nudce trong giai doan 2015-2017 duogce
thé hién thong qua gia tri DO dép tmg theo QCVN 08-MT:2015/BTNMT (C6t B1). Dbi voi
rach Ba Lua, thong s6 BODs trung binh tir 7,2+1,4 dén 149,1+2,05 mg/L; COD tir 14,7+3,3
dén 212,2+37,4 mg/L; TSS tir 23,0+£2,7 dén 55,4+13,2 mg/L. Nhin chung két qua quan tric
mua kho thudng c6 cac gia tri cao hon mua mua (P<0,05). Riéng thong s6 TSS trong cac mua
quan tric thuong cé gia tri kha thép. Tuong tu tai rach Bung, tri s6 BODs bién thién khoang
8,3+1,0 dén 128,0£22,5 mg/L; COD tir 18,2+3,9 dén 195,2+19,2 mg/L; TSS tir 35,7+4,5 dén
44,2+13,1 mg/L. Két qua quan tric cac mua khong cé sy khac nhau giira cac lan thu mau
(F=1,157; P>0,05). So sanh QCVN 08:2008/BTNMT vé chét lugng nudc mit cho thdy thuc
trang chat luong nudc giai doan 2012-2013 khong dap ung bat ky myc dich sir dung nao. Co
thé thay, khu vuc nay dién ra nhiéu hoat dong dan sinh kinh té va qua dé gay ra 6 nhiém ngudn
nuéce [16]. Bang 7 thé hién ty 16 COD/BODs trung binh 14n luot ctia rach Ba Lua 14 1,4-1,6 va
rach Bung la 1,3-1,5. Diéu nay biéu hién nguén nudce mit kénh rach bi 6 nhiém bai nguén chét
thai hiru co [12, 18]. Nguoc lai, giai doan 2015-2017 hién trang chat lugng nuée da co sy cai
thién dang ké, cac thanh phan 6 nhiém da giam va dap tng QCVN 08-MT:2015/BTNMT
(Hinh 2). Thoi gian qua, Thuan An di trién khai nhiéu giai phap phong chong 6 nhiém nudc
& cac kénh, rach. Trong d6, da lip dat thiét bi quan trac nudc thai ty dong dé giam sat chat
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luong nude thai sau xur 1y lién tyc tai cac KCN [2]. Két qua giam sat cho thiy cac KCN (dién
hinh nhue KCN Viét Huong 1) nd lyc xir Iy nudc thai dat quy chudn méi truong. Doi voi cac
doanh nghiép nim ngoai KCN giam sat viéc khac phuc cho thay, cac doanh nghiép da xay
dung va hoan thién hé thong xtr Iy nuéc thai. Thanh phan dinh dudng nitrogen va phosphorus,
trong hai mua mua va kho rach Ba Lya co 1an lugt ham luong trung binh N-NH4* tir 0,77+0,51
dén 13,05+2,11 mg/L; N-NO; tir 0,03+£0,01 dén 0,07+0,03 mg/L; N-NOz™ tir 0,11+0,10 dén
1,53+1,31 mg/L. Khong c6 su khac biét thong ké vé bién dong N-NH,* giita nhitng lan quan
trac (F=1,063; P>0,05). So véi QCVN 08:2008/BTNMT (2012-2013) va QCVN 08-
MT:2015/BTNMT (2015-2017) vé chat lugng nudc mit tudi tidu (Cot B1), ham luong N-
NH4* vuot 20-30 1an, ham luong N-NOy xép xi ngudng quy dinh. Tai rach Bing, ham luong
trung binh N-NH4* bién thién tir 3,25+2,09 dén 11,3142,47 mg/L. Tuy nhién, ham lugng cta
N-NO, kha thip, dao dong tir 0,04+£0,01 dén 0,40+0,24 mg/L. Két qua kiém dinh ham lugng
N-NH,* khong khac biét co y nghia théng ké giita nhitng 1an quan trac (F=2,018; P>0,05).
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Hinh 2. Bién dong ham luong chét hiru co rach Ba Lya (M1) va rach Bung (M2)

Nhin chung, rach Bing chju tic dong ngudn nudc thai sinh hoat tir cac phuong: Hung
Pinh, An Phu, Thuin Giao, An Thanh, Binh Hoa, Binh Nham, An Son va Binh Chuan. Rach
Ba Luya bi 6 nhi®m khé ning do chiu thém anh hudng ngudn chit thai trong qua trinh hoat
dong tir cac co s san xuét & Thu Dau Mét. Ham luong cua cac hop chét nitrogen cua rach
Bung va rach Ba Luya cho théy, thily vue da bi 6 nhiém niing boi chét thai hitu co va su ton luu
lau ngdy ctia chét thai hitu co trong mdi truong dan dén moi truong yém khi. Do vdy, qua trinh
phan nitrate s& chiém uu thé nén cac ham lugng N-NO2z va N-NOs luén ¢ mirc thip & cac lan
quan tric. Riéng két qua quan tric vi sinh cho thiy, s6 lugng cua cic vi khuan trong nguon
nude rach Ba Lya va rach Bing ludn hién dién ¢ nhiing gia tri 16n. Tai rach Ba Lua, vi khuan
fecal coliform trung binh tir 4,0.10%7,5.10* dén 2,8.10*+1,9.10> MPN/100 mL. Trong khi tai
rach Bung, da ghi nhan tai cac gia tri tir 6,9.10%+4,1.10" dén 5,9.10°+1,3.103 MPN/100 mL cho
fecal coliform. Két qua kiém dinh cho thiy su khéc biét co y nghia thong ké vé s6 luong
coliform va fecal coliform gitta cac mua (F=3,367; P<0,05). Nhu vay, vi khuén biéu thi su 6
nhidm chét hitu co va ngudn gbe tir phan sinh hoat thong qua ham luong fecal coliform cao
(v6i s6 mil 1a 3-4). Fecal coliform thuong duoc dung lam chi thi sy 6 nhiém phan ngudi, dong
vat mau néng trong moi truong [19]. Sy nhiém ban vi sinh ¢6 thé chi thi qua trinh 6 nhiém
hiru co va sy suy giam chat lugng nude [20]. Didu dang ghi nhén 1a sy khac biét c6 y nghia
thong ké vé s luong coliform va fecal coliform gitra cac mua v6i két qua miia mua cao hon
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mua khé (P<0,05). Khi so sanh v6i QCVN 08:2008/BTNMT (2012-2013) va QCVN 08-
MT:2015/BTNMT (2015-2017), s6 lugng coliform vugt tir 10 dén 100 lan quy dinh cho nguon
nudc mat dung trong tudi ti€u ndong nghiép.

Bdng 7. Chit lugng nuéc rach Ba Lua va rach Bung

Giai doan 2012-2013 2015-2017
QCVNO08
, Rach Ba Lua Rach Bung Rach Ba Lua Rach Bung -MT:2015
Thong so (B1)
Kho Mua Kho Mua Kho Mua Kho Mua
pH 7,240,3 6,8+0,2 7,0£0,5 7,8+0,6 6,4+0,1 6,5+0,1 6,3+0,2 6,1+0,4 5,5-9
DO, mg/L 2,740,2 4,4+0,8 2,540,9 3,540,5 4,4+0,4 5,1+£0,7 4,5+0,6 4,740,7 >4

BODs, mg/L | 149,1+25,0 | 94,3+32,1 |128,0+22,5| 81,2£17,2 | 7,214 7,4+1,3 10,1+£2,2 | 8,3+1,0 15

COD, mg/L | 212,2+37,4 | 152,2+59,3 | 195,2+19,2 | 112,3+46,3 | 18,3+4,3 | 14,743,3 | 26,2+2,8 |18,2+3,9 30

TSS, mg/L 55,4+13,2 | 31,4104 | 37,3+54 | 44,2+13,1 | 26,1+4,3 | 23,0+2,7 | 453+7,5 |35,7+4,5 50

PO, mg/L | 2,911,11 | 2,15£0,91 | 2,59+0,96 | 2,70+0,86 | 0,33+0,58 | 0,35+0,57 | 0,75+0,61 |1,16+1,47| 0,3

N-NH,*, mg/L| 13,05+2,11 | 9,74+3,43 | 10,43+2,87 | 11,31+2,47 | 1,03+0,69 | 0,77+0,51 | 4,68+1,42 |3,25+2,09| 0,9

N-NO;, mg/L| 0,07+0,03 | 0,05+0,04 | 0,05+0,03 | 0,04+0,02 | 0,07+0,12 | 0,03+0,01 | 0,10+0,12 |0,40+0,24| 0,05

N-NOs, mg/L| 0,32+0,24 | 0,11+0,10 | 0,09+0,06 | 0,51+0,36 | 1,53+1,31 | 0,37+0,19 | 3,63+3,17 |0,88+0,21 10

Coliform, 1,5.10° 7,1.10° 6,9.10* 3,1.10° 4,5.10° 3,7.10° 5,9.10° 9,7.10°

MPN/100 mL| +1810° | +8810° | £1.010° | +4,810° | +1,810° | 280107 | +26.40° | +3.010°| 7%

Fecal coli., 1,9.104 2,8.10 3,6.10° 5,9.10° 4,0.102 5,0.10? 6,9.10° 2,4.10°

MPN/100 mL | +2,2.10° +1,9.10° +3,8.10° +1,3.10° +7,5.10* +1,3.10* +4,1.10" | +1,8.10 KQb

Ghi chit: KOD: Khéng quy dinh, TB: Trung binh; £SD: DJ léch chuan.

Bang 8. Chit lugng nudc kénh D va sudi Cat

Giai doan 2012-2013 2015-2017

QCVNO08
i Rach Ba Lua Rach Bing Rach Ba Lua Rach Bing -MT:2015
Thong so (B1)
Kho Mua Kho Mua Kho Mua Kho Mua
pH 6,4+0,8 6,4+0,7 7,4+0,7 6,7+0,3 5,8+0,3 5,94+0,2 6,4+0,4 6,3+0,1 5,5-9
DO, mg/L 2,1+0,2 2,0£0,1 3,6+0,5 3,3+0,8 2,940,3 3,6+£0,4 5,1+1,0 4,6+0,6 >4

BODs, mg/L | 293,1421,4 | 123454,3 |210,0+25,4 | 96,0+425 | 26,0+6,9 | 26,0£50 | 20,8+5,2 | 15,9459 15

COD, mg/L  |686,3+272,3| 401+220,2 |496,0+179,3|224,0+111,2| 45,6+3,8 | 44,046,3 | 49,1+8,1 |(30,3+12,3 30

TSS, mg/L 116,2+19,0 |198,5+110,2| 125,4+24,5 | 178,2466,4 | 64,7+15,8 | 53,8+18,1 | 69,1+4,6 | 43,0£9,0 50

PO.*, mg/L | 0,16+0,09 | 0,11+0,09 | 0,27+0,10 | 0,96+0,26 | 2,78+2,17 | 3,35+1,58 | 1,01+0,76 |1,22+0,57| 0,3

N-NH,*, mg/L| 18,72+4,45 | 24,02+6,34 | 16,78+4,45 | 20,86+8,95 | 5,47+0,72 | 5,60+2,12 | 6,20+2,21 |3,24+1,05| 0,9

N-NO,, mg/L| 0,03+0,02 | 0,02+0,01 | 0,10+0,03 | 0,03+0,01 | 0,90+0,93 | 0,65+0,49 | 0,20+0,19 [0,65+0,88| 0,05

N-NOs, mg/L| 0,08+0,05 | 0,07+0,06 | 0,09+0,04 | 0,16+0,25 | 3,20+1,62 | 3,68+1,49 | 4,79+3,59 [1,72+0,67 10

Coliform, 1,3.10° 1,7.107 1,5.10° 1,0.10° 1,1.10° 2,4.10° 1,3.10* 3,0.10*

MPN/100 mL| +2.8.10° | +3910° | £24.10° | +1,810° | +1.110° | +1010* | 456.10° | +4,9.10%| 7°%

Fecal coli., 1,2.10° 1,9.10° 1,9.10° 1,1.10° 4,5.10° 3,9.10° 7,9.10° 4,5.10°

MPN/100 mL| £1,810° | £21.10° | +2210* | +1810° | 415107 | 421107 | +31.10° | 62102 | KQP

Ghi chi: KOP: Khéng quy dinh; TB: Trung binh; £SD: D¢ léch chudn.
3.3. Dién bién hi¢n trang chat lwgng nwéc ciia kénh, sudi dung cho nong nghi¢p

Kénh D va subi Cat hién dang 1a ngudn nudc dugce st dung cho tudi tidu nong nghiép &
dia phuong. Tuy nhién, day cling 1a noi tiép nhan nudc thai sinh hoat lan cong nghiép. DPac
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diém tinh chat cac thong s chit lwong nudc cia 2 ngudn duoc ghi nhin & Bang 8. Két qua
nghién ctru dénh gia tuong ty vé tinh trang chét lugng nudc dugc xem xét chi yéu ¢ mic do
trung binh va kha thép [21]. Gia tri pH kénh D dao dong trong khoang 5,8+0,3 dén 6,4+0,8;
DO tir 2,0+0,1 dén 3,6+0,4 mg/L. Tai két qua quan tric subi Cat ¢6 DO tir 3,3+0,8 dén 5,1+1,0
mg/L; pH tir 6,3+0,1 dén 7,4+0,7. Gia tri DO giai doan 2015-2017 cho thay su cai thién chat
lwong nude hon so vai thoi gian trude d6. Trude day, ngudn nude thai sinh hoat chu yéu duoc
xu ly béng bé tu hoai va thoat truc tiép ra céng thoat nudc mua, thai truc tiép vao hé théng
kénh, rach trén dia ban [22]. Hon nita, du an cai thién moéi truong nuéc Nam Binh Duong da
trién khai va dua vao hoat dong Nha may xtr Iy nudc thai sinh hoat & Thuan An [23]. Viéc thu
gom, thoat nudc va xtr Iy nudce thai sinh hoat khu vuc do thi c6 nhiing chuyén bién tich cuc [2].
Bién dong ham luong cac chat hiru co ((BODs, COD) va chit ran lo limg (TSS) tai kénh D véi
cu thé BODs bién thién tir 26,0+5,0 dén 293,1+21,4 mg/L, COD tir 44,0+6,3 dén 686,3+272,3
mg/L, va TSS tir 53,8+18,1 dén 198,5+110,2 mg/L. Pbi v6i ham lugng TSS, c6 su khac biét
c¢6 ¥ nghia thong ké giita miia mua va kho (F=6,152; P<0,05) va két qua miia mua thuong cao
hon mua kho. Tai sudi Cat, cac gia tri BODs, COD va TSS 1an luot 13 15,9+5,9 dén 210,0+25,4
mg/L; 49,1+8,1 dén 496,0+179,3 mg/L va 43,0+9,0 dén 178,2+66,4 mg/L. Két qua kiém dinh
cho thay su khac biét c6 ¥ nghia thong ké giira cac mua d6i v6i cac thong sé nay (P<0,05). So
sanh Quy chuan vé chit lugng nudc mat QCVN 08:2008/BTNMT (2012-2013) cho tuéi ticu
nong nghiép (cot B1), co thé nhan thiy ham lwong BODs cao hon 10-20 1an, COD cao hon 15-
25 lan, TSS cao hon 2-4 1an. Mic du c6 sy cai thién chat luwong nudc trong giai doan 2015-2017
nhung van khong d4p tmg theo QCVN 08-MT:2015/BTNMT (C6t B1).
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Hinh 3. Bién dong ham luong chét dinh dudng kénh D (M3) va subi Cat (M4)

Ham lwgng NH4+, mg/L
Ham luwong PO43-, mg/L

Nhan dinh vé mirc d va tinh chat 6 nhiém thong qua ty 16 COD/BODs, ty 18 ciia kénh D
14 3,5 va cua sudi Cat 1a 2,4. Diéu nay cho thiy kénh D va sui Cat, 2 ngudn nude tudi tiéu
chinh d3 bi 6 nhiém nang so v&i rach Ba Lya va rach Bung, dic biét kénh D da c6 dAu hiéu 6
nhiém ngudn nude thai cong nghiép [12, 18]. Didu nay c6 thé 1y giai thém boi ngoai ap luc
nudc thai tir phuong Binh Hoa, kénh D con chiu tac dong tir KCN Pdng An va ving phu can.
Khu vyc sudi Cat tiép nhan nudc thai tir CCN An Thanh, cac KDC trén dia ban Thuan An va
Thi Dau Mét. Lién quan dén nitrogen va phosphorus, tai kénh D ham lugng N-NH,* trung
binh trong 2 mua bién thién tir 5,47+0,72 dén 24,02+6,34 mg/L, cac ham lugng N-NOs™ va N-
NO; rét thip. Trong khi d6, ham lwong PO4* giai doan 2012-2013 c6 gid tri rat thap nhung
thoi gian 2015-2017 vuot qua QCVN 08-MT:2015/BTNMT (Cét B1; 0,3 mg/L), dao dong tir
2,78+2,17 dén 3,35+1,58 mg/L (Hinh 3). Tai subi Cat, ham lwong N-NH,* trung binh trong 2
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mua bién thién tir 3,24+1,05 dén 20,868, 95 mg/L, cac ham lugng N-NOs™ va N-NO2* rat thép
Dong thoi, két qua kiém dinh cac théng s6 tuong tmg khong c6 su khac biét vé y nghia thong
ké gitra cac mua (F=1,236; P>0,05). Dbi v6i thong so Vi sinh & kénh D va sudi Cat, co thé
nhan ra rang sy 6 nhidm cac chat hitu co va vi sinh & mirc dang ké. Ham lugng coliform va
dic biét fecal coliform (voi s6 mil >4) cho thdy ngudn nudc bi 6 nhiém ning ngudn phan sinh
hoat. So sanh Quy chuan QCVN 08-MT:2015/BTNMT, ham luong coliform da vuot qua nhiéu
lan quy dinh chat lwong ngudn nude tudi tiéu nong nghiép (cot B1, 7500 MPN/100 mL). Nhu
vay, ddi v6i khu vue Thusn An dang dién ra qua trinh d6 thi héa va cong nghlep hoéa véi te
d6 kha cao nén dé gy ra nhiing anh hudng tiéu cuc dén méi truong. Panh gia chat lugng nude
ctia kénh D va sudi Cat khong dat tiéu chuan quy dinh cho tuéi tiéu nong nghiép QCVN 08-
MT:2015/BTNMT.

3.4. Panh gia twong quan cac thong sé chat lwong nuwéce va dé xuat giai phap

MGéi lién hé giira cac théng s6 chit lugng nudc duoc mé ta & nhiéu nghién clru truge day
[24-26]. Trong nghién ctru nay, két qua phén tich tuong quan cho thay phan 16n cac thong s6
c6 moi lién h¢ v6i nhau c6 y nghia thdng ké (P<0,05). Két qua nay cho thdy su tuong dong
v6i mot sé nghién ctru da thyuc hién [27-28]. Pic biét, thanh phan hitu co (BODs va COD) thé
hién méi lién hé chat ché véi cac théng sb khac nhu DO, TSS, PO, N-NHs*, N-NOs
(P<0,05). M&i lién hé gitta BODs va COD duoc thé hién voi hé sb twong gquan rét cao, tuong
g 0,924 (P<0,01). Két qua chi thi cac chét hitu co twong quan dong thudn voi cac thong )
TSS, PO.%, N-NH.*; nguoc lai, ching c6 mdi lién hé nghich vai thong s6 N-NO3-. Ngoai ra,
mdi lién hé chit gitta pH v6i ham luong DO, POs*, N-NO" dugc biéu hién qua cac hé sb 1an
luot 0,401; -0,650 va -0,716 (P<0,05). Mbi tuong quan gitta NOs™ v6i NO2 tuong g hé s6 1a
0,644 (P<0 01). Ma tran sy tuong quan gilta cac blen thong s6 chat luong nude khu vue nghién
ctru duoc trinh bay & Bang 9. C6 thé thiy thong sé chit hitu co chi thi tinh trang chét luong
ctia thity vue [29]. Pong thoi su ¢6 mat ciia cac chat dinh dudng thé hién sy 6 nhiém gay ra tir
cac hoat dong dan sinh, qua trinh d6 thi hoa va phat trién cong nghiép [30].

Bdng 9. Phan tich tuong quan cac thong sb chat luong nudc

pH DO BODs | COD TSS PO# | N-NHs* | N-NOz | N-NOz
pH 1 0401(**) | 0447 | 0549 | 0327 |0,650(**)| 0525 |[-0,716(*) | 0,453
DO  |0,401(**) 1 -0,657(%) |-0,503(*) | -0,456 |0,539(**)| -0,456 | -0,362 | 0,436

BODs | 0447 |-0,657(%) 1 0,924(**) |0,686(**) | 0,355(*) |0,601(**) | -0,516 |-0,399(**)

COD | 0549 |-0,503(%) |0,924(**) 1 0,590(**) | 0,505(*) |0,567(**) | -0,483 |-0,476(**)

TSS | 0327 | -0,456 |0,686(**) |0,590(**) 1 0,275 |0,771(**) |-0,535(*) |-0,417(**)
PO |-0,650(**) |-0,539(**) | 0,355(*) | 0,505(*) | 0,275 1 0,379 | 0344 | -0,175
N-NHs* | 0525 | -0,456 |0,601(**) |0,567(**) [0,771(**) | -0,379 1 0,424 | 0,504
N-NOy |-0,716(%) | -0,362 | -0516 | -0,483 |-0,535(*) | 0,344 | -0,424 1 |0,644(**)

N-NOs | 0453 | 0436 |-0,399(**) |-0,476(**) |-0,417(**) | -0,175 | 0,504 |0,644(**) 1

Ghi chu: * Muc y nghia oo = 0,05. ** Muic y nghia o = 0,01.

Chat lugng nuéc mit dé bi ton thuong boi cac hoat dong cong nghiép, nong nghiép hay
cac hoat dong sinh hoat cta nguoi dan [31-32]. V6i sy tap trung nhiéu KCN, dan cu da thai ra
mot luong nudc thai cong nghi€p va sinh hoat de doa moi trudng va cac hé sinh thai thuy vue.
Hoat dong nghién ctru danh gia va dé ra giai phap cai thién hét sirc quan trong [33]. D¢ xuét
hudng giai phap can kiém soat chit luong nguon thai tir cac hoat dong sinh hoat, cong nghiép,
néng nghiép tai khu vire théng qua giam sat chit lvgng nude thai va quan tric online cac ngudn
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thai 16n tir cac KDC, KCN. Ngoai ra, dé xir Iy ngudn nude bi 6 nhidm nham phuc vu tudi tiéu
nong nghiép, van dé quan trong chon lya cong nghé xir 1y sao cho khong nhiing chi dat tiéu
chuan méi truong dugc quy dinh ma con thich hop véi kha nang tai chinh va trinh d6 ky thuat.
Theo yéu ciu niy, cong nghé sinh thai nhu mé hinh dat ngap nudc kién tao cho thay sy phu
hop [34]. Cong nghé dat ngap nude duoc ing dung rong rii dé xir Iy nudc thai nhd vao dic
tinh khong doi hoi chi phi cao trong xdy dung va van hanh, tiét kiém ning lugng va dé van
hanh. Nguon nudc 6 nhidm s& duge dua vao hé thong va chay cham xuyén qua mot moi trudng
co chét ¢ nhiéu 16 r6ng nhu cac vat liéu soi da va hé ré cac loai thuc vat. Trong qua trinh do6,
nudce nhidm bén s& duge tiép xUc voi mot mang ludi mang sinh hoc do vi sinh vét tao nén, cac
chat thai s& bi phan hity boi mang sinh hoc va 1am sach. Pdng thoi cac chat ban ciing bi hap
thu boi cay thay sinh tréng trong hé thong ciing nhu bi hip phu boi dic tinh khoang hoa co
chat [35]. Hién nay, cong nghé dit ngap nudc di duge ap dung dé xur 1y nhiéu loai nude thai
khac nhau nhu nudce thai d6 thi, sinh hoat, cong nghiép, nudc thai chan nu6i, v.v.. [36-38]. Do
d6, mo hinh dat ngap nudc kién tao co kha nang xir Iy ngudn nude ciia kénh D va subi Cat véi
chat luong dap tng muc tiéu phuc vu tudi tiéu ndng nghiép.

4. KET LUAN

Tir nhitng két qua nghién ctru cho thay ap luc cua cac hoat dong san xuét kinh doanh gay
ra tac dong tiéu cuc dén hién trang chét lugng nudc mat trén dia ban thanh phé Thuan An.
Hién trang chét lwong nudc mit kénh rach cho thiy cac gia tri pH (tir 5,8+0,3 dén 7,8+0,6);
ham luong DO (tir 2,0£0,1 dén 5,1+1,0 mg/L); BODs (tir 7,2+1,4 dén 293,1+21,4 mg/L); va
COD (tir 14,7+3,3 dén 686,3+272,3 mg/L). Cac thong sb chi thi chat dinh dudng N-NH4*, N-
NOz, N-NO3 va PO, 1an luot dao dong tir 0,77+0,51 dén 24,02+6,34 mg/L; tir 0,02+0,01 dén
0,90:£0,93 mg/L; tir 0,07£0,06 dén 4,79+3,59 mg/L; va tir 0,11:£0,09 dén 3,35+1,58 mg/L. Pbi
véi chi tiéu vi sinh coliform c6 két qua 3,7.10°+8,0.10? dén 1,5.107+2,4.10* v fecal coliform
tir 4,0.10%£7,5.10* ¢én 5,9.10°+1,3.10° MPN/100 mL. Qua trinh phan tich chat lugng nudc cho
thay tinh trang 6 nhiém ning bai nude thai giau chat hiru co va chi thi gi tri cao fecal coliform.
Nhin chung, kénh D va sudi Cat c6 ham lugng nitrogen va phosphorus cao hon rach Ba Lua
va rach Blng. M&i lién hé gitra cac thong s6 chat luong nude dugc thé hién qua sy tuong quan
chit ché (P<0,05). Ngudn nudc kénh rach bi 6 nhiém béi chét hiru co va vi sinh do nude thai
sinh hoat d6 thi va cong nghiép. Nghién ctru cho thdy két qua vuot qua Quy chuédn k¥ thuat
qudc gia vé chit lwong nudc mat dung cho myc dich tu6i ti€u néng nghiép (QCVN 08-
MT:2015/BTNMT, B1), lam gia tdng ap luc nguon nuge sir dung cho cac nhu céu tudi tiéu
nong nghiép. Tir d6 chi ra sy can thiét dé xuat giai phap phu hop dé xir 1y va quan 1y ngudn
nude mat bi 6 nhiém ¢ dia ban Thuan An.
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ABSTRACT

STATUS OF DISCHARGE PRESSURE AND SURFACE WATER QUALITY
AT SOME CANALS IN THUAN AN CITY, BINH DUONG PROVINCE

Nguyen Minh Ky**, Nguyen Cong Manh?, Phan Thai Son*,
Nguyen Tri Quang Hung?, Phan Van Minh?!, Nguyen Anh Duc'?
!Nong Lam University - Ho Chi Minh City

“The People's Committee of Can Giuoc District, Long An Province
*Email: nmky@hcmuaf.edu.vn

The study aims to evaluate the discharge pressure and surface water quality at four canals
in Thuan An city, Binh Duong province. In each monitoring station, the sampling was
conducted to analyze the water quality parameters including pH, dissolved oxygen (DO),
biological oxygen demand (BODs), chemical oxygen demand (COD), total suspended solid
(TSS), ammonia nitrogen (N-NH4"), nitrite-nitrogen (N-NO), nitrate-nitrogen (N-NO3),
phosphate (PO.*), coliform and fecal coliform in dry and wet seasons. The results presented
the water pollution of two areas at four main streams (Ba Lua canal, Bung canal, canal D and
Cat stream) which showed that the water quality value, including pH (5.8+0.3 to 7.8+0.6); DO
(2.0£0.1 to 5.1+1.0 mg/L); BODs (7.2+1.4 to 293.1+21.4 mg/L); COD (14.7+3.3 to
686.3+272.3 mg/L); TSS (23.0+2.7 to 198.5+110.2 mg/L); N-NH,* (0.77+0.51 to 24.02+6.34
mg/L); N-NO (0.02+0.01 to 0.90+0.93 mg/L); N-NOs (0.07+0.06 to 4.79+3.59 mg/L); PO,*
(0.11+0.09 to 3.35+1.58 mg/L); coliform (3.7x10°+8.0x10% to 1.5x107+2.4x10* MPN/100
mL); and fecal coliform (4.0x10%+7.5x10" to 5.9x10°+1.3x10® MPN/100 mL). Correlation
analysis showed that most of the parameters were related to each other at statistical significance
(P<0.05). The results showed that most of water quality parameters varied significantly among
the sampling sites and illustrated degradation of canal water quality. In order to restore the stream
water quality and prevent its further pollution, critical efforts are the development of the surface
water monitoring network and management of polluted stream water.

Keywords: Canal, pollution, residential area, Thuan An, water quality.
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