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Tém tit: O nhiém moi trudng nude mit 1a mot van dé mang tinh toan cau, gy anh hudng
dén strc khoe ctia con ngudi va hé sinh thai néu khong dugc xir Iy va kiém soét chit ché.
Tai Viét Nam, tai nguyén nudc mat tai cac khu vuc song noi chung va dac biét 1a song Sai
Gon hién dang dugc khai thac, sir dung cho nhiéu muc dich khac nhau. Tuy nhién, nhleu
két qua nghién ctru cho thay chat lugng nudc song Sai Gon dang bi suy giam bai cac ngudn
thai vao song. Muc tiéu ctia bai bao nay 1 tinh toan, danh gia chat lugng nudc mat sdng Sai
Gon. Céc chi tiéu dugc lua chon dé danh gia bao gém: COD, BODs, Amoni (NH4"), Nitrat
(NO3"). Cac két qua tinh toan cho thay chat lugng ngudn nudc mat tai khu vire nghién ctiru
dang bi suy giam.

Tir khéa: O nhiém; Ngudn 6 nhiém; Séng Sai Gon.

1. Mé dau

S6ng Sai Gon 1a mot luu vyc trong hé thong séng Pong Nai. Hién nay, tai nguyén nudc
mat song Sai Gon dang duoc khai thac, st dung cho nhiéu muc dich khéc nhau. Tuy nhién,
nhiéu két qua nghién ciru cho thay chat lwong nudc song Sai Gon dang bi suy giam boi cac
ngudn thai tir sinh hoat, nudc thai cong nghiép, hoat dong nong nghiép, nudc mua chay tran.
Céc ngudn nudc thai nay phan 16n chwa dugc xir 1y hodc da duoc xir Iy nhung chua dat tiéu
chuén cho phép. Nhiéu chi tiéu méi truong di vuot tiéu chuan cho phép va dang bao dong
[l—’9]. Do vay viéc danh gia chét lugng nudc trén luu vye phuc vu cong tac quan 1y 1a rat can
thiet.

Trong nhiing niam gan ddy, & Viét Nam no6i chung va & Thanh phé H6 Chi Minh noi
riéng da thuc hién nhiéu nghién ciru va gop phan rat 16n trong viéc danh gia chat luong nudc
tai cac khu vuc. Tac gia [9] nghién ciru phuong phép tw dong tinh toan chi s6 chét luong moi
truong tai thanh phd H6 Chi Minh. Két qua tinh toan céc chi s chat lwong méi trudong tu
dong trén phan mén c6 d6 chinh xdac twong tng v6i phuong phap tinh toan thu cong. Viée
tinh toan tu dong cac chi s6 chat lvong méi truong s€ giup cong tac xu ly dir liéu moi truong
duoc dé dang va chinh x4c, cip nhat thong tin vé 6 nhiém mdi truong nhanh chong hon. Tac
gia [1] nghién ctru ddnh gia 6 nhiém phat sinh tir cAc ngudn thai chinh trén dia ban huyén
Can Gio dén nam 2025 dua trén 04 ngudn chinh: (i) sinh hoat - dich vy - tiéu thu céng nghiép,
(i) chan néi, (iii) nudi trong thuy san, (iv) nudc mua chay tran dén nam 2025 cho ra két qua
lwgng 6 nhiém tang qua cac nam. T4c gia [3] nghién ctru kha nang chiu tai cua ngudn nudc
vung bo thanh phdé Hd Chi Minh dén nam 2030 cho thay cac khu vuc hién khong con kha
nang chiu tai (KNCT) dugc nhan dién bao gém toan pham vi vung bo (dbi véi TSS), song
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Soai Rap, thuong ngudn song Long Tau (BOD, Coliform), Péng Tranh (BOD), Vam Sat
(BOD). Néu khong cai thién tinh hinh xtr 1y nudce thai (KB4), KNCT nam 2030 s¢€ giam, don
ctir KNCT BOD cuia cac song, rach dao dong 6,0-23.4 tin/ngdy; giam 17-74%, dong thoi thu
hep pham vi chiu tai trén song Pdng Tranh (BOD) va Vam Sat (Coliform).

Hién nay, viéc cung cap nudc sach trén dia ban Tp. Ho Chi Minh dang d6i mat v6inhimg
thach thirc bao gdm (1) van dé 6 nhiém ngudn nude do tac dong cia sy phat trién kinh té, xa
hoi doc theo luu vuc hé théng song Sai Gon - Béng Nai; (2) tac dong cua bién d6i khi hau
da anh hudng 16n dén ngubn nudc thd cung cap cho Thanh phé thiéu kha nang du phong dé
g pho véi dién bién bit ngd ctia ngudn nudce thd; va (3) toc d6 d6 thi hoa phat trién nhanh,
dan s6 tang nhanh. Trén khu vuc nghién ctru nay ¢ cac Tram cdp nuéc Hoa An va Binh An
(ndm trén song Pong Nai); va Tram Hoa Phu (trén séng Sai Gon). Trén co s& ndy Va cac
nghién ctru trude d6 nhom tac gia da sir dung phuong phap tinh toan chi sé chat lvong nude
WQI ciia cac chat 6 nhiém (COD, BODs, N-NH4*, N-NOg) va k¥ thuat GIS dé danh gia chat
lwong nude mat trén timg doan song gan cac vi tri ldy nude ciia cac ngudn nudc thd niy. Cac
két qua nghién ctru nham cung cap co s khoa hoc cho viéc danh gia cht lugng nudce trén hé
thong séng Sai Gon cuia cac doan séng nay.

2. Phuwong phap va pham vi nghién ctru

2.1. Pham vi nghién curu

Khu vuc nghién ctru ndy bao gom hé thong song Sai Gon - Pong Nai, cu thé tir ho Dau
Tiéng trén song Sai Gon, tir hd Tri An trén song Dong Nai dén ng ba séng Sai Gon. Thuc
hién viéc tinh toan tai cac doan séng nhu sau: Cau Bén Cui, xa Bén Cui, huyén Duong Minh
Chau, tinh Tay Ninh (QT1); Cau Bén Stc, x4 Pha My Hung, huyén Cu Chi, TP. H6 Chi Minh
(QT2); Cau Ong Co, xa Phii An, Thi xa Bén Cat, tinh Binh Duong (QT3); Cau Pht Cuong,
xd Binh My, huyén Cu Chi, TP. H6 Chi Minh (QT4); Cau Hoa An, xa Hoa An, TP. Bién
Hoa, tinh Pong Nai (QT5) (Hinh 1).
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Hinh 1. Khu vye nghién ctru va vi tri thu mau nude mit song Sai Gon.
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Luu vuc song nghién ctru chit yéu chiu anh huéng cia dong chay tir thugng ngudn song
Sai Gon, vung chiu anh hudng nay twong d6i rong bao gdm tir dap tran H5 Dau Tiéng bao
gdm cac huyén Trang Bang, Duong Minh Chau thudc tinh Tdy Ninh, cac huyén Bén Cat, TX
Tha Dau Mét, Thuin An thudc tinh Binh Duong va mot phan cac quan, huyén thanh phd HO
Chi Minh, Bong Nai. Khu vuc nghién ctru chiu anh huéng ciia dong chay tir phia thuong luu
va tac dong dén Thu Dau Mot (khi luu lugng nay chi 16n hon 600 m®s), doan tir Cau Pht
Cuong - Cau Hoa An chiu anh huéng cia triéu nhung khong 16n [14-18].

2.2. Doi twong nghién ciru

S6 liéu quan tric dé danh gia 6 nhidm gdm céac thong sb 1y hoa vé chat luong méi trudng
nuéc: BODs, COD, Amoni, Nitrat. Cac ngudn thai chinh bao gém: (1) khu cong nghiép -
cum cong nghiép, (2) sinh hoat - dich vu - tiéu tha cong nghiép, (3) nong nghiép tap trung
vao hoat dong chin nudi, (4) nudi tréng thity san va (5) nudc mua chay tran.

2.3. Phuong phap nghién ciru

Qua trinh nghién ctru st dung cac nhoém phuong phép thuc hién nhu: thu thép sb liéu,
thong ké, tong hop tai liéu vé cac phuong phap tinh toan trong va ngoai nudc; Phuong phap
do dac, khao séat thuc dia: duge tién hanh theo tan suét 2 théng/lén, mdi lan léy vao 2 thoi
diém: nudc 16n va nude rong tai diém 1ay mau voi 5 dot khao sat trong nam 2021; Phuong
phap thu mau, bao quan va phan tich chat chat lugng nudc trong phong thi nghiém : thuc
hién theo huéng din tai Tiéu chuan Qudc gia TCVN 6663-1:2011 (ISO 5667-2:2006) Chat
luong nude - Ly mau - Phan 1: Huéng din 1ap chuong trinh 1dy mau va k§ thuat ldy mau va
Phén 3: Bao quan va xtr Iy mau nuéc; Cac phuong phap danh gia gom:

Danh gia chat lugng nudc mit theo chi sé WQI [19-20]: Co so khoa hoc dé danh gia
chat lugng nudc cin cir theo hudng dan ky thuat tinh toan chi sé chat lugng nude Viét Nam
theo Quyét dinh s6 1460/QD-TCMT ngay 12/11/2019 cta Tong cuc truong Tong cuc Moi
truong. Cac két qua quan tric dugc so sanh, danh gia theo QCVN 08-MT:2023/BTNMT cot
A2. Can cir danh gia nay dwa trén phan viing sir dung nudc cta tinh Binh Duong (Quyét dinh
s6 13/2016/QD-UBND cua Uy ban nhan dan tinh Binh Duong ngay 16 thang 6 nim
2016) va Thanh phé H6 Chi Minh (Quyét dinh sb 16/2014/QD-UBND ciia UBND TP Hb
Chi Minh).

*Tinh toan WQI thong s6 (WQIsi) ddi véi cac thong s6 COD, BODs, N-NH4*, N-NO3"
theo cong thirc sau:

WQIst = oo =0 (BPuy — Cp) + Qi (1)

Trong d6 BPi: Nong d6 gidi han dudi cia gia tri théng sé quan tric duoc quy dinh trong
Béng 3.6 twong tmg v6i miuc i; BPis1: Nong d6 gidi han trén cua gid tri thong sd quan tric
duoc quy dinh trong Bang 3.6 twong g vo1 muc i+1; ¢i: Gia tri WQI & muc 1 da cho trong
bang tuong Umg voi gia tri BPi; g+ Gid tri WQI ¢ muc i+1 cho trong bang tuong Gmg voi
gia tri BPi+1; Cp: Gia tri cua thong s6 quan trac dugc dua vao tinh toan.

Chi s6 WQI dugc tinh tir cac thong sé quan tric chat luong nude, dung dé mé ta dinh
luong vé chat lugng nude va kha ning st dung ciia ngudn nude va duge biéu dién qua cac
thang diém.

Bang 1. Thang diém (thang mau) danh gia chi s6 WQL

WQI Chit lugng
91 - 100 Rét tot
_ 4 Str dung cho muc dich cép nuée sinh hoat nhung cin cac bién phap xt 1y
76 - 90 Tot .
phu hoo
51-75 Trung binh Str dung cho muc dich tudi tiéu va cac muc dich twong dwong
26 - 50 Kém Str dung cho giao thong thiy va cac muc dich twong duong khac

10-25 O nhiém ning
<10 O nhiém rat ning
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Trong nghién ciru quan tric tai 5 vi tri, két qua quan tric dugc so sanh, danh gia theo
QCVN 08-MT:2015/BTNMT cdt A2. Can ctr ddnh gia nay dua trén phan vung st dung nudc
cta tinh Binh Duong (Quyét dinh s6 13/2016/QD-UBND cua Uy ban nh4n dan tinh Binh
Duong ngdy 16 thang 6 naim 2016) va Thanh phé H5 Chi Minh (Quyét dinh sé 16/2014/QD-
UBND cta UBND TP H) Chi Minh).

Dénh gia chat luong nuwdc mit theo khong gian st dung phuong phap GIS

Phuong phap GIS dugce st dung trong xur 1y, luu tri, hién thi thong tin lién quan dén dir
liéu khong gian; tinh toan, phan tich cac thay doi vé khong gian theo thoi gian cac dbi twong
can phan tich va trinh bay cac ban d6 chuyén dé.

Pham vi trén dét lién: Bao gé)m cac quan, huyén, thanh phé, thi x3 ndm trong khu vuc
nghién ciru trén dia ban cac tinh Pong Nai, Binh Duong, Tdy Ninh va TP.HCM.

Pham vi trén mit nuéce: Hé thong séng Sai Gon - Pong Nai, bat dau tir hd Tri An va hd
Dau Tiéng

Phan ban d6 nén: Bao gém céac yeu t6 ranh gi¢i hanh chinh, thay van trong pham vi
nghién ctru. Trong qua trinh bién tap s& tién hanh sang loc va gitr lai cac yéu tb c6 lién quan,
c6 tinh chat dinh huéng nham phuc vu myc dich, yéu ciu cua nghién ctru.

C6 nhiéu k¥ thuat noi suy tinh toan ludi gia tri cho cac bé mat lién tuc nhu Cokriging,
IDW, Kriging, TIN. Cac nghién ctru chi ra thuat toan IDW dugc st dung phd bién nhét trong
noi suy chat lugng mai truong. Trong dé tai, nhém nghién ctru da sir dung phuong phap IDW
dé noi suy cac két qua chay tir mo hinh MIKE dé thé hién két qua 1én thanh ban do. IDW la
mot trong nhimng k¥ thuat pho bién nhat dé ndi suy cac diém phan tan. Phuong phap IDW
xac dinh gi tri cla cac diém chua biét bang cach tinh trung binh trong sé khoang cach céc
gia trj ciia cac diém da biét gia trj trong ving lan can ctia mdi pixel. Nhitng diém cang cach
xa diém can tinh gia trj cang it anh huong dén gia tri tinh todn, cac diém cang gan thi trong
sO cang 16m.

IDW la phuong phap ndi suy don gian nhat, 1a phuong phap dugc sir dung phd bién nhét
trong cac chirc nang phan tich cua GIS. Phuong phap noi suy dinh luong khoang cach nguoc
cho rang mdi diém dau vao c6 nhing anh huong cuc b lam rat ngan khoang cach. Phuong
phap nay tac dung vao nhiing dlem & gan diém dang xét hon so voi nhing diém & xa. SO
luong cac diém chi tiét, hodc tat ca nhiing dlem nam trong ving ban kinh xac dinh c6 thé
duogc su dung dé xac dinh gia tri dau ra cho mdi vi tri.

3. Két qua nghién ctru va thio luin
3.1. Pdanh gia hién trang chdt lrong nguon nwde mat khu viee nghién cieu theo chi sé WOI

3.1.1. Két qua quan trac cac thong s 6 nhiém hiru co (COD, BODs) va thong s6 6 nhiém
dinh dudng (N-NHs", N-NO3")

CAac hop chét hiru co (COD va BODs) quan tric dugc cho thay c6 ty 1& % vuot chuan
QCVN cot A2 lan luot 1a 22% va 74%. O nhiém céc chat dinh dudng trén song Sai Gon ¢6
xu hudng tang vé phia ha nguon khi vao noi 6 TP. H6 Chi Minh.

Da s6 cac vi tri quan tric tai luu vuc nghién clru (ngoai trur vi tri cau Bén Cui - QTI) déu
ghi nhan 6 nhiém hitu co, ¢6 xu hudng ting cao vé phia ha nguon va cac vi tri quan tric thudc
ndi 0 thanh pho Hd Chi Minh. Gia tri BODs va COD cao dan dén gia tri DO & céc vi tri
nghién ctru cling rat thép. Dic biét vi tri cau Ong Cd co gia tri BODs cao nhét va vuot quy
chuén 9/10 mau quan tric tir 1,02 1an - 2,06 lan. Day 1a vi tri thude tinh Binh Duong, chiu
tac dong boi luong 16m céc khu cong nghiép - cum cong nghiép cling nhu nudce thai sinh hoat
tir cac khu dan cu dong dac (Hinh 2a-2d).

Gia tri N-NH4* va N-NOs™ tai cac khu vuc nghién ctru trén song Sai Gon kha thap va da
s6 déu dat QCVN 08-MT:2023/BTNMTcot A2 ddi vai timg phan doan (chi ¢ 3/5 vi tri quan
trac gia tri N-NO3" vugt QCVN tai vi tri Cau Phii Cudng, Cau Hoéa An vio thang 12/2021).
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Hinh 2. Gia tri COD, BODs, N-NOs, N-NH4* tai cac khu vuc nghién ctru

3.1.2. Két qua tinh chi sb chat lugng nuéc WQI

Két qua quan trac cho thay, khu vuc thuong ngudn it chiu tic dong ctia ngudn thai nén
c6 chat lugng nudc kha tdt va on dinh. Cac vi tri vé trung luu bét dau tiép nhan nudc thai cua
cac nha may san xuat phan tan (chin nudi, ché bién mu cao su,...), nudc thai tir cac KCN
trén dia ban tinh Binh Duong (KCN Bau Bang, KCN Rach Bép, KCN An Tay, KCN Vigt
Huong II, KCN My Phudc I - 1l - IIT) va nudce thai sinh hoat tir cac do thi, khu dan cu doc
luu vuce nhu thi x3 Bén Cat, thanh phé Tha Dau Mét, thanh phé Di An, thanh phé Thuan An
tinh Binh Dwong va tiép nhan nudc thai tir kénh rach ndi 6 thanh phé Ho Chi Minh lam chét
luong nude suy giam.

Vi tri QT1 ndm sau ho Dau Tiéng va doan song nay chu yeu bi tac dong boi hoat dong
nong nghiép. Cac thong s6 COD, BODs, P-PO4*, va Coliform déu dat so vi quy chuan ctia
QCVN 08-MT:2015/BTNMT & cot A2 va c6 2 thong sé DO va N-NHq* 13 khong dat so voi
quy chuan. V& tong thé chét lugng nudc, két qua tinh todan WQI cho thay chat luong nudce
doan song tur vi tri QT1 dén QT2 nay nam & muc do tot.

Vi tri QT2 (gan cau Phii Cuong va ndm phia dudi tram bom Hoa Phi) va doan song nay
chiu tac dong cua nudc thai trén dia ban TP. Thu Dau Mot va hoat dong cong nghiép tur song
Thi Tinh d6 ra. Chét luong nudce tai khu vyc doan song nay ndm 2021 cho thiy thong sd
COD c¢6 d4u hiéu bi 6 nhiém khi khong dat chuén A2 tai vi tri QT3 va tram bom Hoa Phu
vao mua mua. Pic biét, thong sé6 BODS5 c6 hién tuong gia tang 6 nhiém khi néng do trung
binh nam dao dong trong khoang 7,9-9,3 mg/l. Ket qua tinh toan WQI cua doan song tir vi
tri QT2 dén vi tri QT3 cho thdy chat lugng nude ndm ¢ muc do con tot (Hinh 3).

Vi tri QT3 dén QT4 doan séng nay bi tac dong boi nude thai tir cac khu cong nghiép trén
dia ban TP. Di An, Thuan An va cac co s6 san xuét trén dia ban TP. HCM. So sanh céc thong
s6 chét luong nude véi quy chuan cia QCVN 08-MT:2015/BTNMT & ¢t A2 cho thay ngoai
pH va Coliform thi cac thong s6 chét luong nude khac hau hét déu vuot so voi quy chuan
Két qua tinh toan WQI cta doan song tir vi tri QT3 dén QT4 cho thdy chat luong nuéc nim
0 murc d6 trung binh. Gia tri WQI tai cac doan song co chiéu huéng giam dan tir phia thuong
ngudn xudng ha ngudn.
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i< ~ Hinh 3. Gia tri WQI tai khu vuc nghién ciru
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Vi tri QTS5 ndm & gan tram bom Hoa An vé phia thuong ngudn 1a vi tri str dung cho lay
nudc p,hl_lc’ vu cho sinh hoat. Chi s6 WQI c6 gia tri trong khoang 70-85 dat & muc do trung
binh dén tot.

3.4. Pé xudt cdc gidi phdp cdi thién, quan Iy chdt lrong nieée song Sai Gon

CAc giai phap cong trinh dé cai thién va quan Iy chat lugng nudc sdng Sai Gon, bao gom:
Cai tién quy trinh, cong nghé hién co dé han ché 6 nhidm; Lap dat hé thong xu 1y nudc thai
dat chuan tai cac nha may, khu cong nghiép; Quy hoach déng bo, cai tao va phat trién hé
thdng co sé ha tang ky thuat.
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Céc giai phap phi cong trinh dé cai thién va quan ly chat luong nuéc séng Sai Gon, bao
gém Giai phap vé kinh té nhu thanh 1ap cac quy bao vé méi truong, ap dung cac vu dai vé
thué dbi voi nhitng doanh nghi¢p, nhitng du an c6 cac giai phap tt vé bao V€ moi trudng,
phat hanh chinh d6i véi cac co sO gay 0 nhiém moi truong, ap dung thué suat cao ddi voi
nhing san pham ma viéc san xuét chung c6 tac dong xau dén mdi trudng, gan han ché hoic
khuyen khich thuong mai véi viéc bao vé maéi trudng; giai phap vé xa hoi nhu huy dong duoc
quan ching tham gia mot cach ty giac vao cong tac cai tao 6 nhiém moi truong nuée va co
trach nhiém bao vé méi truong vi lgi ich chung cua toan xa hoi.

4. Két luan

Khu vuc doan giita s6ng Sai Gon hién dang himg chiu cic ngudn 6 nhiém. Nong d6 cac
thong s6 COD, BODs, Amoni cao giy 6 nhiém cuc bd ngudn nudc mit do chiu tac dong boi
lugng 16n nude thai sinh hoat, nudc mua chay tran. Gia tri WQI tai cac doan song nghién
clru ¢6 chiéu huéng giam dan tir phia thugng ngudn xubng ha ngudn. Chi s6 WQI ¢o gia tri
trong khoang 70-85 dat & muc do chat lugng nudc & ngudng trung binh dén tét.

Nghién ctru dé xuét cac giai phap bao vé chat lwong nudc séng Sai Gon, trong d6 tap
trung vao hai nhom giai phép chinh la cong trinh va phi cong trinh. Nhom giai phap phi cong
trinh bao gdm hai giai phap chinh 1a giai phap kinh té va giai phap xa hoi. Nhom giai phap
cong trinh tap trung vao viéc dau tu, cai tao hé thdng xir Iy nude thai hién co dbi voi cac nha
may, doanh nghi€p hién hiru va ap dung cac cong ngh¢, ky thuat méi cho nhiing nha may,
doanh nghiép trong tuong lai. Trén co s cac nhom giai phap, tir day toi nam 2025 can nhanh
chong trién khai cac du 4n bao vé moi truong tai trung luu  song Sai Gon chu yeu tap trung &
thanh phd H6 Chi Minh va tinh Binh Duwong dé bao vé ngudn nudc cap cho Tp. H6 Chi Minh.

Déng gop cia tac gia: Xay dung y twéng nghién ciu: N.V.H.; Xu ly sé lieu: V.T.H., N.N.T;
Viét ban thao bai bao: N.N.T., N.V.H.; Chinh stra bai bao: N.V.H.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctu cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trudce day;
khdng co su tranh chap lgi ich trong nhom téc gia.
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Study on the quality of surface water of Sai Gon - Dong Nai river
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Abstract: Surface water pollution is a global problem, affecting the health of humans and
ecosystems if it was not strictly treated and controlled. In Vietnam, surface water resources
in river regions in general and the Saigon River in especially are currently being exploited
and used for many different purposes. However, many study results show that the water
quality of the Saigon River is being deteriorated by wastewater sources discharged into the
river. The objective of this study is to calculate and assess the current status surface water
quality of Saigon Dong nai River. The criteria selected for assessing surface water quality
include COD, BODs, Ammonium (NH4"), Nitrate (NO3"). The results show that surface
water quality of these rivers will gradually decline.

Keywords: Pollution; Wastewater resources; Sai Gon river.
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