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TOM TAT

Nghién ctiu dugc thuc hién nham danh gid hién trang va dién bién chat lugng nudc mat véi hai
thong s6 BODs va DO dudi anh hudng clia hoat dong xa thai nudc thai sinh hoat vao mua khé
(thdng 04/2016) va mua mua (thang 10/2016) tai cac tram bom Hoda Phu trén séng Sai Gon va tram
bom Binh An, Hoa An trén séng Béng Nai bang mé hinh MIKE 21FM véi hai mo-dun HD va Ecolab.
Két qua mo phdng hién trang chat lugng nudc vao ca hai mua cho thay, chat lugng nudc trén séng
Déng Nai tét hon so véi séng Sai Gon. Cu thé, cé sy d nhiém hiru co nhe tai tram Hoa Phu va néng
d6 BODs, DO hau hét dat tiéu chuan so vdi cot A2 cho muc dich cap nudc sinh hoat theo QCVN
08-MT:2015/BTNMT tai ca hai tram Binh An va Hoa An trén séng Bong Nai. Sau do, nghién ctu xay
dung cac kich ban xa thai t&r ngudn thai sinh hoat tai khu vuc dong dan cu clia Tp.Tha Dau Mot,
tinh Binh Duong thai ra séng Sai Gon cach tram bom Hoa Phu khodng 4 km va Tp. Bién Hoa tinh
Déng Nai thai ra song Bong Nai cach tram bom Hoa An khodng 4,7 km va Binh An khoang 5,3 km,
luu lugng thai 1an luct 13 0,66 m3/s va 2,15 m3/s. Két qua cho thdy, tai tram Hoa Phu va Hoa An hau
nhu khéng bi dnh hudng, tai tram bom Binh An c6 sudnh hudng rd rét vao mua kho lam cho chét
luong nudéc tai day khong dat tiéu chudn cot A2,

Tur khoa: Chat lugng nudc, mo hinh MIKE 21FM, nudc thai sinh hoat, séng Sai Gon - Béng Nai

DAT VAN DE

Thanh phé H6 Chi Minh (TP.HCM) 14 noi ¢6 t6c do
gia tang d4n s6 nhanh chong véi s6 lugng ngudi dan
sinh séng cao nhit trén ca nudc (9,04 triéu ngudi vao
ndm 2019) nhung chi tip trung cht yéu tai khu vuc
thanh thi, chiém 79,3% géy chénh léch vé su phan b6
dan cu trén dia ban. Mit khac, TPHCM dang c6 nén
kinh té phét trién hang d4u tai Viét Nam, dan dau trén
ca nuéc vé kim ngach xuét khdu, ddu tu nuéc ngoai .
Qua trinh cong nghiép hda, do6 thi hoa da va dang gay
ap luc 16n d6i véi van d€ cip nudc tai khu vuc ca vé
trét lugng va chét lugng. Theo két qua quan tric moi
truong nudc mat khu vic mién Nam dgt 5 nam 2020
cho théy, tai song Pong Nai, chét lugng nudc dang ¢
xu huéng dugc cai thién véi 60% gia tri WQI tii 91 -
100 (nguédn nude stt dung t6t cho cidp nude sinh hoat);
40% gia tri WQI tii 76-90 (nguén nudc st dung cho
muc dich cdp nuédc sinh hoat nhung can bién phép xt
ly phtt hop). Trén song Sai Gon, nhin chung trén 50%
ngudn nudc trén song dat chit lugng thip va trung
binh, trong dé 26,6 % co6 gia tri WQI tu 76 - 100,
46,7% gia tri WQI tii 51 - 75 (St dung cho muc dich
tudi tiéu va cac muc dich tuong duong) va 26,7% gia
tri WQI tii 26-50 (St dung cho giao thong thuy va cac
muc dich tuong duong). Cu thé, chit lugng nuéc trén
song Sai Gon di suy gidm dang ké tai mot s6 khu vuc

ndi 6 Thanh phd, muc d6 6 nhiém hiiu co cao, gid
tri BOD5 va COD c¢6 xu hudng ting do phai chiu tac
dong bdilugng 16n nude thai sinh hoat tii cac khu dan
cu?. Do d6, viéc dénh gid hién trang chit lugng nudc
ciing nhu dién bién chit lugng nudc khi ¢6 su c6 xa
thai tai khu vuyc 1a vin d€ rit quan trong va cén thiét
trong nghién ctiu khoa hoc ciing nhu sti dung d€ phuc
vu cong tac kiém sodt 6 nhiém ngudn nudc, dic biét
trong cac phuong an quéan ly sy ¢6 6 nhiém.

Mo hinh héa la mét phuong phéap hién dai dang dugc
phiét trién manh trong nhiing nim gan day, cdc mo
hinh mé phong chit lugng nudec dugc xem la mot
trong nhiing cong cu hé trg dic luc cho danh gia,
du bdo chit lugng nudc cing nhu mé phong dinh
gid mic do6 chuyén tai, khuéch tdn céc sy c6 vé€ 0
nhiém nguén nudc?. Trong nghién ctiu nay, mé hinh
MIKE 21FM di dugc lya chon dé ép dung cho khu vuc
nghién cttu do ¢6 d0 tin cdy va hiéu qua da dugc kiém
chiing tit nhi€u nghién ctu trong va ngoai nudec. Mot
s6 nghién ctu dién hinh nhu, nghién ctu ctia nhém
tac gia Paliwal va Patra da 4p dung MIKE 21FM dé
danh gié sy thay d6i chét lugng nudc theo thoi gian
va khong gian dudi tac ddng ctia nudc thai ti khu
cdng nghiép tai Ctia song Hooghly, két qua nghién
ctiu cho thdy MIKE 21FM da dugc d4p dung thanh
cdng cho ctia song Hoogly va cac mo phong da cung

Trich dan bai bdo nay: Thong N, Thdy N T D, Thdo N P T, Anh L H, Khéi D N. Panh gia dién bién chat
Iugng nudc sdng Sai Gon - Pong Nai dudi anh huéng su ¢6 xa thai nudc thai sinh hoat. Sci. Tech. Dev.

J. - Sci. Earth Environ.; 6(1):468-483.
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cdp cac dy dodn khd t6t trong khu vic va cdc gia tri
md hinh cho thdy phii hop*, téc gid Zhu va cong su
da nghién ctiu vé viéc gidm nudc thai 6 ho Erhai dya
trén md hinh thuy dong luc hoc va chit lugng nudce
trong m6 hinh MIKE 21, két qua ctia nghién ctiu nay
dat dugc cho thdy mo hinh MIKE 21 ¢6 kha néng mo
phong phan bé muc nudc, chit lugng nudc va cd thé
dugc st dung d€ du bao va lam céc thi nghiém s6°,
tac gid Panda va cong su da tién hanh dng dung mo
hinh MIKE 21 trong nghién ctiu thiy dong luc hoc va
chit lugng nudc & PaAm Chilika, An D¢, két qua cta
nghién ctiu nay dat dugc cing cho thdy viéc stt dung
mo hinh MIKE 21 dé danh gia ché do thuy dong luc
hoc va chét lugng nudc ctia d@m phd 13 hoan toan phu
hop, mo hinh nay c6 thé hoat ddong nhu moét cong cu
t6t € mo phong chét lugng nude va du dodn cic tinh
huéng trong tuong lai®.

Muc tiéu chinh ctia nghién ctiu 13 danh gid hién trang
va dién bién chit lugng nudc (BOD5 va DO) theo céc
kich ban xa thai nudc thai sinh hoat trén song Sai Gon
- Dong Nai, ddc biét tai cdc tram bom nudc thé Hoa
Phu, Héa An va Binh An phuc vu cung cip nudc cho
khu vygc TRHCM.

KHU VU'C NGHIEN CUU

TPHCM ndm & ving ha luu hé théng song Sai Gon -
Pong Nai c6 mang ludi sdng ngoi kénh rach rat phat
trién. Hé thong song Sai Gon - Pong Nai v6i song
chinh 14 s6ng Pong Nai véi luu lugng binh quén 20 -
500 m3/s va luu lugng cao nhit trong mua 1a 1én t6i
10.000 m3/s, hang nam cung cép 15 ty m? nuéc va la
ngudn nudc ngot chinh ctia TPHCM.

V6i chiéu dai 256 km bit nguén tit khu vyc Loc
Ninh (Bién giéi Viét Nam - Campuchia), tinh Binh
Phudc, sdng Sai Gon chdy qua dia phén Tay Ninh,
Binh Duong va TPHCM, sau d6 hgp luu véi song
DPong Nai ¢ mai Pen Do thudc huyén Nha Bé. Song
Sai Gon chay doc trén dia phan TPHCM véi chiéu dai
khoang 80 km, c6 luu lugng trung binh vao khoang
54 m3/s, bé rong song trong khoing 225 m dén 370
m, do siu c6 ché t6i 20 m. Déy la con song giti vai trd
rit quan trong d6i véi su phat trién kinh t€ - x4 hoi
ctia cac tinh trén luu vice (Hinh 1) 1.

PHUGONG PHAP NGHIEN CUU

M6 hinh MIKE 21FM

M6 hinh MIKE 21FM la mét phdn mém ky thuét
chuyén dung do Vién Thuy luc Pan Mach (DHI) xay
dung va phat trién, gébm nhiéu mé6-dun dugc xay dung
dé st dung trong 4 linh vyc chinh 1a thuy lyc song,
bién va hai vén, song, cac qua trinh boi, x6i va thuy luc
modi trudng. MIKE 21 bao gom nhiéu md-dun c6 cic
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Hinh 1: Vi tri khu vuc nghién ctu va tram bom

chiic nang va nhiém vy khac nhau nhu: mo6-dun thuy
dong luc hoc (HD), mo-dun chiét lugng nude (Eco-
lab), m6-dun van chuyén bun cit, moé-dun chuyén tai
- khuéch tdn (AD), va mdt s6 mo-dun khéc phu hgp
v6i nhiéu muyc tiéu nghién ctu”’.

Trong nghién ctiu nay, m6 hinh MIKE 21FM véi hai
md-dun thuy dong luc hoc (HD) va md-dun chat
lugng nudc (Ecolab)dugc dung d€ danh gid hién trang
chét lugng nude cu thé la Oxy hoa tan (DO) va nhu
cdu 6xy sinh héa (BODs), ciing nhu dién bién chat
lugng nudc véi cac kich ban sy ¢§ 6 nhiém trén song
Sai Gon - Pong Nai. Co s& ly thuyét cu thé cta hai
md-dun dugc mo ta chi ti€t trong cdc tai liéu hudng
dan ctia DHI nidm 201478,

Quy trinh thiét l1ap mé hinh

Dé thuc hién duge muc tiéu dédnh gid dién bién chét
lugng nudc ting véi cac kich ban su ¢6 6 nhiém trén
song Sai Gon - bong Nai, quy trinh thiét 14p sé dugc
thuc hién theo cdc budc 6 Hinh 2. Budc dau tién ciing
la budc quan trong nhat d6 1a tién hanh thiét lap mo-
dun thay dong luc hoc (MIKE 21 FM HD) d¢€ hiéu
chinh va kiém dinh dong chay. K& tiép, tién hanh hiéu
chinh va kiém dinh chét lugng nudc (MIKE 21 Eco-
lab) trén s6ng Sai Gon - Pong Nai. Cudi ciing la danh
gid hién trang chit lugng nudc va danh gid dién bién
chét lugng nude ing véi cac kich ban x4 thai nudc thai
sinh hoat tai khu vuc nghién ctu.

Do chinh xac ctia cac moé hinh dugc danh gia thong
qua chi s6 hiéu qua Nash-Sutcliffe efficiency (NSE) va



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Trdi ddt va Méi truéng 2022, 6(1):468-483

Dir ligu bién: hru

Irong va muc nude

—

MIKE 21 FM HD

Xay dung ludi tinh [

B6 thong sb thay lwe
ban dau

va ndi suy duong
bor

 Sai

Dung

----------

DO

Dir liéu bién: BOD,

]

[} -
: Dit S T
Kiém dinh ng | B thong s6 thuy luc sau

khi hiéu chinh

—{ MIKE 21 FM EcoLab

Puing l B6 théng s6 lan

Pinh gia hién trang chat | Pang
lwong nude '_‘

Kiém dinh

|._

truyén chit &

- - - 4 Hiéu chinh
Sai

|

nhiém

Xay dung kich ban su
¢b 6 nhiém

Dinh gid dién bién chit lrgng mede
trng voi kich bdn sw cé 6 nhiém

Hinh 2: Quy trinh thiét Iap mé hinh cho khu vuc nghién ctu

Bang 1: Tiéu chuan danh gia hiéu qua mé phéng (Nguén®)

Hiéu qua m6 phong R?

RAt tot 0,85<R?< 1,0
Tot 0,7 <R*< 0,85
Phit hop 0,5<R2< 0,7
Khong phit hop R?< 0,5

NSE

0,8 <NSE< 1,0
0,7 <NSE < 0,8
0,5<NSE < 0,7

NSE < 0,5

hé s6 tuong quan (R?), trong do, khi NSE va R? cang
tién dén 1 thi d6 chinh xdc cta cac két qua dat dugc
cang cao. Bang 1 trinh bay chi s6 NSE, R? danh gi4
hiéu qua mé hinh”.

Dit liéu phuc vu nghién ctiu

Luéi tinh va dia hinh ddy

Gidi han trén cta ving tinh tai song Sai Gon la ctia xa
ctia hd D4u Tiéng va gii han trén tai song Pong Nai la
tai ctia xa cta ho Tri An. Gi6i han dudi ctia khu vuc
nghién ctu 1 tit c6ng Vam Kénh kéo dai dén Viing
Tau. Ludi tinh todn cho khu vuc nghién ctiu cung véi
gi6i han duong bo dugc thé hién theo Hinh 3. Trong
d6 ludi tinh dugce tao thanh tit 18.743 phan tu, 14.451
nut va goéc nho nhat clia cac phén tl tam giac la 26°.

Dii liéu dia hinh dédy la dii liéu d4u vao quan trong clia
md hinh MIKE 21FM dugc thu thap ti Vién Khoa
Hoc Thuy Lgi Mién Nam va tit cac dé€ tai “Nghién
ctu ché d6 thuy dong luc va chit lugng nudc vung
ctia song Sai Gon - Pong Nai” do TS. Bao Thanh lam
chtt nhiém ndm 2011, dé tai “Nghién ctiu danh gia
qua trinh dién bién ddy va thay d6i ché d6 thuy van
do nao vét sdng Soai Rap phuc vu cdng tdc phat trién
giao thong duong thity” do PGS.TS Nguyén Thi Bay
lam chtt nhiém nam 2012. Dii liéu dia hinh déy sau

khi dugc xti Iy sé dugc ndi suy theo tiing nat ludi theo
Hinh 3.

Dir liéu thay vén va chdt luong nuéc

Cac di liéu thay van (Iuu lugng va muc nudc) theo
gio dugc thu thép tu Pai Khi tugng thuy van khu
vic Nam bd dugc sti dung lam bién tinh todn va hiéu
chinh (04/2016) - kiém dinh (10/2016) m6 hinh. Cu
thé, bo dii liéu luu lugng xa hé Dau Tiéng, Tri An va
muc nudc tai cac tram Thi Tinh, Binh Dién, Vam Co,
Viing Tau va Vam Kénh dugc stt dung lam bién tinh
trong mo hinh va muc nudc, luu lugng tai 06 tram
Phu Cudng, Phu An, Binh Phudc, Héa An, Cat Lai,
Nha Bé dugc dung d€ hiéu chinh - kiém dinh moé
hinh. B9 di liéu nong do BODs, DO theo thang tai
15 vi tri do dugc thu thép ti Trung tim Quan tric va
phan tich méi trudng - S6 TN&MT TP.HCM, Trung
tam Quan tric va phéan tich mai trudng - S6 TN&MT
Dong Nai va Trung tdm Quan tric M6i truong mién
Nam - Téng cuc Moi trudng. Vi tri cic tram quan tric
cu thé dugc thé hién trong Hinh 4.

Xay dung kich ban su ¢6 6 nhiém

Nghién ctiu xay dung kich ban sy ¢6 6 nhiém thai ra
ti ngudn thai sinh hoat, do d4y la nguén dugc thai ra
lién tuc hang ngay dan dén nguy co xay ra sy ¢d 1a rét
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Hinh 3: Bia hinh day va ludi tinh

cao cdng vai sy gia tang dan s6 do thi ciing nhu phat
trién kinh t€ - xa hoi trai dai doc theo song Sai Gon -
Poéng Nai?. Cac kich ban dugc xay dung dya trén gia
dinh vé& nguén thai, luu lugng thai va nong d6 chét 6
nhiém trong nudce thai (Bang 2), cu thé:

+ Vi tri ngudn thai: nghién ctu lua chon hai vi tri
ngudn thai sinh hoat tai khu vuc TP. Tha Dau Mot,
tinh Binh Duong trén s6ng Sai Gon cach tram bom
Hoa Phut khoang 4 km va Tp. Bién Hoa tinh Dong Nai
thai ra song Dong Nai cach tram bom Héa An khoang
4,7 km va Binh An khoang 5,3 km.

+ Luu lugng nuéc thai: dugc tinh bing cach ldy s
dan (325.551 ngudi & Thanh phé Tha Dau Mot va
1.062.000 ngusi & Thanh phé Bién Hoa'®!!) nhan
v6i lugng nudce cdp sinh hoat trén dau nguoi (0,175
m?/ngay'?) véi ngudn nudc thii sinh hoat thai ra
dugc tinh dua trén co s& lugng nude thai sinh hoat
d6 ra moi trudng bing 100% lugng nudc sach cdp
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cho sinh hoat (diéu 39, Nghi dinh 80/2014/ND-CP v¢é
thodat nudc va xt ly nudc thai).

+ Nong do nudc thai: dugc ldy dua trén déc trung
noéng do BODs d4u vao & mic cao nhét ctia nudc thai
sinh hoat '3 va nong d6 DO dugc 14y tii hién trang.
KET QUA VA THAO LUAN

Hiéu chinh va kiém dinh

Hiéu chinh va kiém dinh dong chay

Viéc hiéu chinh va kiém dinh dong chay dugc thuc
hién tai vi tri 6 tram thay védn trén song Sai Gon -
Dong Nai la Phu Cudng, Binh Phudc, Phu An, Héa
An, Cat Lai va Nha B¢, cu thé mo hinh dugc hiéu
chinh vao muia kho tit 9 gio ngay 8/4/2016 - 9 gio
ngay 10/4/2016 va kiém dinh vao mua mua tii 9 git
ngay 16/10/2016 - 9 gi5 ngay 18/10/2016.

Két qua hiéu chinh luu lugng muc nuéc dién hinh
tai tram Phu Cudng va Hoéa An dugc thé hién trong
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Hinh 4: Vi tri khu vuc nghién ctiu va cac tram thay van, tram CLN
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Hinh 5: Hiéu chinh (a) luu lugng va (b) muc nudc tai tram Phi Cudng
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Bang 2: Kich ban xa thai nudc thai sinh hoat vao hai mua

Kich ban Nguon thai Vi tri (UTM)
Mua  kho  Song Sai Gon 680355
(thang 04) 1213809
Song Dong Nai 701653
1210963
Mua mua  Song Sai Gon 680355
(thang 10) 1213809
Song Pong Nai 701653
1210963

Thong s6 ngudn thai

Luu lugng  Noéng do BODs Nong do DO
(m?/s) (mg/1) (mg/1)

0,66 400 3,26

2,15 400 5,55

0,66 400 4,06

2,15 400 5,24

Luu Lugng (m¥/s)

Muc nude (m)

09/04/16 09/04/16 10/04/16 08/04/16 09/04/16 09/04/16 10/04/16
Thie do  ====Mo phong ———Thuwcdo ====M5 phong
-
(a) Luu lwong (b) Myc mede

Hinh 6: Hiéu chinh (a) luu lugng va (b) muc nudc tai tram Hoa An

Hinh 5 va Hinh 6, két qua kiém dinh dugc thé hién
trong Hinh 7 va Hinh 8. K&t qua tinh toan hiéu qua
moé phéng theo chi s6 NSE va R? tai 06 tram quan tric
dugc thé hién trong Bang 3. Két qua cho thiy, muc do
tuong quan gitia gid tri mo6 phong va gia tri thuc do
ndm & muc pht hgp dén 6t theo 2 hé s R? va NSE
cho luu lugng va tu tét dén rét tét d6i véi muc nudce.
Hé s6 Manning’M tim dugc sau khi hiéu chinh moé
hinh dao dong tii 8 — 120 m'/3/s.

Hiéu chinh va kiém dinh chdt luong nuéc
Trong nghién ctiu nay, viéc hiéu chinh va kiém dinh
chét lugng nudc trén séng Sai Gon - Dong Nai chi
tap trung ch yéu vao chit hitu co, cy thé la hai thong
s6 BODs va DO. Thdi gian tinh toan cho qué trinh
hiéu chinh va kiém dinh trong mo6-dun Ecolab dugc
thuc hién vao mua kho giai doan tii 1/4/2016 dén
10/4/2016 va miia mua giai doan ti 1/10/2016 dén
19/10/2016 tai 02 vi tri trén s6ng Sai Gon va 13 vi tri
trén song Dong Nai (Hinh 4).

Viéc hiéu chinh thoéng s6 ctia moé hinh chét lugng
nude dugc thyc hién cht yéu qua viéc thay d6i hé s6
khuéch tan va céc thong s6 sinh thai Ecolab ctia BODs5
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va DO. Két qua hiéu chinh mé hinh chét lugng nuéc
tai cdc vi tri quan tric dugc mo ta trong Hinh 9, két
qua sai s6 ctia ndng do BODs thdp nhét 1a 0,45% va
cao nhét1a 25,03%. Sai s6 ctia noéng do DO thép nhat
12 0,99% va cao nhit la 28,79%.

Két qua giai doan kiém dinh chét lugng nudc dugc
thé hién trong Hinh 10, sai s6 ctia n6ng d¢ BODs tai
20 vi tri quan trdc 1,22% dén 29,33%. Sai s6 clia nong
d6 DO trong khoang tit 0,69% dén 36,77%.

Sai s6 gitia noéng d6 thuc do va mo phong tai mot s6 vi
tri sai s6 16n hon 20%, diéu nay c6 thé do m6 hinh van
chua xem xét hét tit ca cac ngudn théi cé trong khu
vuc nghién cGu. Tuy nhién, mét s6 vi tri trong khu
vic ¢6 sai s6 kha thip, dac biét la cac vi tri gn khu
vic tram bom Hoa Phu trén song Sai Gon va Héa An,
Binh An trén séng Dong Nai. Cho thay, bd thong s6
mo hinh sau khi hiéu chinh van ddm bao d9 tin ciy dé
thuic hién mo6 phong DO va BOD5 trén s6ng Sai Gon
va Béng Nai.

B6 théng s6 mé hinh
Sau qué trinh hiéu chinh - kiém dinh b thong s6 mo
hinh dong chay tim dugc nhu sau:
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——Thuc do ===-Mao phong Thuc do  ====Mb phong
(a) Luu lieong (b) Muc muréc
Hinh 7: Kiém dinh (a) luu lugng va (b) muc nudc tai tram Phu Cudng
25
5000 2
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= 1000 § o8
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-3000 q
-5000 -1.5
16/10/16 17/10/16 17/10/16 18/10/16 16/10/16 17/10/16 17/10/16 18/10/16
Thuecdo ====Mad phong ———Thuc do ====-Mb phong
(a) Luu lrong (b) Murc nuée
Hinh 8: Kiém dinh (a) luu lugng va (b) muc nudc tai tram Héa An
Bang 3: Két qua hiéu chinh, kiém dinh luu lugng va muc nuéc theo hé sé R va NSE
Tén tram Hiéu chinh Kiém dinh
Luu lugng Muc nudc Luu lugng Muc nudc
R? NSE R? NSE R? NSE R? NSE
Phu 0,91 0,75 0,92 0,92 0,93 0,72 0,94 0,93
Cuong
Binh 0,92 0,79 0,91 0,90 0,94 0,75 0,96 0,94
Phuéc
Phu An 0,82 0,81 0,89 0,87 0,88 0,79 0,90 0,86
Hoba An 0,84 0,71 0,95 0,90 0,78 0,59 0,88 0,74
Cat Lai 0,62 0,61 0,86 0,85 0,79 0,76 0,93 0,89
Nha Be 0,76 0,72 0,79 0,76 0,84 0,78 0,88 0,83
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Néng a5 BODS (mg/h

. BThycdo DM phong m
5
s | 1t nl
n i il 1l
. nan [ 1 al i
K I S ICRP R ) &

(a) Nong dé BODs

OThye do ©Mb phang

Hinh 9: Két qua hiéu chinh néng dé BOD5 va néng d6 DO

OThredo EMo phong

Néng a6 BODS (mg

(a) Néng dé BODs

OThye do M phong

(b) Nong dé DO

Hinh 10: K&t qua kiém dinh néng dé BOD5 va néng doé DO

 Budc thai gian: 120s

« Hé s6 Manning’M c6 gid tri trong khoang ti 8
- 120 m(/3)/s dugc tinh tuong quan véi do sdu
dia hinh ddy tai khu vic nghién ctiu.

« Diéu kién bién: bao gom 02 bién luu lugng tai
Dau Tiéng va Tri An, 04 bién muc nudc tai Thi
Tinh, Binh Dién, Vam Co va Viang Tau - Vam
Kénh.

B¢ thong s6 mo hinh chét lugng nude tim dugc sau
qua trinh hiéu chinh - kiém dinh dugc trinh bay cu
thé trong Bang 4.

Mé phéng hién trang chit lugng nuéc

Két qua m6 phong hién trang dong chay va chit lugng
nudc trén sdng Sai Gon - Dong Nai dugce thuc hién
mo phdng vao hai giai doan 1a mua kho (thang 04) va
mua mua (thang 10).

Trong nghién ctiu nay, vi tri ba tram bom nudc tai khu
viic nghién ctu (tram bom Hoa Pha tai séng Sai Gon
va tram bom Binh An, Héa An tai song Dong Nai) da
dugc lua chon d€ trinh bay két qua hién trang dong
chay va chit lugng nudc ciing nhu danh gia dién bién
chét lugng nudc dudi anh hudng ctia kich ban xa thai
nudc thai sinh hoat (Hinh 10) bang cich so sanh véi
gid tri giGi han cac thong s6 chat lugng nudc mit theo
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cot Al (BODs < 4 va DO >6) va cot A2 (BODs < 6
va DO > 5) trong QCVN 08-MT:2015/BTNMT !4,

Hién trang chét luong nu'éc séng Sai Gon

Céc két qua mo6 phong hién trang BODs va DO tai
tram Hoa Phd trén song Sai Gon vao muia kho dugc
thé hién 1an lugt trong Hinh 12 va Hinh 13. Két qué
cho thdy, néng d6 BOD5 vao mua kho doan chay qua
tram bom Hoa Phu ¢ ndéng do ti 6,35 mg/l - 7,26
mg/1 khi triéu 1én va 6,19 mg/1 - 7,31 mg/1 khi triéu
xudéng. Nong dé DO tai khu vic nay dao dong trong
khoang tli 2,95 mg/1 - 3,36 mg/1 khi triéu 1én va 2,99
mg/1 - 3,34 mg/l khi triéu xudng.

Céc két qua mo6 phong hién trang BODs va DO tai
tram Hoa Phu trén song Sai Gon vao muia mua dugc
thé hién lan lugt trong Hinh 14 va Hinh 15. Két qua
cho théy, néng d6 BOD5 vao mtia kho doan chay qua
tram bom Hoa Phu ¢6 néng d6 trong khoang tit 5,89
mg/l - 6,27 mg/l khi tri€u triéu 1én va ti 5,84 mg/1 -
6,33 mg/l khi triéu xuéng. Nong d6 DO tai khu vuc
nay dao dong trong khoang ti 4,04 mg/1 - 4,13 mg/1
khi triéu Ién va 4,02 mg/1 - 4,13 mg/l khi triéu xudng.
T cac két qua c6 thé thdy, khinong do BODs ting thi
nong do DO sé giam, ngoai ra khi triéu xuéng ndéng
d6 BODs5 cao hon khi triéu 1én & c& hai mua, diéu
nay c6 thé do anh hudng tit hoat dong cong nghiép,
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Bang 4: Bé théng s6 mé hinh chat lugng nuéc

TT Mo ta Kiéu Gid tri Don vi
1 Hé s6 khuéch tan Hang s6 1 m?/s
2 Qua trinh BOD: Téc d6 phén ra bac 1 ¢ 20°C Hing s6 0,27 /ngay
3 Qua trinh BOD: Hé s6 nhiét d6 cho t6c do phan huy Hing s6 1,07 Phi thi
nguyén
4 Qua trinh BOD: Néng d6 oxy béan bao hoa Hing s6 2 mg/l
5 Qué trinh oxy: San xuit oxy t6i da va budi trua, m? Hing s6 2 /ngay
6 Qua trinh oxy: D¢ sau dia Secchi Hiing s6 0,4 m
7 Quid trinh oxy: Hiéu chinh thdi gian vao budi trua Hang s6 0 Gio
8 Qué trinh oxy: T6c d6 ho hp clia thuc vat, m? Hing s6 0 /ngay
9 Qud trinh oxy: Hé s6 nhiét o, ho hap Hing s6 1,08 Phi thi
nguyén
10 Qua trinh oxy: Nong d6 ban bao hoa cho qua trinh ho hip Hing s6 2 mg/l
11 Qué trinh oxy: Nhu ciu oxy trim tich trén méi m? Hing s6 0,5 /ngay
12 Qui trinh oxy: Hé s6 nhiét do cho SOD Hing s6 1,07 Phi tha
nguyén
13 Qua trinh oxy: Nong d6 ban bao hoa cho SOD Hing s6 2 mg/l
’ iml
N =
B Tinh Binh Dwong 1240000 %
g g, = e | ot v _f Tram bom nude

Tp. Ho Chi Minh

Ay e o recos ot o 1170000

.

Tram bom
Héa An

Hinh 11: Vi tri khu vuc phan tich két qua trén séng Sai Gon — Dong Nai

Tram bom
Binh An

Tp.Bién Hoa ;
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(a) Triéu lén

1217000
Tinh Binh Duong
1216500

1218000
1215600
1215000
1214500 AN oy .

Trgh
1214000

BOD. BOD (1)

1213500

1213000

1212500

Tp. Hd Chi Minh

1212000

676000 677000 678000 679000 680000 681000
I
42016 13.00.00 Time Step 204 of 238

(b) Triéu xuong

Hinh 12: Néng do BODs trén song Sai Gon vao mua kho

™
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(a) Triéu lén
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1216500
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Tram bom Tt -

121000 { - Hoa Phi 00 Daecked ceyoem
moy)
332 mg/l Aoove 80
75-80
1213500 311 mg/l 70075
65-70 |A
6065 A2
1213000 i
45.50
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Tp. Ho Chi Minh 20-2¢
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Boiow 10
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Im)
4912016 1300:00 Time Step 204 0f 233

(b) Triéu xuong

Hinh 13: Néng d6 DO trén séng Sai Gon vao mua kho

sinh hoat & phia thugng nguén déc biét 1a nguén nudc
thai ti luu vyc song Thi Tinh phia trén tram bom Hoa
Phu.

Bén canh d6, ndng d6 BODs vao mua kho cao hon
mua mua va néng do DO vao mua kho thédp hon mtia
mua. Tl d6 nhén thdy dugc, vao miia mua néng do
BODs va DO dugc cai thién hon, diéu nay cé thé
do vén téc dong chdy vao mua mua cao hon mta
kho, cu thé vao mua kho van tdc dong chay khi triéu
lén khodng 0,23 m/s va khodng 0,37 m/s khi triéu
xudng va vao mia khod van téc dong chay khi triéu
1én khoang 0,18 m/s va khi triéu xuéng khoang 0,45
m/s. Tuy nhién, ca 2 mtia néng d6 BOD5 va DO tai
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khu vuc tram bom Hoa Phu trén song Sai Gon déu
khong dat tiéu chudn theo Cot A2 trong QCVN 08-
MT:2015/BTNMT.

Hién trang chaét luong nuéc

Cac két qua md phong hién trang BOD5 va DO tai
khu vyc tram Héa An va Binh An trén song Dong Nai
vao mua kho dugc thé hién 1an lugt trong Hinh 16 va
Hinh 17. N6ng d6 BODjs trén séng Pong Nai doan
chay qua tram bom Hoéa An c6 gid tri khoang 4,40
mg/1 khi triéu 1én va 2,72 mg/l khi triéu xu6ng. Tai
tram bom Binh An, ndng d6 BODj5 ¢4 gid tri khoang
4,43 mg/1 khi triéu 1én va 4,30 mg/1 khi triéu xudng.
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(b) Triéu xuéng

Hinh 14: Néng d6 BODs trén song Sai Gon vao mlia mua
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(b) Triéu xuong

Hinh 15: Néng d6 DO trén s6ng Sai Gon vao miia mua

Riéng nong d6 DO tai khu vic déu 16n hon 4 mg/1.
Céc két qua md phong hién trang chit lugng nudc tai
khu viic tram Héa An va Binh An trén song Dong Nai
vao muia mua dugc thé hién 14n lugt trong Hinh 18 va
Hinh 19. N6ng d6 BODs trén song Dong Nai doan
chay qua tram bom Héa An c6 gia tri khoang 4,52
mg/1 khi triéu 1én va 4,57 mg/1 khi tri€u xudng. Tai
tram bom Binh An, n6ng d6 BODs c6 gia tri khoang
4,28 mg/1 khi triéu 1én va 4,40 mg/1 khi triéu xudng.
Riéng nong d6 DO tai khu vic déu l6n hon 5 mg/l ca
khi triéu lén va xuéng.

T két qua mo phong chét lugng nude vao hai mia
cho théy, vao muia kho néng do BODs tai cdc tram

bom khi triéu 1én cao hon khi triéu xudng, diéu nay
c6 thé€ do anh hudng tit hoat dong phit trién kinh t& -
xa hoi phia ha nguén, trong d6 c6 anh hudng ti khu
vic song Sai Gon 1am nong dd BODs tai cac tram bom
tang cao khi triéu lén. Tuy nhién, sy thay d6i ndong do
chét 6 nhiém vao mua mua c6 xu huéng ngugc lai so
v6i mua kho, cy thé ndng do BODs  tai céc tram bom
khi triéu 1én thép hon khi triéu xuéng, diéu nay 1a do
vao miia mua néng do BODs tu thugng ngudn cao
hon so v6i muia kho khién néng dé tai cac tram bom
tang khi triéu xuéng, cung v6i d6 nong do BODs tai
song Sai Gon vao miia mua cling giam so véi mua
kho nén khi triéu 1én sé it anh huéng dén nong do
chit 6 nhiém tai khu vic cdc tram bom Hdéa An va
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(b) Triéu xuong
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(a) Triéu lén

697000 698000 99000 700000 701000 T02000

492018 1200.00 Time Step 204 of 218

(b) Triéu xuong

Hinh 17: Néng d6 DO trén séng Dong Nai vao mua kho

Binh An trén song Dong Nai. Ngoai ra, két qua con
chi ra rang, néng d6 BODs va DO tai khu vyc hai
tram bom Hoéa An va Binh An trén séng Dong Nai
déu dat quy chuédn cip nudc sinh hoat theo QCVN
08-MT:2015/BTNMT cét Al va A2, tii d6 cho thay
chét lugng nudc trén séng Pong Nai t6t hon so véi
song Sai Gon.

Panh gia chat luong nuéc theo kich ban xa
thai

Nhu da trinh bay trong Muc 3.4, ghién ctiu xay dung

kich ban sy ¢6 6 nhiém do ngudn thai sinh hoat tu
Tp. Tht Dau Mot ra song Sai Gon va Tp. Bién Hoa ra
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song Dong Nai. Dic diém va vi tri ngudn thai dugc
thé hién trong Bang 2 va Hinh 11.

Kich bdn xd thdi vao mua khé

Trén song Sai Gon vao mua kho, nong d6 BODs &
tram bom Hoa Phu ¢6 gid tri khoang 6,68 mg/l khi
triéu 1én va khoang 6,52 mg/l khi triéu xuéng. Néng
d6 DO c6 gid tri khoang 3,13 mg/l khi triéu lén va
khoédng 3,32 mg/1 khi triéu xuéng. Cac két qua cho
théy, khi xdy ra su ¢4 xa thai nudc thai sinh hoat tai
vi tri cach tram bom khoang 4 km, néng d6 BODs va
DO tai tram bom Hoa Phu khong c6 su thay déi so
v6i hién trang.
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(b) Triéu xuong
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(b) Triéu xuong

Hinh 19: Néng dé DO trén séng Dong Nai vao mua mua

Trén song Pong Nai, du6i anh hudng ctia hoat dong
x4 thai nudc thai sinh hoat tai vi tri cdch tram bom
Héa An khoang 4,7 km vé phia thugng luu va Binh An
khoang 5,3 km v€ phia ha luu, n6ng 46 BOD5s va DO
tai tram bom Héa An hau nhu khong thay d6i so véi
hién trang. Ngugc lai, chit lugng nuéc tai tram bom
Binh An gidm, cu thé néng d¢ BODs ting dat khoang
6,74 mg/1 khi triéu lén, 5,80 mg/l khi triéu xudng va
ndng d6 DO giam con khoang 3,78 - 4,26 mg/1.

Kich badn xd thdi vao mia
Tai song Sai Gon, néng do BODs vao mua mua tai
tram bom Hoa Phu khoang 6,09 mg/1 va néng do DO

khodéng 4,08 mg/l cho ca triéu 1én va triéu xudng. Qua
d6, duédi anh hudng cta kich ban xd thii nudc thai
sinh hoat, néng d6 BODs va DO tai vi tri tram bom
Hoa Phu hu nhu khong thay d6i so v6i hién trang.

Tai song Pong Nai, dudi anh hudng ctia xa thai nudc
thai sinh hoat, tram bom Ho6a An néng d6 BODs hau
nhu khong thay d6i so v6i hién trang va tai tram bom
Binh An néng dd BODs ¢6 xu hudng ting va noéng do
DO c6 xu huéng giam so véi hién trang. Nhin chung,
duéi anh hudng cta hoat dong xa thai nudc thai sinh
hoat tai vi tri cdch tram bom Hoa An khodng 4,7 km
vé phia thugng luu va Binh An khoang 5,3 km vé phia
ha luu, ndng d¢ chat 6 nhiém tai khu vyc tram bom
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Héa An hau nhu khong bi dnh hudng. Tuy nhién,
chét lugng nudc tai khu vyc tram bom Binh An ¢6
xu huéng suy giam, cu thé néng d6 BODs va ham
lugng oxy trong nudc gidm.

Céc két qua mo phong hién trang va theo cac kich ban
x4 thai vao hai mtia mua va mua kho tai ca ba tram
bom trong khu vic nghién ctiu dugc thong ké cu thé
trong Bang 5.

KET LUAN

Két qua mo phong chit lugng nudc trén sdng Sai Gon
- Déng Nai bing mo6 hinh MIKE 21FM cho thdy dugc
hién trang chat lugng nudc vao mua kho (thang 04)
va miia mua (thang 10) dugc xac dinh tai vi tri 3 tram
bom Hoa Phu trén song Sai Gon va Binh An, Héa An
trén song Dong Nai. Két qua cho thdy, c6 sy 6 nhiém
hitiu co tai khu vyc tram bom Hoa Phu va hau hét dat
tiéu chuén cot A2 cho muc dich cdp nuéc sinh hoat
theo QCVN 08-MT:2015/BTNMT tai ca 2 tram Hoa
An va Binh An.

Duéi anh hudng ctia kich ban xa thai nudc thai sinh
hoat chua qua xt Iy ¢ TP. Thi Dau Mot va TP. Bién
Hoa, nong d6 chit 6 nhiém (BODs va DO) trén song
tai cdc vi tri tram bom da s6 la khong thay d6i so véi
hién trang tai 2 tram Hoa Phua va Héa An, riéng chi
6 sy thay d6i tai tram Binh An. Nhu vay, khi xay
ra s c¢6 6 nhiém theo 2 kich ban thi vao mua kho
sé co tac dong 16n hon va hudng ha nguodn sé chiu
anh huéng nidng hon & hudng thugng nguon trén ca
2 con song. Két qua md phong chit lugng nudce trong
nghién ctiu nay chi tp trung vao hai thong s6 BODs
va DO ciing nhu chi huéng dén nguén thai sinh hoat
ti cdc khu dong dan cu. Do d6, trong nhiing nghién
ctiu tiép theo sé tiép tuc tinh todn véi nhiéu thong s6
chat lugng nudc va cac nguodn thai khic nhau dé€ co
thé danh gia toan dién chét lugng nudc trén song Sai
Gon va séng Pong Nai, phuc vu cong tac kiém sodt
6 nhiém ngudn nudc, dic biét trong cic phuong an
quan ly sy ¢6 6 nhiém ciing nhu xem xét ddnh gia chat
lugng ngudn nuédc tho cho cac nha mdy cip nudc sinh
hoat. Bén canh d¢, trong nghién ctiu tiép theo sé xem
xét dén tat ca nguodn thai d6 vao song Sai Gon va bong
Nai trong qud trinh hiéu chinh - kiém dinh nhim cai
thién d¢ tin cdy cta két qua mo phong tit mo hinh.

LOI CAM ON

Nghién ctiu nay dugc thuc hién dudi su tai trg clia
S& Khoa hoc va Cong nghé TP. HCM thong qua Hop
dong thuc hién nhiém vu khoa hoc va cong nghé s6
77/2020/HD-QPTKHCN ngay 25 thang 09 nam 2020.
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BOD : Nhu cdu oxy sinh héa

DO : Oxy hoa tan

Ecolab : M6-dun chit lugng nudc
HD : M6-dun thuy dong luc hoc
NSE : Nash-Sutcliffe efficiency

R? : Coefficient of determination
TP.HCM : Thanh phé H6 Chi Minh

XUNG POT LOliCH

Nhoém tac gid cam két khong c6 xung dot lgi ich

PONG GOP CUA CACTACGIA

Dbao Nguyén Khoi, Lé Hoang Anh, Nguyén Phudc
Thach Théo: Thu thap cac dii liéu, dinh hudng nghién
clu.

Nguyén Thong, Nguyén Thi Diém Thuay, Pao Nguyén
Khoi: Tinh todn, phan tich két qué, chuén bi ban thao,
chinh stia theo phan hdéi ctia phan bién va hoan chinh
bai bao.
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Bang 5: Néng dé chat 6 nhiém theo kich ban va hién trang vao 2 mua

Tram bom

Hoa Phu

Hoba An

Binh An

Hoa Pha

Hoba An

Binh An

Triéu

Mua kho (thang 04)
Hién trang Kich ban

No6ng d6 BODs (mg/l)

6,68 6,68
6,62 6,52
4,40 4,40
2,72 2,71
4,43 6,74
4,30 5,80
No6ng do DO (mg/1)
3,13 3,13
3,32 3,32
4,68 4,68
6,14 6,17
4,54 3,78
4,63 4,26

Mua mua (thang 10)

Hién trang

6,09
6,09
4,52
4,57
4,28

4,40

Kich ban

6,09
6,09
4,52
4,57
4,56

4,41
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Assessment of water quality changes in Saigon and Dong Nai
rivers under the influence of domestic wastewater discharges
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ABSTRACT
A el The study was conducted to evaluate the impact of domestic wastewater discharges on surface
[ M EArS water quality (BODs and DO) at pumping stations on Sai Gon — Dong Nai river during the dry sea-
Use your smartphone to scan this son and the wet season using the MIKE 21FM model. The results indicated that the water quality
QR code and download this article in Dong Nai river is rated better than the Sai Gon River. Specifically, the BODs concentration was

high, and the DO concentration was low at Hoa Phu station in Sai Gon River. However, the sur-
face water quality at pumping stations on Dong Nai river, namely Hoa An and Binh An was up
to standard compared to column A2 for domestic water supply purposes according to QCVN 08-
MT:2015/BTNMT. Specifically, the wastewater source from Thu Dau Mot city on the Sai Gon river
was about 4 km from Hoa Phu pumping station with a discharge volume of 0,66 m3/s, and another
source from Bien Hoa city on the Dong Nai river reached a discharge volume of 2,15 m3/s, which
was about 4.7 km and 5.5 km from Hoa An and Binh An intakes, respectively. The outcomes proved
that Hoa Phu and Hoa An pumping stations were not affected by the wastewater from these cities.
Otherwise, there was markedly degraded water quality at Binh An intake in the dry season, which
was unsatisfied with QCVN 08- MT:2015/BTNMT (A2 type).
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	Dữ liệu thủy văn và chất lượng nước

	Xây dựng kịch bản sự cố ô nhiễm
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