TiNH LAN TRUYEN O NHIEM TREN MANG KENH SONG, AP DUNG
TINH TOAN CHO MANG KENH LE MINH XUAN

CN. Nguyén Thi Bay - Trudng Pai hoc Bach Khoa
TS. Nguyén Ky Phiing - Trudng Pai hoc Qudc gia Tp. HCM

ong bai bdo nay, cdc tdc gid trinh bay tinh todn lan truyén é nhiém trén mang kénh,
song. Co sd tinh todn dya trén 10i gidi s6 ciia hé phuong trinh Saint -Venant két hgp
vdi hé phuong trinh lan truyén 6 nhiém. Tinh todn lan truyén 6 nhiém trén mang

kénh rach Lé Minh Xudn vdi cdc phuong dn xd thdi khdc nhau va ddnh gid phén tich cdc két qud

do.

1. Giéi thiéu mang kénh, rach L& Minh
Xuin

Hé théng kénh rach Lé Minh Xuin - Binh
Chénh bao gdm c4c con kénh tu nhién va kénh
dao. Trong d6 2 con kénh 16n 1a kénh An Ha
chdy tir Cd Chi Héc M6n dén Binh Chédnh
(theo huéng Pong Bic — Tdy Nam), kénh Sdng
thugc Huyén Binh Chdnh (chdy theo huéng
Tay Bic Pong Nam) (xem hinh 1), va hang
chuc con k&nh nhéd dugc goi tén theo s6 thif tu,
nhu: kénh 6, kénh 8,... Mang kénh nay ti€p
nhén chét thai tf cdc nha mdy 16n nhd nim
trong khu cdng nghi€p L& Minh Xuin — Binh
Chénh, khu c6ng nghi€p nay 12 noi tip trung
hiu hét cdc nha médy xi nghiép 6 nhiém
trong ndi thanh phdi di ddi, vi vy van dé x4
thdi 1a rdt quan trong. C6 nhiéu nha méy xi
nghiép c6 hé thdng d&u ndi v6i nha may xit 1y
nudc thai tip trung nén nudc thdi s& duge vao
nha mdy x1 1y trudc khi thdira cdc kénh rach,
nhung cling ¢6 xi nghiép khéng c6 hé thong
dau nbi v6i nha médy x& Iy nén thai thing ra
cdc kénh rach gdy nén tinh trang 6 nhi€ém
nghiém trong. Pdc biét 13 cdc cd sd ti€u thd
céng nghiép khong nim trong khu cOng nghiép
x4 thdi khong qua hé thong x¥ Iy chung, gay 4p
lyc vé& mdi trudng rat 16n cho hé théng kénh
rach cla khu vyc nay. [7], [8].

Ngudi phdn bién: TS. Duong Hong Son

2. M6 hinh tinh todn
a. Co'sé Iy thuyét

Dong chdy va sy lan truyén chit 6 nhiém
trén nhdnh kénh, séng dugc md td bdi céc
phuong trinh:[1], [2], [3].

* Phuong trinh lién tuc:
_a£+ gg -q= 0
ot 0Ox

* Phuong trinh ddng lugng:

N, (¢ QIQl B
at ax[ ]gAax T (u)a=

* Phuong trinh van tai chat:

-a-(Ac) 9 (AE 99)—-@-(AUC)+A(-bc +p)
ot ox ox ) oOx
Trong d6: x — toa dd-doc dong chdy (m); t —

thdi gian (s); Q - luu lugng (m%s); B - bé rong
mit thodng kénh (m); h - d6 sdu ctia k&nh (m).
A - dién tich w6t (m?); z - cao dd muc nudc (m);
q — luu lugng bén nhdp vao trén modt don vi
chiéu dai kénh (m?*/s/m); ug- thanh phin vin
tdc doc truc cla luu lugng nhip vaoq (m?/s).
C - ndng d6 chat (mg/l); E — hé s6 phan tdn
doc truc kénh (m?%s); K — mé dun luu lugng,
dudc tinh qua hé s6 Chezy va hé s& Manning;
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g — gia t6c trong trudng; U — van tdc trung binh

dong chiy (m/s); b — hiing s& phin huy t6ng
cong (phdn Wng, Iing dong, gia nhap, ...) (1/s);

dul)du»ylu (GG 1isis ll

»—\«

} | Kl céng nphiép Lé Minlt |

iém thia |
nle

p — hé s6 ty do, khdng phy thudc vao ndng do,
vi du: ngudn ndi tai va ldng dong (mAt chat
hitu cd clia tdo, ngudn sinh vat ddy, ..) (mg/l/s).
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2. M6 hinh héa dong chdy va lan truyén chat
6 nhiém

Nhitng hé phuong trinh trén dugc gidi bang
phuong phdp sai phdn hitu han, trinh ty gidi
trén titng nhdnh séng, k&t hgp vdi cdc 6 chia
da dudc trinh bay trong [3], [4].M0 hinh da
dugc chay kiém chitng v6i nghiém gidi tich va
thic nghiém cho mang ké&nh Thi V3i [4]. Phan
ng dung Maplnfo tich hgp trong md hinh phuc
vu cho xuft nhdp dif liéu dugc trinh bay trong
bai bédo cédo [5]. o] day tdc gid trinh bay phén
tinh todn cdc phuong 4n va phan phan tich dinh
o

2" Mucnudc bién 1 m

y ‘Muyc nuc bién 2

gid cac két qua dat dudc.

3. So @6 hod mang kénh rach Lé Minh Xuin
a. So do mang séng

Mang s6ng dugc chia thanh 701 mit cit
trong 119 nhanh véi 73 hop luu, va 2 diém thai.
Khodng cich gifta 2 mit cit16n nhat 12 865 m
va nhd nhat 13 15 m, nhdnh ngén nhat 14 53m,
nhdnh dai nhat 12 6873m, budc thdi gian tinh
12 (T= 10 gidy, cao dd ddy 16n nhat 1a -0,54m,
va nhé nhat 14 -8,2m. Téng s& cb 4 bién 18ng.
(hinh 1)

b. Piéu ki¢n ban ddu va diéu kién bién
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Bai todn truyén chat:

J thoi diém ban diu (t=0), gia st ndng d6
cdc yéu t6 can tinh (d6 min, BOD, DO,...) déu
bing 0 trén toan mang kénh. Con tai cdc bién

16ng, ndng dd cdc chit duge cho trong bang 1.
Trong bai bdo ndy nhém tdc gid @ng dung tinh
téan cho 2 yé&u t6.

°Piém thai:

Bang 1. Théng sé cdc bién Iong

Téng s6 ¢6 2 di€m thai: diém thtt nhat nim
trén kénh 6, diém thi¥ hai nim trén kénh 8, ca
2 diém thdi nay déu tir khu cong nghiép Lé
Minh Xuan x4 thdira. S6 liéu & cdc diém thai
phu thudc vao cdc phuong dn x4 thadi khic
nhau, phan nay s& dugc trinh bay k¥ trong phin
nhép liéu cho cdc kich ban.

4. Cédc thao tdc sif dung chuong trinh -
a. Cai ddt cdc thong s6

Cai dit cac thong s6 clia md hinh dugc thuc
hién thong qua viéc st dung trinh cai dit s6
liéu ctia md hinh. Trong cdng cu nay ngudi sit
dung dugc hudng dan trinh t cdc budc thuc
hién cai dit (hinh 3).

o thc mé hinh oL
Nh&p 58 lidgu cho Nhénh séng

Nh&p s8 ligu cho Hgp huu

Nh8p s8 li8u cho M3t cdt =

Nh&p 58 liu Dia hinh déy

Nhap s8igu Bian thiiy e
Nh8p 28 lisu Bign truydn ch&t
Nhép h& 55 Lan truydn chbt

Nhép 58 li&u Biém thai :
Chon Y8u t8 chbt lugng nu&c &8n tinh
C&i ast Thai gian tinh
k Cél d‘qt Xu&t dCr héu
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Hinh 3. Trinh cai ddt mé hinh

~ IDBien | IDNhanh | BOD| DO |
1 97 8 0.5
2 18 15 0.5 |
3 2 12 1
4 19 9 03

IDBien | IDNhanh | Vitri | Dacdiem |
1 97 0 12

2 18 0 12

3 2 0 12

4 19 o] 12

Béng 2. Diéu ki¢n néng dé ciia cdc bién
long (mg/l).

TAt cd cdc budc cai dit dugc thuc hién trén
giao dién ctia md hinh. Giao dién ciia m6 hinh
dugc tich hgp cong nghé GIS, nén tdt c cdc s8
li¢u dugc thuc hién thong qua co sd dit liéu clia
GIS, cu thé 1a luu trén cdc trudng dit lidu cia
cdc 16p bén db (cdc table).

. DPE€ chuong trinh ¢6 thé chay dugc ngudi
dung phai ti€n hanh tao tng s6 gdm 7 16p ban
d6 nhu hinh 4 véi cdc trudng dif liéu theo qui
dinh ciia chuong trinh.

Sau khi cai dit tat cd cdc thdng s6, ngudi st
dung c6 thé luu lai md hinh ra tap tin v4i dinh
dang 12 “*.mtf”. Tap tin ndy dudc st dung dé
md lai m6 hinh mot cdch nhanh chéng thdng
qua c6ng cu md3 nhanh md hinh (hinh 5).
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Hinh 4. Cdc lép bdn do t7'ong chuong trinh
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Hinh 5. Cong cu khoi dong nhanh

b. Chinh sita cdc thong s6

- Thém, x6a cdc mit cit

- Thém, x6a cdc diém thai.

- Tao méi, thém, x6a cdc 16p ban dd.

- Xem, chinh stta thong s8 vé thiét dién clia
cdc mit cit.
c. Chay mé hinh gom cdc chifc niing sau

- Chay md hinh, tam ditng, chay ti€p.

- M3 md hinh d4 chay hoan tat.

- Chay ti€p m6t md hinh dd dang.

- Biéu dién két qud bing GIS dong, cic
bang biéu, biéu dd.
5. K&t qua tinh todn

S& liéu bién thily Irc va bién ndng d6 gidng
nhau cho'tit cd cdc phuong 4n (xem phan III).
Gi4 tri ndng dd ciia diém thai thay ddi tiry theo
mdi phudng 4n, ching t6i da thyc hién 3
phuong dn sau:

- Phuong dn 1: phuong 4n hién trang véi -

ndng d6 BOD 14 457 mg/l; Nitrat 14 7.87 mg/l;
Amoni 13 1mg/l; va nhiét d6 1a 20°C.

- Phuong 4n 2: phuong dn gidm 50% so véi
hién trang v6i ndng dd BOD la 228 mg/l; Nitrat
12 3.9 mg/l; Amoni 12 0.5 mg/l; va nhiét do 1a
20°C.

- Phuong 4n 3: phudng 4n gidm 75 % so v6i
hién trang v6i ndng dd BOD la 114 mg/l; Nitrat
la 2 mg/l; Amoni 12 0.25 mg/l; va nhiét 46 1a
20°C.

a. Két qua dat duige trinh bay nhu sau
K&t qué dugc thé hién tai 6 diém:

-Piém 1: trén kénh An Ha, cdch ngudn thai
khu cdng nghiép L& Minh Xuén khodng 12 km
vé hudng Tay Bic:- '

-Piém 2: trén kénh An Ha, c4ch ngudn thai
khodng 7 km vé hudng Tay.

- Piém 3: trén kénh 6, cdach ngudn thii

- khodng 1 km vé hu6ng Pong.

- Piém 4: trén kénh 8, cdch ngudn thii
khodng 1 km vé huéng Pong.

- Piém 4:trén kénh C cdch ngudn thii
khodng 3 km vé hudng Pong.

- Diém 6: trén Rach Lang Min, cdch ngudn
thdi khodng 5km vé hudng Péng Nam.

Phén tich va danh gid cdc k&t qué dva vio
tiéu chuén chat lugng nudc mit theo qui dinh:

Loai A: DO>=6mg/1l, BOD<4 mg/l;
Loai B: DO>=2mg/l, BOD<25mg/l.

I :f.; h‘ 0 W

Hinh 6. K¢t qud dugc thé hign tai 6 diém

b. Phan tich két qua:

Trén hinh 7,8 lan Iugt bidu din cdc k&t qui
vé& didn bign BOD, DO tai cdc diém da chon
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nhu hinh 6
b. Phén tich dién bién noéng dé BOD

K&t qua tinh todn cho thdy chit lugng nudc
d khu vyc nay khi chwa c¢6 thdi dd & midc B.
Mic du vdy trong khu vic ndy van cé mot khu
cong nghiép ton tai vi hoat ddng. Chat thai clia
khu cong nghiép ciing véi céc cd sd tiéu thi
cong nghiép thdi ra 1am cho mdi trudng ngay
cang trd nén nghiém trong hon. Tai kénh 8
ngay khu cong nghiép ndng d6 BOD thdi ra
khodng 457mg/1 (hién trang), 227mg/l gidm

gl Dignbign BOD taidiém 1 kénh AnHa [~—Fintany —_Ganas ——Gian7o|
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50%, 114mg/1 gidm 75% nhin xét thdy ring
ndng dd tdng 1én cao tir 60 d&n 200mg/l(diém
4), ndng do nay lan truyén dén céc kénh khéc
trong khu vuc, 4nh hudng 16n nhit 14 viing phia
dong va dong nam cia khu cong nghiép: vdi
ndng do tai Kénh C 12 vao khodng 10 — 27mg/l
(di€m 5), va tai rach L4ang Min 8 — 35mg/l
(diém 6), mic dii tai diém 6 ndng d6 cao nhat
¢6 cao hon diém 5 nhung sy tAp trung chat &
nhi€m vao cdc thdi diém thi thdp hon so vdi tai
diém 5, khu vic nay chi xuat hién tai mot vai
thdi diém c6 ndng 46 >=30mg/l.

h‘v* Dién bién BOD ti diém 2kénh An Ha [——senbany ——of 1% —— @ 15%
:; Ak RW\ n B AAA

P YTHISININ \\\\\WWH} ,M\\\LWH‘L
JIM“%} | 1‘\1\‘\ AN R RN R A
i :

1110:200% E:E-:li-:é 332008 22'\-3::{-:6 .91'.-‘,*:{'.':

Pl DiénbiénBODt ditm3kénh6 [~ Hinbany —— i 5% i 3%

HIEANT e S 0% il 5%

Mt pidn bién BOD tzi dibm 4 kérihg

o]

1@ feveesed

fs I i ' : ' 3

14 sesgeesnectontocfocfond

1 HEREEN AW Caiiniy ;

1 \HR‘\{;“HE\P\LU ;{;‘;Ul;'lja"l'}:]\;:[ }"';‘

8 oA d Ll (L LN AN,

s Lk TRl ﬂhﬁﬁwf : A I

4 jﬁ“’

12283 . IS 1340355 it SEHIS RIS 1R 1340005 jeoid iaczis ] 102505

mgE Dikn bibn BOD txf Gemb Kénh C i R P91 Din bién BOD tai Gém § raoh Ling Min |-~ Henbany —Slam it — s’

ki 4]

3 i § :
I3

3 N

5
:

W f
}

3

o)

e
L

e EE NN 131200 adiijaic ] 2B

Hinh 7. Dién bién BOD trong khu vic:

Khu vyc phia bdc va tdy bdc khu cong
nghiép thi ndng d6 hiu nhw 12 it bién d6i, nén
khu vgc nay kha ning chiu tdi clia cdc con
kénh vin dat.

c. Phén tich dién bién DO (hinh 8)

Xu huéng bién d6i DO phu thudc rat nhidu
vao BOD cdia khu vie. Nén sy biéasdi'BOD
nhu trén cho ta thdy mot sy bién d6i tudng tng
cia DO.

Tai khu vyc gin diém x4 cda khu cdng
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nghiép (di€m 4) ta thdy ndng d6 DO rit thap
0,3 — 0,5mg/l, ndng dd nay la rat thip va cdc
con kénh & khu vuc nay kha ning chiu tdi hiu
nhi khong con. Tudng ty cho khu vuc phia
DPong va Pong Nam. Tai diém 5 ndng d6 DO
trong phuong 4n gidm 75% tai lugng co ting
hon vao khodng 0,65 — 0,7mg/l, va tai diém 6
thi khu vifc nay 12 noi tap trung nuéc d6 ra sdéng
Bén Litc nén néng dd DO thap hon diém 5 vao

khodng 0,3 — 0,5 mg/1. Khu vuc Bic va Tay Bic
khu cong nghiép thi ndng d6 BOD khdng cao,
nhung DO vAn vao khodng 0,5 - 0,7mg/l 12 do
nuéc 6 nhiém tir ddu kénh An Ha d8 vé, vi trong
khu virc dau ngudn kénh An Ha thudc dia phan
Héc Mbn, Ci Chi cé khdc nhiéu khu cong
nghiép va cdc cd s tiéu thil cdng nghiép véi hé
th6ng xit I dat hiéu qua rat thép hodc khong c6
(diéu kién bién tai bién 1 ctia DO 13 0,5mg/l).

“9: Dién bién DO i diém 2 kénh AnHg [~~~ Hisntmg —Gizn % ——Giom 75%

45
4
35
k|

8102003 22102003 28102008

g1 Dién bién DO 11 diém 3 kénh 6 [-----Henteng ——Gism 50% ———Gian 75%)

8102006 15102006

11072003 151012008 1102006
mg1 Dién bién DO tai diém 4 kenl'B  [---Hentrsg ——Giam S0% ——Giem 75%| g1 DignbitnDOwiditmSKenhC |~ Heolsy . ——GEm 3%
YRl 1
h 08
h 08
|
AN n
g ;‘sﬂﬁ\‘w\m o8 LW
R AR
' BN o g _'}\gja"l~. AN
0.2
1A} 01
0 . . - ; 0 . — . -
11072006 BHO006 154012006 prilizik 2210206 1102006 8102008 15102006 pzisliizaliy 81008
& Dizn bién DO i i 6 Rach L ang Min |-+ Hen g —— Gan 0% ——Gian 75% ";9" DiknbiénDO i diém 1 kénh AnHy | Hentrng ——Gemdl —— G5
08 1
0.8 4] §
07 44
0.6+
0.5 +- 3
04l RN NN . §
b w\;\}t‘;\;uwwm,ww KT o o
. 1
04 v
9 . . . . ] + T
11102008 8102008 15K02008 HOR008 20107008 102008 SH0208 15102008 2102008 2WH0A08

Hinh 8. Dién bién DO trong khu vuc

d. So sdénh nong dp BOD tinh todn va do

Trén hinh 9 va 10 14n lugt bidu dién cédc
dién bi€n BOD doc theo k&nh An Ha va kénh
S4ng. C4c hinh v& cho thiy xu hudng dién bién
BOD doc theo hai kénh 1a phtt hgp.

6. K&t luan

Nhin chung, khu vygc Lé Minh Xu&n méat dd
sdn xult cong nghi€p khdng cao, ndng nghiép
chi€m phan 16n. Mic dit vdy chat lugng nuée

mit § khu vuc nay dang & mifc bdo dong, mdt
phan vi chat thai clia khu cong nghiép, cdc co
s& tiéu thi cong nghiép khong dudc xit Iy va
phén l6n la chat tha1 do hoat dong ndng
nghlep o] day céc ngudn thdi ra tir cdc co s
tiu thd cong nghiép chua cé diéu kién théng
ké dudc, nén viéc tinh todn chi dua vao cédc
ngudn thdi cong nghiép nén rd rang két qué
con ¢6 sai 1éch so vdi thuc ti€n, nhung nhin
chung cdc dién bi€n ndng do chat théi theo xu
hudng hop véi thyc tién.
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9.
10. Qual_2e solfware, Qual_2e reference.
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Hinh 9. Dién bién BOD doc kénh An Ha Hinh 10. Dién bién BOD doc kénh Xdng
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