. Nghiéncitu & Traodéi

‘PANH GIA KHA NANG TU LAM SACH CAC SONG CHINH HUYEN
CAN GIO DUGI ANH HUGNG CUA NUGC THAI NUOI TOM

TS. Nguyén Ky Phiing - Pai hoc Khoa hoc Ty Nhién Tp. HCM
TS. Nguyén Thi Bdy - Pai hoc Bich Khoa Tp. HCM

U ng dung mé hinh lan truyén chdt mot chiéu tinh todn qud trinh lan truyén cdc chdt DO,
BODS tit nudc thdi nudi tém ra cdc séng chinh vng vdi cdc kich bdn khdc nhau. Tix dé danh gid

. khd ndng tu lam sach ciia cdc song chinh.

1. Giéi thiéu chung

Kha ning ti€p nhén chat thdi clia mo6t dong
s6ng duge hiéu 13 tai lugng chat thai c6 thé dua
vao dong séng sao cho dong sdng van con kha
niing tv 1am sach d€ dat yéu ciu st dung, nghia
12 dat tiéu chuén cht lugng qui dinh cho muc
" dich st dung.

Kha ning tr1am sach (KNTLS) ctia song 13
kha ning loai bd, gidm thi€u cdc chdt & nhidm
théng qua cdc qud trinh bi€n d6i vit 1y, héa
hoc, sinh hoc x3y ra trong dong Eﬁéy

Khé nidng tu lam sach ctia song phu thudc
vao:

- Luu lugng nudc séng

- Vén t6c dong chdy

- Do sdu

- b6 déc

- P06 ubn khiic ctia séng

- Thanh phin héa hoc clia nudc

- Nhiét d6 nudc

- Thyc vat trong nudc (Aquatic macro-
phyte): rong réu, b&o, ciy cd v.v.

- Sy thong khi

- Thoi gian

Kh3 ning ty 1am sach clia sdéng gdm 2 giai
doan:

Ngudi phdn bién: TS. Nguyén Kién Diing

(1) Qué trinh x40 trdn (hay pha loing) thuin
tdy 1y hoc gifta nudc thai va nudc song.

(2) Qué trinh khodng héa cdc chat hitu co
chifa trong nuéc sdng (qud trinh héa ly, sinh
héa, sinh hoc). '

Su pha loang ndng do chat 6 nhiém thudn

~ tiy Iy hoc gébm 2 qua trinh ¢o ban sau:

() Chuyén tai: sy van chuyén cdc chat do
dong chdy clia nudc,

(i) Khuyéch tdn: sy phin tdn hay van
chuyén céc chit do sy xdo tron trong nudc.

Hai qud trinh nay lam cho chit 6 nhiém
dugc van chuyén xa ngudn thii va 1am ndng
d% chét 6 nhiém gidm di.

Song song vdi sy pha lodng ndng dg, cdc
ch4t 6 nhiém c6 khd niing bi phan hdy sau
viing ti€p nhdn nudc thai do bi hap thy, thdy
phan, hogc phan ra sinh hoc. Vi du s8 lugng vi
sinh tif nuSc thdi sinh hoat khi dwa vao dong
song s& bi gidm do di€u kién mdi trdng khong
phtt hop (thay d8i nhiét do, ...). Mot s téc nhan
héa hoc (cédc chit hitu cd khong bén vitng, am-
moni, ...) t¥ nudc thai cling cé thé bi chuyén
héa do cdc phén dng héa hoc.

2. Noi dung va phudng phép nghién ciu
a. Nji dung nghién citu
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- X4y dung mo6 hinh todn trén mang séng
tinh todn lan truyén chat.

- Ap dung tinh todn lan truyén DO, BOD5
trén mang séng Cin Gid v6i nhiéu kich ban
khéc nhau, tir 6 ddnh gid kha ning tw1am sach
cda hé thong séng nay.

b. Phuiong phdp nghién citu

Viéc nghién citu kha ning ti€p nhdn tii
lugng & nhi€m va khd ning ty 1am sach dang
dudc quan tAm nghién cttu chd yé&u dia vao céc
md hinh todn. Cédc budc chid yé&u tinh todn kha
ning tiép nhian ngudn thdi bao gdm:

- Xd4c dinh trudng van ¢ dong chdy (luu
Iugng dong chdy) bing phudng phip do dac
thyc dia hodc qua md hinh tinh todn thiy Iuyc.

- X4c dinh cdc ngudn thai (vi tri, thai lugng,
nong dé thai,...)

- Tinh todn phin b& néng d6 cic chit 6

nhiém doc theo sdng va thay d6i theo thdi
gian.
. Trén th€ gidi c6 khd nhiéu mé hinh tinh
to4n thdy Iuc va lan truyén & nhi€m trén séng
nhu Qual2E, WASP, ... dugc st dung rat rong
rai. ‘

O Viét Nam ciing da ¢6 1 s6 mo hinh thiy
Iiyc va lan truyén chit dudc x4y dung nhu Hy-
droGIS, VSAP, ...

Pé d4nh gid kha ning gidm thiéu 6 nhidém,
- .cdi thién moi trudng do cdc bién phdp trén,

chiing t6i nghién cttu dp dung cdc md hinh thuy
Ic va md hinh chét lugng nudc tién tién. Két
qud nghién cifu s& gép phan xdy dung cd s
khoa hoc cong nghé dé cai tao mdi trudng nudc
trong luu vuc. ‘

1) Mo hinh nghién ciiu
MBS hinh gém 2 module chinh: module thiiy

Ic va module lan truyén chit 6 nhi&m.

- Module thity lyc: dige xay dung trén co
s@ hé phuong trinh Saint —venant, sai phin
theo sd d6 Upwind trung tim.

Nghién citu & Trao ddi

- Module lan truyén chit: st dung phuong
trinh b3o toan vit chit (cdc y&u to sau: chuyén
tai, khuy&ch tdn, phin hity, 1dng,...) cho cdc chi
ti€u moi trudng nudc nhu: DO, BOD, nhiét 46,
dd min, coliform, chat rin 10 ltng, ...

2) Ung dung tinh todn trén mang song thuc t&

Phén mém dugc ¢ng dung tinh cho mang
kénh, séng huyén Can Gid. Trong dé cé téng
s6 545 mit cit ngang trén 53 nhdnh véi 59 hop
Itu, va 16 diém thdi. Khodng cdch 16n nhit
gifta 2 mit cdt 12 2433 m va nhd nhat 12 20 m,
budc thdi gian tinh (t = 5s).

Diéu kién ban d4u va diéu kién bién

Piéu kién ban diu va diéu kién bién thuy
luc

0 thai diém ban ddu (t=0), cho myc nude
tinh z=0 va Q=0 tai tit cd cdc mit cit trén
mang sOng.

- biéu kién bién:

Mang s6ng dugc tinh vdi 7 dau bién. Trong
d6 c6 3 bién trén (trong song) & phia Bic va 4
bién du6i (ctta bién) & phia Nam.

Diéu kién ban diu va diéu kién bién truyén
chat

G thdi diém ban ddu (t=0), gia sit ndng do
cdc yé&u t6 can tinh (d6 min, BOD, DO,..) .

- Diéu kign bién:

Bdng 1. Gid tri ndng db tai cdc diém bién

86 hiéu Bién BOD DO
nhdnh (mg/) (mgf)
1 1 6 5
36 2 6 5,1
38 3 13,3 5
39 4 2 5,1
53 5 2 8
49 6 2 3
51 7 2 ]

- Diéu kién tai diém thdi:

Py A a N Py . , P . 2
Céc thong s6 nay bao gdm vi trf cdc di€m
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thai, thoi gian thdi, luu lugng thai va ndng dd
thai. Trong bai bdo nay cdc ngudn thai chinh 1a
nudc thai do nudi tdm tip trung tai cac khu vuc
chinh 12 Binh Khdnh, Tam Thoén Hiép, Ly
Nhon, An Théi Béng cho cé cac loai hinh nudi:
rudng lda, ban cdng nghiép, cong nghiép.
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Hinh 1. So dé mang i tinh

Chiing ta s& xét su bién ddi néng @6 BOD
va DO theo thdi gian tai ba khu vuc nudi tdm
& Can Gid vdi cdc kich bdn khdc nhau. Trong
qud trinh nudi nude thdi nudi tdm s& dugc bom
ra tryc ti€p vao song ngdi. S8 14n bom ra tly
thudc vao loai hinh nudi. Trong“gikﬁuc")n khé bai
b4o ching t6i khong dua ra cu thé lvu lugng
thdi va ndng do thai tlr cdc vudng tom.

* Kich bdn hién trang:

Theo ddnh gid, tinh todn thi thé tich nudc
thai cdc khu vyc nhu sau: (cho tit ca céc loai
hinh).

Binh Khédnh: 20.022.300m3.

An Théi Béng: 35.785.00m>.

Tam Thoén Hiép: 9.120.200m?>.

Ly Nhon: 25.632.200m?>.

* Kich bdn qui hoach 5000 ha nudi tom:

Khi tdng dién tich nudi tdm 1€n 5000ha thi
lugng nudc théi tit cdc vudng tdm ra sdng s&
tdng lén .

Ung v6i kich ban nay thi thé tich nude thai
tudng Ung-sé€ 1a
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Binh Khédnh: 74.100.000 m?

An Théi Béng: 76.950.000 m>
Tam Thén Hiép: 14.775.000 m?
Ly Nhon: 114.000.000 m?3.

Lugng nudc thdi ndy gan nhu gap ba 14n so
v&i phuong 4n hién trang (280 triéu m? so véi
89 triéu m?).

* Kich bdn qui hoach 7000 ha nuéi tém:

Khi tdng dién tich nudi tdm 1€n 7000ha thi
lugng nudc théi tif cdc vudng tdm ra sdng s€
tdng 1€n.

Ung véi kich ban nay thi lugng nudc thai
ra cdc song s€ la:

Khu vyc Binh Chdnh: 103.740.000m?>.

Khu vyc An Théi Pong: 107.740.000m?3.

Khu vuc Tan Théi Hiép: 29.930.000m>.

Khu vuc Ly Nhon: 159.600.000m3.

Téng cdng: 398.900.000m>3(gp 4,5 14n so
vGi phudng hién trang)

Tdng lugng nude thai khi qui hoach 7000 hé
trong 1 mia vy s& 16n gip 4.5 lin so v6i
phuong 4n hién trang.

3. Pdnh gid két qua mé hinh
+ Nhin xét vé BOD:
- Khu vyc Ly nhon:

Nhu vdy ta thdy lugng nudc thai ra séng
Soai Rap tit Ly Nhon 12 rdt 16n va ndng do
BOD thay ddi phu thudc vao cdc thdi ky x4
nudc ra rat ro nét.

Néu tru6c mia vy nudi néng d6 BOD 1a
2 mg/l thi sau mdi 14n nudc tir cdc ao nudi tdm
thai ra song thi ndng @6 BOD ting l1én kh4 15
nét va sau do bi pha lodng véi nude sdng gidm
xudng khd nhanh, trung binh khodng 6mg/l —
tai ndi gan ving thdi (hinh 1) va trung binh
khodng 3 mg/l - tai nhitng noi xa viing thai hon
(hinh 2). Piéu nay ching t3 khd ning pha
lodng 3 sdng Soai Rap 14 rat 16n. Nong do
BOD & sdng sau khi ti€p nhin ngudn thai tir
cdc ao tom vén dat Tiéu chudn chét lugng nudc
mat TCVN 5942-1995
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D61 véi phuong dn 5000ha thi ndng do
BOD ctia sdng sau khi tiép nhan nudc thai ctia
cdc vudng tdm s& ting cao, xap xi 10 mg/l -
ngay tai khu vyc ti€p nhin nudc thii (hinhl).
Sau d6, ndng do nudc gidm xudng. V& phia ha
lutu khu vire ti€p nhén nitde thii ndng d6 BOD
cling ting cao sau mdi dgt nhdn nudc thai, ting
dén 5 mg/l (hinh 2).

‘Nghién cifu & Trao ddi

Va phuong 4n 7000ha thi nong d6 BOD
trong song ting rat cao sau mdi lan nudc thai
tt vudng tom ra sdng. Tai cdc khu vyc nudc
théi ra séng néng d6 1&én dén 14mg/l1 (hinh 1),
con § khu vyc ha luu sau ndi nude thdira sdng
thi ndéng d6 thay ddi it hon, ting 1én 6mg/l
(hinh 2). Va sau dé ndng d6 gidm xudng nhiéu
do pha lodng véi nudc trong song.
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Hinh 2. BOD tgi song Soai Rap (xi Ij Nhon )
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Hinh 3. BOD tai séng Soai Rap (Cita Soai Rap )

- Khu vyc Binh Khédnh:

Tai khu vyc Binh Khinh néng d6 BOD nén
khd cao vi day 12 khu vyc nim phia Bic huyén
Can Gid, chiu 4nh hudng truc ti€p nudc tit
thugng Iwu do cdc hoat d6ng kinh t& x& hoi.

Céc 1an nudc thdi nudi tom x3 ra soéng ta
thdy néng d6 BOD c6 thay d8i nhung khéng 18
nét, trlr 1an thdi cudi cing 1Am ndéng d6 BOD
tdng 1én va sau do s€ bi pha lodng v6i nudc
song (hinh3.)

Vdi kich badn 5000ha, ndng do BOD thay

d6i khd nhiéu so véi kich ban hién trang. N&u
& phuong dn hién trang sau méi 1an nudc thii
ra sdng néng d6 BOD trong sdng c6 thay déi
nhung khong rd nét, chi dao ddng trong khodng
4 - 5 mg/l. Con & phuong 4n ndy BOD & song
ting 1én dén 6-7 mg/l va sau d6 gidm xudng &
mtfc 4 mg/l. V€ phia ha lIuu sau ngudn thai,
ndng d6 BOD ciing thay d6i khd nhiéu m&i 14n
thay nudc, 1én d€n hon. Chiing t3 ring @ng v6i
phuong 4n 5.000 ha qui hoach rd rang la nudc
thai ra sdng 4nh hudng truc ti€p dén nong do
nudc song trong tirng thdi doan (dng vdi cdc -
thdi gian x4 thai ra séng). Sau d6 ndng dd trong

Tap chi Khi tugng Thuy vin * Thdng 5/2008 43




~ Neghién citu & Trao ddi

sbng gidm xudng dang k& do pha loding va lan
truyén.

Phuong 4n qui hoach 7000ha ta thdy néng
d6 sau mbi 14n nhan nudc thai ting 1én d&n gin

BOD tai matcit 23 nhanh 3
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8 mg/l (hinh 3) sau d6 gidm xubng xap xi
4mg/l. Vang duéi khu vite x4 thai thi ndéng dd
BOD trong sdng thay ddi it hon.

Mt cdt 23

Hinh 4. BOD tqi séng Long Tau (Gén ngd ba Pong Tranh)

- Khu vyc An Théi Bong:

& khu vuc nay ndng d6 nén BOD cilia nudc
song xap xi 2 mg/l. Sau khi nhin nudc thai tir
cdc ao nudi, nong d6 BOD cé thay ddi (ting
1én) tng v&i c4c thdi diém x4 thai, dic biét 1a
liic x4 toan bd nudc nudi tdm ra sdng (hinh 4).

V§i phuong dn qui hoach 5000ha néng do
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BOD & sdng hiu nhu khong thay d6i gi so véi
phuong an hién trang (hinh 4).

Phuong 4n 7000ha, néng d6 BOD trong
song khong c6 bi€n dong gi nhiéu so vdi
phuong 4n 5000 ha va hién trang (hinh 4).
Diéu nay ciing d& hi€u vi nudc thii ra & khu
vic nay it hon rdt nhiéu so véi khu vire khéc.

Hinh 5. BOD tai séng Long Tau

+ Nhdn xét vé DO:
- Khu vye Ly Nhan:

D61 v6i Oxy hoa tan (DO) ciig cho ta két
qud tuong tf V& kha ning pha lodng ciia nudc
song. R nét nhat 1a & khu vuc Ly Nhon (hinh
5,6). Nudc thdi tif cdc viing nudi tdm c6 ndng
d6 DO thdp, sau khi thii ra song s& dirgc pha
loding va do bé mit trao di khi 16n, ndng dd

DO tédng 1én.

Véi phuong 4n 5000ha, sy thay d6i DO
trong s6ng Ung v4i mbi 14n x4 thai tuong ty véi
phuong 4n hién trang.

Va phudng 4n 7000 ha bién d8i néng @ DO
& cdc khu vyc nubi tém tuong ty véi phuong dn
5000 ha, khong c6 gi bi€n d6i nhiéu.
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Hinh 6. DO tgi song Soai Rap

- Khu vic Binh Khdnh:

Vi phucng dn hién trang thi DO ciing thay
ddi tuong ty nhv khu vyc Ly Nhon nhung
khong rd nét bing.

Nhung véi phuong dn 5000ha thi sy thay d6i
DO & khu vyc nay 1a ddng k€ sau mbi 14n x4
thdi, n6 lam ndéng d6 DO gidm xudng dén gin

Nghién cttu & Trao ddi
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Hinh 7. DO tai séng Sodi Rap

3 mg/l sau mdi 14n nudc thai tir vudng tom thai
ra sdng, va sau d6 ting 1én lai xap xi Smg/l
(hinh 7).

Va véi phudng d4n 7000 ha thi mdi 14n x4
thdi DO c6 tht“? xudng rat thdp gin 2mg/l va sau
d6 tang 1én lai x4p xi Smg/l.
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Hinh 7. DO tai séng Long Tau

- Khu viyc An Théi P6ng:

Vi phuong dn hién trang thi DO ciing thay
d6i tuong ty nhw khu vyc Ly Nhon nhung
khong rd nét bang. Va cdc phuong 4n khic thi
sy bién ddi DO khong déng ké.

bdnh gid chung: Bing k&t qua tinh to4n véi
cédc phudng dn khdc nhau, bdo cdo d3 cho thdy
sy thay ddi ndng d6 nude séng lvu vue Can Gids
trong sudt 1 vu mlia nudi tom. Py 12 bai todn
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Hinh 8. DO tai séng Long Tau

mo phdng diu tién tir trudc dén nay vdi thdi
gian dai nhu vdy. Qua két qud tinh téan cho
thdy ndng d6 BOD, DO trong séng tai c4c khu
vuc ti€p nhin nudc thai tif cdc vudng nudi tom
thay ddi khé nhiéu sau mdi dgt ti€p nhan nudc
thdi, sau d6 ndng do BOD gidm ddn va DO
tdng din do pha loing vdi nudc sdng va dnh
hwéng dong chdy. Qua c4c kich bdn nhédn thdy
rang khd ning ty 1am sach & khu vuc ndy con
rdt 16n dng véi cdc qui hoach 5000ha, 7000ha.
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