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TOM TAT

Suét hon mot thé ky qua, nganh nudi trong thiy san da hién dién & Pdong bang
song Ciru Long (PBSCL). Ving dong bang nay thuc chat 1a mot khu dat ngap nudc
rong 16n nhu mot phan cubi ha nguon cia song Mekong ra dén bién Pong va vinh
Thai Lan nén c¢6 mdt tiém nang to 16n cho viée canh tac ngu nghiép nude ngot va nudc
man. Trong nam 2005, ving DPBSCL di déng gop hon 68% tong san lugng thity san
clia ca nude. Tuy nhién, ving DPBSCL dang phai ganh chiu su suy giam chit luong
nude do viéc bung phat thAim canh nudi tréng thily san trong sudt hai thap nién qua, ca
vé dién tich nudi va mat dd nuoi tha tdm hodc ca trén mdi mét vuong mat nudc.

Mot cach tinh gan dung, mudn c6 1 kg c4 da tron thanh phdm, ngudi nong dan da
phai st dung tir 3 - 5 kg thuc an. Thyc té chi khoang 17% thuc an duoc ca hap thu va
phan con lai (chimg 83%) hoa 1an trong mdi trudng nudce tro thanh cac chat hiru co
phan huy. S6 liéu quan tric trén cac song rach & PBSCL cho thay ndng do cac chat 6
nhiém nhu nhu cau oxy sinh héa (BODs), nhu cau oxy hoéa hoc (COD), tong luong
chat ran lo limg (TSS), dam tong s6 (TKN), tong sd Coliform, ... vuot xa miic cho
phép cua tidu chuan Viét Nam. Nu6c 6 nhidm ciing da dan dén sy gia ting ngudn bénh
chinh cho nguoi1 va thay san.

C6 nhiéu k¥ thuat xa 1y nude thai tir cic ao nudi ca. Tuy nhién, dat ngap nudc
kién tao c6 thé kinh té hon so vé6i cac chon lwa khac & cac noi con mat bﬁng. Uu thé
cua bién phap nay la don gidn trong xay dung, hi¢u qua xu 1y cao va nang lugng van
hanh thip véi chi phi tdi thiéu.

Nghién ctru trong ba nim qua ctia Khoa Cong nghé, truong Pai hoc Can tho
(PHCT) cho thdy dat ngap nudc kién tao chay ngam da loai trir hau hét cac chit 6
nhiém trong nuéc thai sinh hoat va ao nudi ca mot cach cé y nghia. Chét luong nudc
dau ra xuéng murc cho phép thai trd lai ngudn theo tiéu chuan Viét Nam hodc c6 thé tai
st dung trong nuoi ca va sinh hoat.

I. DAN NHAP

Pong bang song Ciru Long 1a ving ha luu cudi cing ciia hé théng séong Mekong
dd ra hai mit bién bong va Vinh Thai Lan voi téng dién tich gﬁn 4 triéu ha dat tu
nhién. Hang nim, ving dong bang thdp va phing ndy nhan hon 450 ty m® nudc tir
song Mekong do vé, lwong mua cao xap xi 2000 mm/nam, luong nudc ngam phong
pht va mot hé thdng song rach ching chit chiu dong thoi cac tic dong thiy triu cua
hon 600 km bo bién. Pac diém nay da tao ving PBSCL mang tinh chat mot ving dét



ngap nude rong 16n va thudng xuyén tao diéu kién thuan loi cho viéc phat trién nong
nghiép va thay san.

Nguoi Viét Nam di dinh cu ¢ ving PBSCL ngét trén 300 nam, ho da biét khai
thac ngudn c4 va nudi ca hon mot thé ky nay. Nghé ca duoc xem 13 nghé 1am giau véi
nhiéu ciu noéi tir xua: “Nhdt canh tri, nhi canh vién”, hay “Mubn giau nudi ca, muon
kha nuoi heo, ...”, v.v... Cung véi sy gia tang san lugng lta, nganh thuy san ciing da
dong gbp mot nguodn thu kha 1on cho dat nude: nam 2005 ving PBSCL da dong gop
68% tong san lugng nudi trong thily san trén toan qudc, dat trén 1,4 triéu tin; kim
ngach xudt khau hon 1,4 triéu USD. Theo s6 liéu cta Téng cuc Théng ké (2006), chi
trong khoang thoi gian tir nim 2000 dén 2005, dién tich nudi trong thiy san ving
PBSCL di ting gan dbi, tir 445.300 ha 1én dén gan 700.000 ha (Bang 1). Khi d6, tong
san luong thily san thi ting gap ba trong thoi ky 2000 - 2005 (Bang 3). Cac nam 2006
va 2007 xuét hién su bung phat hién tugng ndéng dan b at bo lua, pha vuon roi dao ao
nuoi ca, nuodi tom.

Theo tinh todn mdt cach tinh gan dung, muén c6 1 kg ca da tron thanh pham,
nguodi nong dan da phai sir dung tir 3 - 5 kg thtrc an, trung binh khoang 4 kg (Thanh,
2003). Thuc té chi khoang 17% thuc dn duoc ca hap thu va phan con lai (ching 83%)
hoa 1an trong méi trudng nudce trd thanh cac chat hitu co phan hiuy. Nhu vay, véi udce
tinh khoang 1 triéu tdn thiy san trong nam 2006 thi it nhat xi 3 triéu tin chat thai hiru
co da tudn ra mdi truong nudc & PBSCL. Cac miu nude song rach 1y gan khu nudi
c4 basa, ca tra déu cho thay néng do cac chat 6 nhiém cao vugt mirc tiéu chuan cho
phép loai B tir vai trim dén vai ngan 1an, tham chi vai chuc ngan lan. Béo chi, cdc nha
khoa hoc va quan 1y dang canh béo tinh trang gia ting 6 nhiém ngudn nude do sy phat
trién qua muc viéc nudi cd ¢ cac ving nudc ngot, nudi tdm & cac ving nudc lg va
man. O nhiém nude 1 mot trong cac yéu td han ché cho viéc phat trién néng nghiép &
ving PBSCL (Tuén, ef al., 2004). O nhiém ngudn nudc qua mirc kha nang ty lam sach
cta thién nhién din dén hau qua tit yéu cta dich bénh xay ra cho tdm c4, anh hudng
nghiém trong dén strc khoé ctia ngudi dan va huy hoai méi trudng sinh thai cua khu
vuc.

Sy noén néng ting trudong kinh té ma khong chi ¥ dén yéu t6 cai thién va bao vé
moi truong sé 12 mot sy phat trién thiéu bén vimg. Chung ta va thé hé sau ching ta s&
tra mot gia kha dit cho chi phi y té, didu kién sdng va san xuét cao hon nhiéu so véi
loi nhuan cua viéc san xuét O at bét chép cac nguyén tic co ban cla viéc bao vé moi
truong. Do vay, viéc tim kiém va dé& xuét cac giai phap cai tao nude thai, dic biét tir
cac nganh san xuat va sinh hoat, trong d6 c6 nganh nudi trong thuy san, 12 van dé cip
bach va rat can thiét hién nay. Bai viét ndy gi6i thiu mot bién phap kha hitu hiéu,
tuong ddi ré tién, quan 1y don gian 1a xir Iy nude thai ao nudi ca nudc ngot (c4 basa, ca
tra) bang ky thuét loc nudc thai qua khu dat ngap nude chay ngam kién tao.



Bang 1: Dién tich nudi trong thiy san & ving PBSCL (Pon vi tinh: Ngan ha)
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Long An 1,8 2,5 2,5 3,1 2,9 3.4 6,6 7,3 10,2 12,4 14.1
Tién Giang 9,6 9,2 9,1 9,1 9,8 8,4 8,8 9,6 10,8 11,9 12.1
Bén Tre 24,7 2477 21,1 234 279 293 256 36,0 37]7 41,1 42.6
Tra Vinh 22,6 250 30,0 350 36,0 52,6 543 252 30,2 32,5 35.1
Vinh Long 1,2 1,1 1,1 1,2 1,2 1,4 1,3 1,4 1,5 1,6 1.7
DPong Thap 3,2 1,2 1,4 1,7 1,8 1,9 2,3 2,6 2,6 3,2 3.7
An Giang 1,0 1,3 0,9 0,9 1,2 1,3 1,3 1,8 1,6 1,9 2.1
Kién Giang 12,5 19,3 25,1 272 293 34,6 42,6 49,7 62,1 79,2 90.9
Can Tho 10,0 11,0 11.6
Hau Giang g3 10,5 11,0 12,5 11,9 12,6 13,6 16,5 75 8.3 2.6
Soc Trang 3,0 24,1 28,5 258 30,5 414 532 483 57,1 59,0 66.3
Bac Liéu 414 42,6 422 403 389 54,0 83,0 100,6 112,3 11838 118.7
DBSCL 289.4 316,5 327,1 341,8 332,9 445,3 546,8 570,3 621,2 658,5 685,8

(Nguon: Tong cuc Théng ké, 2006)
Bang 2: San lwgng nudi trong thily san ¢ vung PBSCL (Pon vi tinh: Tan)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Long An 4029 4825 4791 8404 9724 8954 11573 11152 15180 18750 19919
Tién Giang 45161 36692 27341 28520 27813 28417 37267 40493 46510 54721 61095
Bén Tre 66500 64081 42260 37618 42509 50340 61168 70619 66099 58520 61569
Tra Vinh 12585 20460 25500 25700 26090 21673 28532 37624 48124 64189 72522
Vinh Long 6150 6168 6150 6204 6568 6980 8241 11546 17164 22607 28595
Dong Thép 24509 27292 32268 31806 36869 34723 35797 35998 42502 66874 111155
An Giang 35060 48427 41579 40731 60984 80156 83643 110599 136825 154675 172265
Kién Giang 4901 7466 8324 7212 6387 9991 18979 14535 20636 25882 49778
Can Tho 36324 59086 82179
Hau Giang 6405 7171 7606 7160 11359 12980 15122 25215 9899 15790 21870
Séc Trang 6210 10258 7366 8091 6400 15422 18680 23695 30750 41201 71708
Bac Liéu 8503 9814 10168 11755 13681 22366 37704 48953 72468 92812 110466
DBSCL 266982 285926 259348 255564 295102 365141 444394 518743 634798 773294 983384

(Nguon: Tong cuc Thong ké, 2006)



II. KHAI NIEM VE PAT NGAP NUOC KIEN TAO

Pat ngip nudc (wetland) dugce hiéu 13 phan dat co chira nudc trong dat
thudng xuyén dang bdo hoa hoic can bdo hoa. Trong thién nhién, dit ngap nudc
hién dién & cac vung triing thép nhu cac canh déng 18, dam léy, ao hd, kénh rach,
rudng nudc, vuon cdy, rung ngap nudc man hoac nudc ngot, cac ctra song tiép
giap v6i bién, ... Vung DPBSCL duoc xem 1a ving dit ngdp nudc rong 16n cua
nude ta vi ¢6 du cac yéu td ciia dinh nghia nay. Pat ngap nudc duoc xem la ving
dat giau tinh da dang sinh hoc, c6 nhiéu tiém ning néng 1am ngu nghiep nhung rat
nhay cam vé mit moi truong sinh thai. Dat ngap nudc tham gia tich cuc vao chu
trinh thiy van va c6 kha nang xur 1y chét thai qua qué trinh tu 1am sach bang cac
tac dong ly hoa va sinh hoc phuec tap.

Tuy nhién, viéc xtr 1y nudc thai qua dat ngap nude tu nhién thuong cham,
phai c6 nhiéu dién tich va khé kiém soat qua trinh x{r Iy nén cac nha khoa hoc da
dé xuat ra bién phap xay dung cac khu xtr Iy nudc thai qua dat (land treatment).
Khu nay duoc goi 1a khu dat ngap nudc kién tao (constructed wetland), chir “kién
tao” duoc hiéu 1a hé théng dugc thiét ké va xay dung nhu mot ving dat ngép nuoc
nhung viéc xir Iy nude thai hiéu qua hon, giam dién tich va dic biét co thé quan ly
duoc qua trinh van hanh & mac don gian. Xir 1y nude thai bang dat ngap nude kién
tao da dugc ap dung khoang 100 nim nay & My va Chau Au va gan day nhat 13 &
cac nudc Chau A va Chau Uc. Viée nghién ctru ki thuat dat ngap nudc kién tao
kha nhiéu trong khoang hon 20 nam nay, dic biét 13 cac cong trinh cua Kadlec va
Knight (1996), US-EPA (1988), Moshiri, (1993), Kadllec ef al. (2000), Solano et
al. (2003), Vymazal (2005), ... cho thdy hiéu qua xtr 1y cac chat 6 nhiém nhu nhu
cau oxy sinh hoa (BODs), nhu cu oxy hoa hoc (COD), lugng oxy hoa tan (DO),
téng lwong chit rin lo limg (TSS), dam tong s6 (TKN), tong Phophorous (Ptotal),
téng s6 Coliform, ... dau cé giam dang ké trong nudc thai.

C6 2 kiéu phan loai dat ngap nudc kién tao co ban theo hinh thuc chay: loai
chay tu do trén mat dat (free surface flow) va loai chay ngam trong dat (subsurface
flow). Loai chay tu do thi it tdn kém va tao su diéu hoa nhiét do khu vuc cao hon
loai chay ngadm nhung hiéu qua xir 1y thi kém hon, tén dién tich dat nhiéu hon va
c6 thé phai giai quyét thém van dé mudi va con trung phat trién. Dat ngap nudc
kién tao kiéu chay ngam lai phan ra hai kiéu chay: chay ngang (horizontal flow)
(hinh 1) va chay thang dung (vertical flow) (hinh 2). Viéc chon lya kiéu hinh tuy
thudc vao dia hinh va ning lugng may bom. Doi khi ngudi ta phdi hop ca hai hinh
thirc xtr ly nay.

Nhiéu loai cay tréng cho vung dat ngap nudc kién tao duoc lua chon dé
tham gia vao qua trinh hap thu cac chat 6 nhiém trong nudc thai, nhiéu nhét 13 cac
loai cay say, nan, lac, cd Vetiver (cho loai chay ngém) hodc luc binh, hoa sing,
béo cac loai, ...



Thuc nghiém trong chau trong sdy duoc tudi bang bang thai nim 2004 &
Pai hoc Can Tho cho thdy cdy sdy va cat trong c6 kha nang hap thu 90 - 92%
Nitrogen (N) va trén 60 - 63% Phosphorous (P) (Tuan et al., 2006).
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(vé lai theo Cooper, 1996)



Truong Pai hoc Can Tho da tién hanh cac khao sat kha niang xur Iy nude thai
sinh hoat va nudc thai tir cac ao ca nudi nudc ngot bang bién phap dat ngap nudc
kién tao kiéu chay ngdm nam ngang tir nim 2003 dén nay. Cac nghién ctu thuc
nghiém da duoc tién hanh trong khuon vién truong va thuc dia véi sy hop tac cua
noéng dan & Can Tho. Két qua cho thay, day 1a mot trién vong kha thi cho viéc xur
Iy nudce thai & vung DPBSCL

III. MO TA CAC KHAO NGHIEM VA KET QUA

3.1 Khio nghiém & huyén O Mén

Mot thr nghiém da tién hanh vao nam 2005 tai mot ao nudi ca gf?ln tuyén
duong tir Can Tho di Long Xuyén trén dia phan huyén O Mén. So d6 khao nghiém
nhu hinh 3. Nudc thai tir ao nuoi ca ca basa thay vi dugc bom vao mét doan kénh
tiéu c6 bé ngang 1,2 m, sau 0.8 m dé dan ra song thi dugc chan lai mot doan 5 mét
dé @6 cat va tr6ng sdy voi mat dg 25 cﬁy/m2 . bay va thanh doan xtur ly duoc 16t tAm
nylon chdng tham. Do dbc day 1a 5%. Cat dugc chon 1a loai cat trung (cat demi),
duong kinh Dsy = 0.4 mm, dung trong xay dung (hinh 4) c6 do rong 40%. Trén
doan xur Iy nudc qua cat, hai ddu duoc chin bang phén tre va bao vai dé chéng sat
cat. Ctir m&i mét dai doan xir 1y, c6 gin 5 6ng ldy miu nude, mdi dng cach nhau 1
mét, 6ng dau tién va éng cudi cing cach mép cat 0,5 m. Luong nudc bom thir
nghiém mdi ngay vao hé thong chia lam 2 1an: 7:00 va 19:00, mdi dot 600 L. C6 7
dot 14y mau thuc nghiém, mdi dot cach nhau mot tuan. Hiéu qua xt 1y dugc xéac
dinh theo cong thurc:

% hiéu qua = [(C,;, - C5)/Cyi0].100 (1)
Riéng d6i véi tri luong oxy hoa tan DO sir dung theo:
%0 hiu qua = [(Cy, - Cyi)/Cra] 100 )

Trong d6 C,;, va C, 1a néng d6 chit 6 nhiém tai dau vao va dau ra. Két qua
phan tich chat lugng nudc trong khao nghiém nay cho & bang 3.

Nhan xé&t:

e Lugng nudc thai tir a0 nudi ca c6 ndong do chat 6 nhiém cao hon muc cho
phép thai ra nguon rat nhiéu lan.

e Hau hét cc thong sd chit 6 nhiém tai ddu ra dat hiéu qua cao, thoa chit
lvong nudce dat loai A cia TCVN 5945-1995. Chi riéng chi ti€u TSS va vi sinh
chua dat loai A nhung thoa yéu cau nudc loai B, y€u to nay cd thé bi anh hudng



mot phan tac dong cua doan kénh déu ra tiép xtc voi vi khuan va cac chét lo limg
khac.

e Ti s6 BODs/COD xdp xi 0.4.

e Mirc DO c6 cai thién cao nhung khong dat & muc 5 mg/L mong mudn.

e pH trong nudc c6 giam chung t(:) hién tugong nitrification trong dat phu hgp
voi su giam tri TKN. Nhiét do nudc van dudi muc cho phép ¢ ca dau vao va dau
ra.

Biang 3: Két qua phan tich chit lwgng nwéc trung binh & dau vao va dau ra
(Khdo nghiém tai O Mon nam 2005)

Thong s6 2005 TCVN 5945-1995
Nudc | Nudc Hi¢u qua | Muc A | Muc B | Muc C
dau vao | daura %
BODs (mg/L) 78.4 | 123 20 50 100
84.31
COD (mg/L) 196.8 | 32.7 50 100 400
83.38
DO /L 0.8 2.7 - - -
(mg/L) 70.37
TKN (mg/L) 786 | 114 30 60 60
85.50
TSS (mg/L) 140.6 | 45.7 50 100 200
67.50
TColi. (MPN/100mL) | 6400000 | 8500 5% 67 5000 | 10000 -
pH 7.5 6.8 6-9 |55-9] 5-9
Nhiét do (°C) 305 29.0 40 40 45

3.2 Khao nghiém ¢ huyén Phong Pién

Khao nghiém nam 2006 dugc tién hanh tai xa MV Khanh, huyén Phong Dién,
tinh Can Tho vdi phuong cach twong ty. Kich thude khu dat ngap nude dugc lam
nho hon (hinh 5). kich thude 0,6m x 6m x 0,4m chiéu sau, véi do doc 1a 2%, duoc
chia 1am 3 ngin lién tuc nhau va ngin cach nhau bang ludi chin. Hé théng duoc
16t nylon dé tranh sy thdm va hoa 13n cac tap chit trong dat. Lugng nudc bom thir
nghiém 800 L/ngay.

Nudc thai 1§y tr mOt ao nudi ca tra. Mau nudc duge léy trong 4 dot, mdi dot
cach nhau 2 tuan. Hiéu qua xir Iy duoc trinh bay & bang 4. Mot s6 dd thi mé ta
dién bién su giam cac chat 6 nhiém theo tung vi tri M1 (dﬁu vao), M2, M3, M4,
M5 (5 diém c6 dng ldy mau) va M7 tai vi tri dau ra dugc thé hién ¢ hinh 6 (Tu,
20006).
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Hinh 5: Kich thuéc khu dat ngap nwéc kién tao khio nghiém

Bing 4: Két qua phan tich chit hrong nuwéc trung binh ¢ dau vao va diura
(Khdo nghiém tai Phong Pieén nam 2006)

Thong s
Nuc’yc

dau vao
BODs (mg/L) 70.03
COD (mg/L) 222.95
DO (mg/L) 30.8
TSS (mg/L) 109.08
TColi. (MPN/100mL) 632000
pH 6.96

2005
Nudc
dau ra

10.05

23.93
4.08
3.53

275
6.68

TCVN 5945-1995

hituqua Muc A MucB MucC

%
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96.77
99.96
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Hinh 6: Suy giam chét 6 nhiém theo céc vi tri khao sat

Nhan xét:

o Két qua khao nghiém nam 2006 c6 qui moé nho hon vé kich thudc khu dat ngap
nudc kién tao nam 2005.

e Hau hét cac thong sd chit 6 nhiém & du ra déu dudi mirc cho phép.

e Thong s6 BODs va COD c6 hiéu qua cao trén 85% .

e DO c6 ting nhung khong nhiéu, chua dat & mirc mong mudn.

¢ Dic biét d duc (turbidity) va téng Coliform cho két qua rat cao trén 96%.

e Cac s6 do pH xap xi & mirc 7.0 dau vao va muc 6.8 - 6.9 ¢ daura.

3.3 Khao nghiém xir Iy nuéc ciu ca ¢ huyén Chau Thanh
Céu c4 vo/tra 1a mot hinh thirc nha vé sinh kha phd bién ¢ ving nong thén mién
Nam. Loai hinh nay tuy tién lgi cho ngudi dan ndng thon nghéo nhung 1a mdt noi gay



nhiéu 6 nhiém va thiéu thim my. Nam 1994, 6ng V3 Vian Kiét, lac d6 1a Thu tudng, co
ky chi thi 200 Ttg. cAm céc hinh thirc cau tiéu trén song nhung thuce té, két qua khong
nhu ¥ mudn. Chung quy 1a do nguoi dan nong thon Pong bang song Ctru Long con
ngheo, théi quen sir dung cau ca con kha phd bién, nhan thirc vé vé sinh con so sai va
chua c6 mo hinh nao thay thé phu hop ciing nhu thiéu céc tai liéu huéng din cin
thiét.... Nam 2004, mot thir nghiém loc nudc cau c4 bang loi dung thuy triéu dé loc qua
dat ngap nuoc kién tao da thuc hién & mot ao ca vo ciia mot gia dinh ndng dan ¢ huyén
Chau Thanh, tinh Can Tho. Kiéu hinh xir Iy nudc minh hoa nhu & hinh 7 nhu mét cach
xtr 1y nude thai qua dat.

Bloan xir y

nwrGc qua Bna I

P ng lay
Nha xi cat va sy nu &

i

I Ong xa tir
N L3 - .
] tuicatrasong
f }‘:}‘ o II
1 -|- ' --.-'- 11 i
T % e Y
[l u [l 1 rl ENEE
2 -'".'-'..:'.'.'-. > T -".'-'.‘:-‘z-‘:‘:- ¥
AT D e S6ng
Ona xa ti SONT DAt BhhannnT
I-Ig xat aﬂ ‘}‘}‘}‘ a ‘}‘}‘}‘}‘}‘}‘}‘}‘} b
LR - R - R R - -
LR N O - R - R R - R
LR - I R - R R - B R R
M £ A 1k
¢ cau ca bang qua dat ngap nudc kién tao

O phan ao tiép xtic véi ngudn nude, dit mot éng 14y nude phia trén cung va hai
6ng xa nudc phia dudi, dng co thé chon cac loai 6ng PVC c6 duong kinh 100 mm, 114
mm hodc 150 mm, tiy theo ao 16n hay nho. Duéi dng nay, dao mot hd co bé rong
(song song voi ao va séng) chung 1 - 1,5 m, bé dai khoang 2 mét va sau chimg 0,5 m.
Do day cat hat tho, day hd gan 6ng x4 nudc co ludi boc & dau va dat mot 6ng xa & dau
trén ctia hd cat nhu hinh v&. Trong cdy sdy ¢ khoang giita ao va séng. Cé thé thay cay
sdy bang co Vetiver ciing tt néu noi trong co c¢6 du ning truc tiép, khong c6 bong
ram. Ré cay sdy hodc ré co Vetiver tham gia trong xir Iy nudc 6 nhiém va han ché mot
phan sy x6i mon bo song

Su van hanh cta nuéc trong ao hoan toan theo dién bién cua thoi tiét va thiy
triéu. Cao do dat 6ng theo dién bién muc nude 1én Xuéng cua thuy triéu va mic nudc
can cho ao ca. Ong lay nudc c¢6 gin mot van mo mot chiéu, khi muc nude séng cao
hon myc nudc ao, ap luc dong chay tir song s€ lam van md va nude song s€ chdy vao
ao lam nuéc trong ao dugc pha lodng, it 6 nhidm hon. Khi tridu xubng thip, nudc
trong ao cao hon ngoai séng nudc s& thim qua éng x4, qua hé thong xir Iy nudc qua
cat va theo dng xa ra song. Qua trinh chay ngang lam giam 6 nhiém, cai thién chat
luong nudc. Trong thuc nghiém nay, do bi han ché kinh phi nén chi theo doi 2 chi ti€u
giy 6 nhiém 1a TSS (mg/L) va tong sé Coliform(MPN/100 mL). Mau ldy ¢ ao va dau
6ng ra trong 5 dot. Két qua cho ¢ bang 5.



Nhan xét:

e Ca2 thf)r}g gé 63 nhiém TSS va tong Coliform trong ca 5 dot 1dy mau déu co su
suy giam dang ké v€ nong do.

e TSS dat tiéu chuan nudc thai loai B.

e Tong Coliform van cao hon mirc cho phép mirc cho phép nudc thii loai B. Ly
giai mtrc nhiém Coliform con cao 1a do 6ng ra ciia hé thong thudong xuyén ti€p xuc vaéi
nudc song bén ngoai nén vi khuan ton tai trong ong.

Bang 5: Két qua thir nghiém chét lwong nwéc ciu ca trung binh 5 dot
qua dat ngap nwéc kién tao & Chau Thanh, Can Tho

Thong s6 Maunuée lay Maunudcd  Mic giam TCVN
giira miéng dng 6 nhiém 5945-1995
a0 ¢4 vd d6 ra song (%) (Muc B)
TSS 183.7 68.4 62.76 100
T. Coli 2487600 174500 92.98 10000

IV. KET LUAN VA PE NGHI

Viée xir Iy nude thai ao nudi ca bang dat ngap nude kién tao can lam déu dan nhu
mdt hinh thuce thay nude dinh ky cho ao nuoi. Cac nghién ctu trén day chi 1a budc
dau, hién nay céc nghién ctru vé xtr ly nudce thai tir ao cd qua dat ngap nudc kién tao &
Viét Nam rat it. Két qua cac noi khao nghiém cho thay, vé mat k¥ thuat, kha ning st
dung dat ngap nudc kién tao cho két qua kha tot, van hanh don gian, nong dan dé thuc
hién va quan ly. Tuy vay, c6 mot s han ché van luu y:

e Do kinh phi it 6i, viéc nghién ciru chua phan tich hét cic loai vi khuan gay
bénh cho ca c6 trong nudce thai. Chi s6 tong Coliform khong phan anh hét mirc nguon
6 nhiém vi sinh va dich bénh.

e Viéc khao sat chi méi lam & mot s6 diém & Can Tho, chua md rong nhiéu noi
khac nén so li¢u thong ké can phai bo sung.

C6 mét s6 kho khin cin lwu y:

e O PBSCL, viéc quy hoach bd tri hé thong kénh muong tir trudc dén nay
thuong cho muc dich san xuat ndng nghiép, su phan tach doc 1ap kénh tudi va kénh
ti€u chua nhi€u. Vi¢c sir dung cac kénh thuy nong cho muc dich thuy san s€ bat cap
khi ngudn nudce lay vao va xa ra cung trong mot h¢ thong.

e Viéc (mg dung xir Iy nudc phai 1am dong bo. Mot nguoi thuc hién nhung cac
c4 nhan khac khong xir Iy nuéc thi 6 nhiém va nguy co dich bénh van & mirc cao.
Nhiéu nong dan da bi pha san do dich bénh ca xay ra lién tiép.

e Do gia dat ¢ ven d6 va nong thon nhitng nim gan day ting nhanh khién viéc ap
dung bién phap xur Iy nudc qua dat bi han ché. Cac diém nghién ctru, du bude dau co
két qua khich 1€ nhung cac ho nong dan noi khao nghiém van chua mudn 4p dung vi
ho muon tan dung t6i da ngudn dat cho nudi c4, cho du qua phéng van ho van thay
nguy co cao doi voi ngudn nudc chua xtr 1y tot.



Mot s6 dé xuit:

e Danh gia lai hi€u qua cua viéc san Xudt c4 nudi véi sy bd sung chi phi moi
truong.

e Thir nghiém 4p dung cong thirc danh gia tdc dong moi truong theo Ehrlich and
Holdren (1971); Commoner, (1972):

[=PAT (3)

Trong do:

I - chi sb chi mirc Tac dong (Impact) gay suy giam méi truong nude khi gia ting
murc khai thac nguén nudc;

P - s6 quan thé (Population) bao ca muc kich thudc, mirc ting trudng va phan bod;

A - sy sung tic (Affluence) do bang mirc tiéu thu trén mdi ca thé (consumption
per capita); va

T - mirc k¥ thuat (Technology) img dung nhu mot tién trinh khai thac tai nguyén
va chuyén tai nguyén nady thanh san pham hiru ich va tao chat thai.

e Panh gia lai ngudn nudc va quy hoach tai nguyén nudc hién nay véi cac muc
tiéu lién quan dén ndng nghiép, thily san, sinh hoat va cac hoat dong khac.

e Can c6 sy tham van glu:a nguoi nghién ctru moi1 trucmg, chuyen vién thuy lgi
va chuyén vién nganh nuoi trong thiy san trong viéc giai quyet ngudn nude thai.

e Nghién ciru sau hon kha ning ap dung dat ngap nudc kién tao trong xir 1y nudc
thai, khong chi cho nganh nu6i trong thuy sdn ma con cho nude thai sinh hoat va san
xuat cong nghiép va ti€u thu cong nghiép.

LOI CAM ON

Tac gia chan thanh cam on cac dong nghiép ¢ B6 mén K§ thuat Moi trudng va
Tai nguyén nudc, Khoa Cong ngh¢, Pai hoc Can tho va du an VLIR-CTU-E2 d tao
diéu kién cho nghién ctru nay. Cam on cac anh ¢ Phong thi nghiém Mbi trudng: Lé
Hoang Viét, Nguyén Vin Nang, Nguyén Truong Thanh hd tro cic phan tich mau
nudc.

Cam on cac em sinh vién cua t6i & nganh K§ thuat Méi trudong & Pai hoc Can
Tho: Nguyén Thanh Phong, Nguyén Kim Uyén, Bui Quang Vinh, Poan Duy Qudc,
V& Tuén Kiét, Nguyén Thi Cam Ta, Tran Hai bang va cac sinh vién Cao hoc Bi cua
Pai hoc Thién chua gido Leuven: Gwen Willeghems, Benedicte Thienpont, Johan
Dure, Kris Van Goethem da cung tdi thuc hién thi nghiém va phan tich mau trén dat
ngap nude kién tao, tuy mot sb chi lién quan mot phan hodc gian tiép dén nghién ctru
nay.

Cam on vo chdng bac Tu Thanh, bac Hai, chii Sau Nghia, anh Thach Soul da
glup d& va cong tac v6i chung t6i khi thuc hién cac khao nghiém thuc té va trao ddi
van de.
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FRESHWATER FISH-POND WASTEWATER TREATMENT
BY CONSTRUCTED SUBSURFACE FLOW WETLANDS

Le Anh Tuan
Department of Environmental and Water Resources Engineering

College of Technology, CanTho University

Abstract

More than one century, aquaculture has been farmed in the Mekong River Delta
(MD), Vietnam. Actually, the Delta is a large tropical wetland as the most downstream
part of the Mekong River to both the East Sea and the Gulf of Thailand, so it has huge
potential of inland and coastal aquaculture. In 2005, the MD has contributed more than
68% of the total value of aquaculture production of the country. However, the MD has
been suffering from water quality degradation due to extensive blooming of
aquaculture in the last two decades, not only on the total actual production areas but
also on the shrimp or fish density per square meter of surface water. Water pollution
also leads to increase of human and aqua-diseases mainly.

Roughly, farmers have to use 3.0 — 5.0 kg of feed for producing 1 kg of catfish.
In fact, only 17% of food is absorbed by fish bodies and the rest (nearly 83%) dilute to
water environment in the form of composting organic matters. Data from water quality
monitoring in rivers and canals in the MD, concentration of pollutants such as
biochemical oxygen demand (BODs), chemical oxygen demand (COD), total
suspended solid (TSS), total Kjeldahl nitrogen (TKN) and total Coliforms numbers,...
are very much higher than Vietnam wastewater standards.

There are many techniques for fish-pond wastewater treatment. However, the
constructed wetlands may be economical relative to other options only where land is
available. Their advantages are simple construction, high treatment effectiveness and
low energy process requiring minimal operational cost.

Over past three years, the research of the College of Technology, CanTho
University (CTU) has performed that the constructed subsurface flow wetland removes
pollutants in domestic and fish-pond wastewater significantly. The effluent water
quality satisfy Vietnamese standards for wastewater discharge to water body or may
re-use for aquaculture and domestic purposes.

Key words: Aquaculture; Fresh-water fish-pond; Pollutant concentration;
Constructed wetland; Wastewater treatment



