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LOI CAM DOAN

Tac gia xin cam doan rang tat ca cac két qua nghién ciru trong Luan
an nay la do ca nhan t6i thuc hién trong khoa hoc nghién ctru sinh va

hoan toan chiu trach nhiém vé 161 cam doan cua minh.

Tac gia luan an

Nguyén Pirc Phong



LOI CAM ON

Trudc tién, tac gia xin chin thanh cdm on Vién Khoa hoc Thuy lgi Viét Nam;
Ban T6 chic Hanh chinh (Vién Khoa hoc Thuy loi Viét Nam); Vién Nuoc, Tudi tiéu
va Moi truong; Vién Khoa hoc Thity loi mién Nam, da tao moi diéu kién thuan loi
cho tac gia trong qua trinh hoc tap nghién ctru thuc hién luan an.

Tac gia xin chan thanh cam on sau sic t6i Thay huéng ddn GS.TS Ting Ptc
Thang (Vién Khoa hoc Thity lgi mién Nam) va GS.TS Nguyén Vii Viét 1a nhiing
nguoi hudng dan khoa hoc cta luan an, cac Théy da dao tao, hudng dan, gitp 4o hét
strc tan tinh cho tac gia trong sudt qua trinh thyc hién va hoan thién luan an.

Tac gia xin chan thanh cam on dén cac thﬁy, cac cd, cac nha khoa hoc, cac
chuyén gia trong va ngoai co quan da co6 nhirng dong gdp y chan thanh va quy bau
gitip tac gia hoan thién tot nhat cong trinh nghién ctru ciia minh.

Tac gia xin chan thanh cam on dén cac anh, chi, ban bé dong nghiép & Phong
Tai nguyén nudc va Bién doi Khi hau (Vién Nudc, Tudi tidu va Moi trudng); Trung
tam Thuy cong va Thuy luc (Vién Khoa hoc Thuy loi mién Nam) di tao diéu kién
hét stre thuan loi cho tac gia trong subt qua trinh hoc tap va thuc hién luan an. Béng
thoi tac gia ciing cam on céc ban bé dong nghiép trong va ngodi co quan di tao diéu
kién gitp d& tac gia trong qua trinh thuc hién, chia sé va trao doi thong tin s6 liu
phuc vu nghién ctru.

Cubi cuing tac gia xin guri 10i cam on sdu sic ti gia dinh, nguoi than d dong
vién, ung ho va 1a chd dya viing chic trong sudt qua trinh nghién ciru gitip tac gia

hoan thanh luan an.
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CHU VIET TAT, KY HIEU

Viét tat Viét diy dii / Y nghia
BbCM Ban dao Ca Mau
BPKH Bién doi khi hau
BVMT B40 V& moi trudng
BVTV Bao vé thuc vat
CBTS Ché bién Thay san
CLN Chat lugng nuéc
PBSCL Poéng bang song Ciru Long
KCN Khu cdng nghié¢p
NTTS Nudi trong thuay san
QCVN Quy chuan Viét Nam
QL1A Quéc 16 1A
TCCP Tiéu chuan cho phép
TN&MT Tai nguyén va Moi truong
TNHH Trach nhiém hitru han
TPN Thanh phan nudc
WQI Chi s6 chat lugng nuée (Tiéng Anh: Water Quality Index)
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MOT SO KY HIEU
a Hé s6 sira chita dong niang, hé s6 moment
C (mg/l) Nong d6 chét

Nong do chét chuan quy wéc (diing khi tinh cac nguon nudc

C* (mg/l) thanh phan c6 nong d6 nguon khac nhau)
D Hé s6 khuyéch tan
Pi (%) Ty 1é ngudn nudce i (hodc ndng do thé tich caa nguon nuéc i)
Q (m¥/s) Luu luong toan dong
q (m3/s) Luu lugng cia dong gia nhap bén (doan séng, kénh)
Qi (m3s) Luu luong dong thanh phan i (ngudn nudce thanh phan i)
qi (m/s) Luu luong cia dong gia nhap bén nguén thanh phan i
Qnt (M3/s) Luu lwgng nudc thai
p (kg/m?) Mat do, khdi lwong riéng cua nudc
S (g/l) Nong ¢6 man, ham lugng phu sa
t (giay) Thoi gian
T, At (gidy) | Thoi doan
u (m/s) Van téc diém
v (m/s) Van téc trung binh mat cét
o, A (M?) Dién tich mat cat ngang

Z,z(m)

Muc nudc
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MOT SO THUAT NGU

Thuat ngir

Y nghia

Chau thé Mé Cong

Phan dong bang sdng Mé Cong bat dau tir Kratie (dau dong
bang, thuéc Campuchia) ra dén bién.

Kich ban Phuong an thuy loi + Diéu kién bién (thuong | bién thay vin,
st dung dat, lay nudc,...)
Ngot héa Trang thai man hoic min ngot luan phién chuyén sang ngot

hoan toan.

Nguon thai diém

Nguén thai diém 1a ngudn thai tir mot noi duy nhéat (nha may,
tram Xt ly nuac thai...)

Nudc ngam Nudc nam bén dudi bé mit dat trong cac khéng gian rong cua
dat va trong cac khe nat ciia cac thanh tao dé, va cac khong
gian réng nay ¢ sy lién théng véi nhau

O thay lgi La nhitng ving nho c6 dic diém tuwong d6i théng nhat diéu

kién ty nhién, vé sir dung dit va nuéc (theo phan chia cua
Vién Quy hoach Thay lgi midn Nam, PBSCL c6 120 & thiy
lgi).

Thanh phan nguon
nudc (con goi la
thanh phan nudc)

La dong chay cd moét dac tinh nao d6 dugc xem xét phan biét,
riéng ré. Chang han “thanh phan ngudn nudc séng Hau” la
dong nudc tir sdng Hau chay vao Ban dao hay dén mét ving
nao d6. Thuat ngir nay khong mang y nghia vé thanh phan
hoa hoc trong nuéc. Chi tiét xem Phu luc va céc tai liéu tham
khao da dan trong bao céo nay.

Tiéu ving Ban dao duoc chia lam 7 tiéu ving, véi dic diém tuong ddi
thdng nhat diéu kién ty nhién, vé sir dung dat va nudc.
Truong hop Dé chi cac kich ban diéu kién khi twong thay hai van (14, triéu,

mua, st dung nuac,...)

Ty & thanh phan
nguéon nudc (ty lé
thanh phan nudc)

La ty 18 vé thé tich caa ngudn nudc xem xét so voi toan dong




MO DAU

1. Dat van dé

DPdng bing Séng Ciru Long (PBSCL) noi chung va Ban dao Ca Mau (BDCM)
no6i riéng 13 mot phan cua Luu vuc Mé Cong [25], chiu anh hudng manh mé cua céc
diéu kién ty nhién va phat trién trén luu vuc [69], [73], [26]. Ché d6 nuée (ché do dong
luc, lwong va chat) trong viing Ban dao Ca Mau 12 sy t6 hop tac dong cta cac loai ngudn
nuéc thanh phan khac nhau va rat phirc tap [18]. Do chiju tac dong cua triéu ¢ cac bién
Bién Pong va Bién Tay nén gan nhu toan bo ving BBCM chiu anh hudng cua tridu
[66].

Vung BBCM chiu tac dong manh mé ctia cac hoat dong phat trién kinh té - xa
hoi, qua trinh d6 thi hoa dién ra nhanh chong, dan sb ting nhanh. Hon nita, cic hoat
dong kinh té da lam phét sinh cic ngudn thai gay 6 nhiém méi truong trong nhiéu khu
vue. Cac vung chiu sy suy thodi ngudn nude mit 14 cac ving chuyén di mé hinh san
Xudt tir trong trot sang nudi tom, hay cac khu/cum cong nghiép, dich vu va cac khu dan
cu dong duc (thanh phd, thi xa...) [66], [72].

Tir 1999-2000 dén nay, ving Ban dao Ca Mau d3 c6 su chuyén doi san xuat
nhanh, nhat 1a tir sinh thai ngot sang sinh thai man (trong lua sang nudi tom) din dén ha
tﬁng phuc vu khong theo kip, dac biét 1a ha téng thuy loi. Viéc kiém soét nguén nuoc
trudc ddy cha yéu nham sir dung cho néng nghiép, nay thém ca nudi trong thiy san nén
d3 boc 16 nhiéu han ché, bt cap nhit 1a vé chat lvong nude bi suy giam [66], [44].

Theo két qua giam sat chat lugng nudc mat trén hé thong séng kénh trong ving
BDCM ciia cac S¢ Tai nguyén va Mai truong cac tinh trong ving nghién ctru cho thay
ngudn nudc mit trong ving bi 6 nhiém phd bién 1a hiru co va vi sinh véi cac thong s6
DO, BODs, COD, NH4*, tong Coliform,... vuot tir 2 dén 12 1an tiéu chuan cho phép
[50], [55], [58]. [47] , [59].

C6 thé thay rang, 6 nhiém méi truong nudc mat ving Ban dao Ca Mau xuét phat
tir nhiu nguyén nhan (hoat dong ctia con ngudi va tu nhién), trong d6 nguyén nhan
chinh 14 do sy tiép nhan nudc thai tir cic ngudn xa thai vao ngudn nudc mit. Mot s6

ngudn nudce thai chinh trong viing nghién ctru 1a nudce thai sinh hoat, cong nghiép, nong



nghiép, nudi trong thuy san. Mit khac, nudc thai tir hoat dong canh tac néng nghiép,
nudi trong thuy san dugce xem 1a ngudn thai phan tan va rat khé kiém soat dugc trong
qua trinh canh tac va nuoéi trong [14], [28].

O nhiém méi trudng nude mit da anh huong dén nhiu ddi twong, nhu cip nuée
cho cic nha may nudce sinh hoat (nguy co anh hudng dén strc khoe ngudi dan, gia ting
chi phi,...) va anh huong dén san xuit nong nghiép va nudi tréng thiy san (dich bénh).
Hon nita, xung do6t moi trudng gitra d6i trong gdy 6 nhiém moi truong va ngudi dan
chiu tac dong bai 6 nhiém dang khéa pho bién [28]. Mit khac, viéc quan 1y chat lugng
nude, moi truong ving Ban dao dang thiéu thun loi, gdp nhiéu kho khan, do cac théng
tin lién quan dén ché do nudc (chét va lugng) con rat han ché, chéng han:

- Chua c6 danh gia tong thé loai ngudn xa thai (ca lugng va chat);

- Chua di sau xem xét tong thé chat luong nude ca ving;

- Céc nghién ctru chua lam 16 tac dong cia ting loai ngudn xa thai dén céac

vung khéc nhau trong ban déo;

Do vay, viéc Nghién civu tic dpng ciia cdc logi nguéon xd thdi dén chit lwong
nwéc mdt ving BDCM 13 quan trong va can thiét. Nghién ctru s& gop phan cung cip
thém thong tin khoa hoc vé thuc trang chét luong nudce va tac dong cua cac nguén nudc
thai dén chat lvgng nudc mit ving Ban dao Ca Mau tir d6 dua ra dinh hudng cac bién
phap k¥ thuat kiém soat ngudn nude thai phuc vu thiét thuc cho cong tac bao vé tai
nguyén nudc mit, ting budc dép tng nhu cau phat trién bén virng vé kinh té xa hoi cta

vung nghién ctru.
2. Muc tiéu nghién ciru

Muc tiéu nghién ctru ciia ludn an bao gdom:

- Panh gia dugc cac ngudn nudc thai chinh (cong nghiép, nong nghiép va sinh
hoat) xa vao h¢ thong song, kénh ving Ban dao Ca Mau;

- Xay dung duogc co sd khoa hoc danh gid lan truyén cac ngudn thai chinh giy 6
nhiém méi trudng nude ving Ban dao Ca Mau;

- X4c dinh dugc s lan truyén va pham vi tac dong cua cac ngudn nude thai trong

vung nghién ctru.



3. N¢i dung nghién ctru

Vi muc tiéu nghién ctru nhu trén, ndi dung nghién ctru chinh cua luan an bao
gom:

- Nghién ctru tong quan vé tac dong cac loai ngudn x4 thai va chit lugng nudc
mit trén thé giGi va ving nghién ciru;

- Nghién ctru, danh gia tac dong cua cac loai ngudn x4 thai dén chat luong nudce
mat vuing BBCM;

- Panh gia tic dong ciia ngudn xa thai dén chéat lwong nude va vai tro cia cac yéu
t6 khac (triéu, dong chay) dén qua trinh nay;

- Dinh hudng cac giai phap k§y thuat kiém soat ngudn nudc thai trong ving nghién

cuu.
4. Phwong phap nghién ciru

Trong luan 4n nay, mot s6 phuong phap nghién ciru chinh da duoc st dung nhu
Sau:
a) Phirong phdp thuwce nghiém: diéu tra, khdo sat thu thdp sé liéu, phirong phdp
do dac hién truong
- Phuong phép khao sat thyc dia: khdo sat thuc té phuc vu viéc danh gid hién
trang 6 nhiém nudc, hién trang cac ngudn thai trong khu vuc Ban dao Ca Mau;
- Phuong phap do dac hién trudng, 14y mau phan tich: Khao sat do dac, iy mau
phan tich cac chi tiéu danh gia 6 nhiém nudc va chat luong nudc mit, nude
thai.
b) Phwong phdp ké thira, phdn tich tong hop, md hinh toan, hé thong thong tin
dia ly (GIS) va Phuong phap Bayes (BMA)
- Phuong phap ké thira: luan an ké thira cac két qua nghién ctru lién quan dén 6
nhiém nudc trong ving BDCM. NCS da tham gia cac dé tai do Vién Khoa hoc
Thuy loi Mién Nam thuc hién vé ving nghién ciru nhu sau: cac dé tai cip Bo
[67]; Cac dé tai cap Nha nude [66], [71]. Trong d6, NCS da tham gia thuc hién
phan md hinh todn (mé phong, du bao min, chat luong nudce, mé phong lan

truyén 6 nhiém theo dong chay...) cho ving nghién ctru;



- Phuong phap phan tich va téng hop: phan tich cac sb liéu, tai liéu, kich ban
tinh toan. Tir d6 hé thong héa, tong hop danh gia cac s6 liéu, két qua mo phong,
tinh toan cac kich ban khac nhau;

- Phuong phap mo6 hinh toan:

o St dung cadc md hinh toan thuy luc, chat lugng nudce (véi phén mém
Mikell-HD, Mikel1l-AD va Mikell-Ecolab);

o St dung md hinh toan lan truyén cac ngudn nudc dé tinh toan lan truyén
cac ngudn nudc 6 nhiém ndi viing va cac ngudn nude lan truyén tir bién
vung nghién ctru VAo cac hé thong, 1am co s& dé danh gid pham vi va
murc do tac dong cua tirng ngudn 6 nhiém va cac ngudn nudc tir bién.

- Ung dung hé thong thong tin dia 1y GIS: dé biéu dién cac thong s6 quan tric
chat luong nude, két qua moé phong chét luong nudc;

- Phuong phap Bayes (BMA) khai thac nhéan té Bayes (BF) va chi s6 do luong
muc d§ quan binh “compromise” gitra d0 phtrc tap va kha nang tién luong ctia
mé hinh (BIC) dé chon mé hinh téi uu. Pay 1a phuong phap méi khic phuc
dugc van dé thira bién (bién khong c6 tic dong thuc té) trong mé hinh hdi quy
tuyén tinh da bién.

- Phuong phap hoc may: Nghién ciru sit dung cac mo hinh hoc may dé tinh toan
(du bao) WQI v6i 2 nhom chinh: thuat toan ting cuong, thuit toan cay quyét
dinh vi day la 2 thuat toan cho két qua tinh toan c6 do6 chinh xac cao, cac thuat
toan dé hiéu va dé trién khai.

5. Pham vi nghién ctru

Pham vi viing nghién ctru |4 toan bd BDCM, nam & phia Nam kénh Céi San va
hiru ngan song Hau, c6 téng dién tich ty nhién khoang 1.678.000 ha; bao gém thanh phé
Can Tho, cac tinh Hau Giang, Soc Trang, Bac Liéu, Ca Mau va phr:in phia Nam tinh
Kién Giang (g0m cac huyén Gidng Riéng, An Bién, An Minh, Vinh Thudn, Go Quao va
cac xa phia Nam cac huyén Chau Thanh, Tan Hi¢p). Tuy vay, do vung nghién ctu co
lién quan véi cac vung khac trén DPBSCL, do d6 mot s6 vin dé nghién ciru thi ving

nghién ctru dugc mé rong toan DPBSCL.



Pham vi v& thoi gian: thoi gian nghién ctru 12 qua khtr gan va chon nim 2016 1am
niam dién hinh vi ddy 13 ndm c6 diéu kién khi tuong va thay vin bét loi cho chat luong
nudc mit, 6 nhidm nude mit gia ting do ngudn nudc ngot tir thugng ngudn vé thap (thap
hon so v&i trung binh nhiéu nam khoang 30%) va xAm nhap man vao ving nghién ctru
gia tang.

Trong luan 4n nay khong nghién vé kha ning ty 1am sach ciia ngudn nuée trén

cac song, kénh trong vung nghién ctru; tic dong ciia nudc mua chay tran.
6. Doi twgng nghién ciru

Déi tugng nghién ciru ciia luan an 13 ngudn nude mit va ngudn nude thai ving
Ban dao Ca Mau bao gom:

- Ngudn nudc mit: ngudn nude ngot tir song Hau va nudc man tir bién Pong va
bién Tay;

- Céc ngudn nudc thai chinh gay 6 nhiém bao gém: sinh hoat, cong nghiép, nong
nghiép, nudi trong thuy san. Cac d6i tugng xa nudc thai c6 luu luong > 50
m3/ngay dém;

- Chét luong nudc mat ving BDCM.

7. Dong gop mdai cia luin an

(1) Lam rd cac loai ngudn xa thai (Iwong va chat) vao song kénh ving Ban dao
Ca Mau, danh gia lan truyén cic ngudn xa thai va thanh phan gy 6 nhiém chinh co
trong nudc thai sinh hoat, cong nghiép, nong nghiép va nudi trong thiy san;

(2) Lam 13 duge xu thé lan truyén cac ngudn nudc tir bién (Song Hau, bién Bién)
vao Ban ddo va su lan truyén cic ngudn nudc x4 thai trong ndi Ban déo, tir d6 danh gia
dugc xu thé, pham vi lan truyén, gdy anh huéng, 6 nhiém cta cac ngudn nude trong
vung Bén ddo;

(3) Xéc dinh dugc cac ving 6 nhiém dwa vao dic tinh thity luc (dong chay, huéng
nhan nudc, hudng tiéu thoat...) va chét luong nude tir d6 xac dinh duge cac van dé
chinh d6i v&i méi trudng nuwdc mit va dinh hudng giai phap cai thién méi truong ving

Ban dao.



8. Y nghia khoa hoc va thuec tién

a) Y nghia khoa hoc

Két qua nghién ciru ctia ludn an s& cung cip co so khoa hoc va cong cu dé phan
tich, danh gia dinh luong dugc muc do x4 thai (cua cac ngudn thai chinh), su lan truyén
ctia timg loai ngudn, nhém ngudn gy 6 nhidm nude mit trén cac séng, kénh dudi tac
dong cua cic ngudn & bién ving nghién ctru. Tir d6 danh gia duoc anh hudng cua ting
loai ngudn xa thai dén chét luong nudc mat trén cac song, kénh.

b) ¥ nghia thuc tién

Y nghia thyc tién cta luan 4n bao gom:

- Két qua nghién ctru cia ludn an 13 13 tai liéu tham khao dé canh bao 6 nhiém
nudc mit trén cac song kénh ving nghién ctru phuc vu cap nude sinh hoat,
néng nghiép va nudi trong thily san trong viing nghién ciru;

- Két qua cia luan an ciling 12 13 tai liéu tham khao cho cac co quan quan 1y tai
nguyén nudc, bao vé méi truong nudc trong viéc quy hoach phat trién tai
nguyén nudc mit, sir dung dat, san xuat theo hudng bén viig phuc vu phat

trién kinh té xa hdi cua vung nghién ctru va cac vung co6 di€u kién tuong tu.



CHUONG 1. NGHIEN CUU TONG QUAN TAC PONG CUA CAC NGUON
XA THAI PEN CHAT LUQNG NUGC MAT TREN THE GIOI VA VUNG
BAN PAO CA MAU

Trong chuong ndy s& danh gia tong quan cac van dé nghién ctru ¢6 lién quan dén
chat lwong nudc mit va cac loai ngudn xa thai trén thé gidi va ving Ban dao Ca Mau.
Dong thoi tong quan cac phuong phap va cong cu nghién ciru trong viéc danh gia sy lan
truyén cac ngudn nudc 6 nhiém (ngudn thai) trong hé théng song kénh, tir d6 néu duoc
nhitng van d& con ton tai, chi ra nhitng van dé cu thé ma luan an can tap trung nghién
clru giai quyét d6i voi ving BDCM.

1.1 TONG QUAN VE CHAT LUQNG NUOC MAT TREN THE GIOI VA
VUNG BAN PAO CA MAU

1.1.1 M@t sb qudc gia trén thé gisi

Tinh trang 6 nhiém ngudn nudc dang gia ting & nhidu noi trén Trai dat, nghiém
trong nhét 13 tai cac nude dang phat trién, viéc xa thai khong dugc xtr Iy hi€u qua vao
ngudn nude dan dén cac ngudn nude mit bi 6 nhiém nghiém trong [21], [37]. Hau hét
cac hoat dong ciia con nguoi, hoat dong san xuét... déu c6 kha ning gay 6 nhiém ra moi

truong, trong d6 ¢6 mdi treong nude [140], xem Hinh 1.1.

Hinh 1.1: So do cac nguon xd thai vao nguon nudc



Hién nay, nhiéu qudc gia trén thé gidi dang ddi mit voi hién twong 6 nhiém ngudn
nude nghiém trong, chi tiét dugc trinh bay dudi day.

Vao ndm 2007 ¢ Trung Quéc, lugng phan hoa hoc da dugc str dung nhiéu hon
mirc can thiét 40% va két qua 1a mdi nam, khoang 10 triéu tan x4 tryc tiép vao ngudn
nudc khong qua xur 1y. Phan héa hoc 1a nguyén nhan thir hai (sau chan nu6i) gay ra tinh
trang du thira phdt pho trong nude, dn dén su bung nd cua cac loai tao doc hai & rat
nhiéu song, ho. Két qua danh gia 140.000 km soéng ctia Trung Qudc cho thay, chat lugng
nudc cua 41,7% s sdng bi 6 nhiém [22, 132].

Céc nghién ciru tir nim 2017 cho thiy, tai An Do khoang 80% rac thai cia cac
thanh phd dugc xa xudng song. Theo cac chuyén gia vé moi truong, tong san pham qudc
noi ciia An Do s& bi giam 4% néu tinh cac tac hai do méi truong giy ra. Pién hinh la
song Hang, mot trong nhimg con séng bi 6 nhiém nghiém trong bi anh huong ning né
bdi nén cong nghiép hoa chat, chat thai cong nghiép va sinh hoat chua qua xir 1y. Nudc
s6ng Hang hién gid khong nhitng khong thé dung cho sinh hoat ma con khong thé dung
cho san xuat néng nghiép, nhat 1a vao mua kho [132].

Séng Citarum (Indonesia): Theo sb liéu ctia Ngan hang phat trién chau A (2011),
song Citarum cung cip 80% luong nudce sinh hoat cho 14 triéu dan thu d6 Jakarta, tudi
cho nhiing canh dong cung cip 5% san luong laa gao va 1a ngudén nudc cho hon 2.000
nha may - noi 1am ra 20% san lugng cong nghiép ciia dao qudc ndy. Tuy nhién, hién tai
n6 1a mot trong nhitng dong sdng 6 nhiém nghiém trong. Citarum nhu mot bi rac di
dong, noi chtra cac hoa chit doc hai do cac nha may xa ra, thudc BVTV trdi theo dong
nude tir cac canh dong va ca chat thai do con ngudi d6 xuéng. O nhiém nghiém trong
khién ca chét hang loat, ngudi dan sir dung nude ciing bi 1ay nhiém nhiéu loai bénh tat.

Tai Philipine: nam trong hé thong cac song gan ving ngoai 6 tinh Bulacan, song
Marilao dang bi 6 nhiém ning né véi rat nhiéu chat thai (2012). Day con la noi luu thong
hang hda cho cac khu vuc thudc da, tinh ché kim loai, duc chi. Chinh vi vy, ngudn nudce
clia song Marilao chira rat nhiéu hoa chat gay doc hai cho sirc khée con ngudi nhu dong,
thach tin. C4c chat 6 nhidm nay gay ra cac van dé vé stc khoé cho cu dan trong ving va
xa hon n6 con gy hai toi nganh danh bat hai san tai vinh Manila. Chinh quyén dia

phuong d3 c6 nhitng bién phap can thiép, nhung song Marilao van hang ngay tiép nhan



chét thai ctia cac ho dan ven song va cac chat thai tir khu ché xuét x4 truc tiép vao sdng
[132].
1.1.2 O Viét Nam va Vung Ban dio Ca Mau

O nudc ta, cung véi sy phat trién cia cac nganh kinh té 1a nhu cau sir dung nuée
ngdy cang ting dan dén viéc xa nudc thai vao ngudn nudc ting theo. Bén canh do, su
phat trién dan s6 va qua trinh d6 thi hoa ciing dang giy strc ép dén moi trudng cac luu
vuc song [6], [1]. Khu vuc bi 6 nhiém 1a cac ving trung va ha luu (dic biét 1a cac doan
chay qua khu vuc d6 thi, khu cong nghiép, lang nghé, nudi trong thay san), day ciing 1a
khu vire bi anh hudng do tac dong cua chat thai. Tai cac khu vuc bi 6 nhiém, hau hét 13
6 nhiém hitu co, vi sinh. Riéng tai khu vuc cira séng, nhat 1a ving DPBSCL, tinh trang
xam nhap min cé xu hudng ngiy cang bién dong phic tap, ca vé mirc do va pham vi
[6], [4].

Déi voi ving BDCM, song Hau 1a con song cip nude chinh cho ving, tuy nhién,
mdt sd doan song cua song Hau da ghi nhan hién tuong 6 nhiém cuc b chit hitu co, voi
muc d§ khac nhau do nudc thai tir cac khu cong nghiép va hoat dong khai thac cat, nudi
trong thuy san khong qua xir 1y, xa thang ra méi truong. Dién hinh nhu doan song Hau
qua khu vire Nhon My va Cai Con d3 c6 ddu hiéu 6 nhiém hitu co va vi sinh. Bén canh
d6, do duc cling & muc kha cao do cac séng & khu vuc ndy cé phu sa 16n [6], [92]. Dbi
v6i chit luong nude miat hé thdng kénh ndi vang BPCM, nude mit ving nghién ciru
cht yéu bi 6 nhiém hitu co, chat dinh dudng, vi sinh vét va ¢ xu hudng bi nhiém phén.
Ngoai ra, ham luong Tong chit ran lo limg (TSS) trong nudc ciing cao do mot luong
16n ph sa tir cc dot 1ii trong nam mang lai. Mirc d6 6 nhiém hitu co, chat dinh dudng
va vi sinh vat ngdy cang ting qua cic nim [67]. Dién bién chit lwong nudc cua hé thong
song kénh trong vung nghién ctru dugc trinh bay dudi day.

e Chit lwong nuée mit tinh Hau Giang

Chat luong nudc mit tai mot s6 sdng, kénh dia ban tinh da bi 6 nhidm hiru co va
6 nhi®m vi sinh. Nhiéu thong sb quan trac moi truong nudc mat tai cac khu vyc nay da
vuot tidu chudn cho phép nhu: DO, TSS, N-NO2', NH4*, BODs, COD va tong Coliforms

[47]. Tai mot s6 tuyén song chinh trén dia ban nhu khu vyc kénh xang Xa No, Cai Con,
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Lai Hiéu, séng Hau doan chay qua dia ban huyén Chau Thanh, mét s6 tuyén song thudc
huyén Long My ... chit luong nudc déu da bi 6 nhiém.

e Chit lwgng nuwéc méit thanh phé Can Tho

Chat luong nudc mat tai cac kénh rach trén dia ban thanh phé Can Tho d3 bi 6
nhiém hitu co va vi sinh [58]. Theo S& Tai nguyén Moéi trudng Can Tho, cac vi tri quan
tric nam 2020 trén 19 song, kénh, rach trén thi c6 14 song, kénh, rach c6 chi $b WQI
nam trong khoang tir 51 dén 75 (chi st dung cho muc dich tuéi tiéu hoidc twong duong);
chi ¢6 04/19 kénh, rach c6 chi s6 WQI nam trong khoang tir 76 dén 90 (sir dung cap
nudéc sinh hoat, nhung can xir 1y) d6 1a rach Céi Son - Hang Bang quéan Ninh Kiéu; rach
Cam quan Binh Thuy; rach Ba Lang quin Cai Ring va rach Bo Ot quan Thét Nét [4]
(Hinh 1.2).

‘ Chit lwong nuée
Rach Biin Xang - Ninh Kiéu mem—

- Rt tot
Rach Tham Twdng - Ninh Kiéu
Song Thét Nét - Co Do Tot
Rach Xeéo Xao - Thai Lai i
Rach Tra Nién - Phong Pién Trong binh
Rach Cay Me - O Mén i
Rach Cai Khé - Ninh Kiéu
Rach Sang Tring - Binh Thuy O nbibmentng

Kénh Thi Péi - Thai Lai
Song Cai Rang bé - Cai Rang
Kénh KH6 - CxPo
Kénh sau Bong, Bén Tong
Kénh Xang - Thai Lai
Kénh s 2, Cai San
Rach Cai Chom - O Mbdn
Rach Ba Lang - Cai Rt 5
Rach Bo Ot - Thot NOt s
Rach Cam - Binh T iy
1

O nhiém rét niing

Rach Cai Son Hang Bang

waQl

o Nguon: S¢ TN&MT Can Tho, 2020
Hinh 1.2: Chi so chat luong nuéc mat (WQI) cac vi tri quan trac thanh pho Can Tho

e Chit lwgng nwéc mit tinh Séc Tring
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Nudc mit thudc tinh Séc Tring ciing bi 6 nhiém hitu co va vi sinh, gia tri COD,
BOD:s tai hau hét cac diém quan tric déu vuot gigi han cho phép [81]. Theo S¢ Tai
nguyén Moi truong Soc Trang, cac vi tri quan trac nam 2020 tai 19 song, kénh dugc
quan tric chi c6 04/19 kénh, rach c6 chi s WQI ndm trong khoang tir 76 dén 90 (str
dung cip nuéc sinh hoat, nhung can xtr 1y). C6 10/19 song, kénh c6 chi sé6 WQI nim
trong khoang tir 25 dén 75. Trong d6 ¢ 2 vi tri nudc bi 6 nhiém ning (WQI =25), can
céc bién phap xir Iy 1a kénh Thanh Loi, kénh thi trdn Long Phti. O mét s vi tri nhu Séng
Dinh, kénh thi trAn Chau Thanh, kénh thi tran Lich Hoi Thuong, kénh thi xa Nga Nam,
kénh Thi tran Pht Loc, kénh thi xd Vinh Chau va kénh 30/4, gia tri WQI dao dong tur
26-50, nudce chi st dung cho giao thong thuy va cac muc dich twong duong khac [60],
[3], [59] (Hinh 1.3).

Chit lrgng nwic

Kénh TT. Long Phu o
g Rat 16t

Kénh Thanh Lei

Kénh TT. Chiu Thanh

Kénh thi tran Phii Ldc

Kénh thi xd Vinh Chéu
Song Pinh

Kénh 30/4

Kénh TT. Lich Hoi Thuong
Kénh thi x4 Nga Nam

Kénh TT. Huynh Hitu Nghia
Kénh Xang

Song Bén Ba (TT. Cu Lao Dung)
Song Nhu Gia

Song Saintard

Song Maspero

Kénh s6 1 (TT.Ké Sach)
Song Hau (Cai Con)

Song Hau (xd Nhon My)
Kénh cho C6Cod

Tét
Trung binh
Kém

O nhiém ning

O nhiém rit ning

o

25 50 75 100
wWal

Nguén: S6 TN&MT Séc Tring, 2020
Hinh 1.3: Chi so chat luong nuéc mat (WQI) cac vi tri quan trac tinh Séc Trang

e Chit lwong nuwéc mit tinh Bac Liéu
Nuédc mit tinh Bac Liéu ciing bi 6 nhiém hitu co va vi sinh, gia tri COD, BODs
tai hau hét cac diém quan trac déu vuot gidi han cho phép tur 1,2 — 10,1 lan. Theo S& Tai

nguyén Mai truong Bac Liéu, cdc vi tri quan tric nim 2020 tai 8 song, kénh duoc quan
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tric chi co 1/8 kénh, séng c6 chi sé WQI ndm trong khoang tir 76 dén 90 (st dung cip
nuéc sinh hoat, nhung can xir 1y). C6 6/8 séng, kénh ¢ chi s6 WQI nam trong khoang
tlr 25 dén 75. Trong d6 6 2 vi tri nudc bi 6 nhiém niang (WQI =25), can céc bién phap
xir Iy 1a céng Cai Cung (huyén Hoa Binh) va céng Dau Bang (TX xd Gia Rai). O mot
s6 vi tri nhu Cira Ganh Hao (huyén Pong Hai), Nga tu Chu Chi (huyén Phudc Long),
Cira Nha Mat (TP. Bac Liéu), Céng Hung Thanh (huyén Vinh Loi), Vinh Loc - Ba Dinh
(huyén Hong Dan) gia tri WQI nam trong khoang tir 49-70, nuéc chi str dung cho giao
thong thuy va cac muc dich twong duong khac [51, 48, 50, 79] (Hinh 1.4).

Cong Cai Cung (huyén Hoa Binh) NN
Cong Pau Bing (TX xd Gid Rai) N
Cita Ganh Hao (huyén Dong Hai)

Ngi tw Cha Chi (huyén Phude Long)

Cira Nha Mat (TP. Bac Liéu)

Céng Hung Thanh (huyén Vinh Loi)
Vinh Loc - Ba Dinh (huyén Hong Dén)
Ngi tw Ninh Quéi (huyén Hong Dan) I

0 25 50 75 100
waQl

Nguon: S TN&MT Bac Liéu (2019)
Hinh 1.4: Chi so chat lwong nudc mat (WQI) cac vi tri quan trac tinh Bac Liéu

e Chit lwgng nuwéc mét tinh Ca Mau

Nudc mit tinh Ca Mau ciing bi 6 nhiém hitu co va vi sinh, gia tri COD, BODS
tai hau hét cac diém quan trac déu vuot gisi han cho phép tir 1,4 — 11,5 lan. Theo S¢ Tai
nguyén Mo6i treong Ca Mau, cac vi tri quan tric nam 2020 tai 20 vi tri duoc quan tric
chi ¢6 1/20 vi tri (Ctra song Cira 16n) ¢6 chi s6 WQI nam trong khoang tir 76 dén 90. Co
10/20 vi tri c¢6 chi s6 WQI nam trong khoang tir 25 dén 50. Day ciing 1a nhiing vi tri
nude bi 6 nhiém ning, can cac bién phap xur Iy (WQI < 25) [55, 56, 53, 54].
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Panh gia chung vé dién bién chit lwong nwéc mit ving Ban dio Ca Mau:

Hién trang mdi trudong nude mit ving BPCM van dang dién bién kha phirc tap
(v6i nhiéu ngudn xa thai khong duoc xir 1y trude khi xa vao ngudn nude), dic biét 1a tai
cac d6 thi, trung tm va khu dan cu dong duc séng 2 bén song chat lwgng nude mit bi 6
nhiém chu yéu do nudc thai sinh hoat, mot s6 noi khac lai do hoat dong san Xuét cong

nghiép, nudi trong thiy san...[45, 46], [78].

Chua Ba (Tp Ca Mau)
Cong ty Qubc Viét

Cira Ganh Hao

TT. U Minh

Kénh 3 (Nam Cin)

Ngi 3 song Tat Nam Cin
Cong ty Pai Loi (Cai Nudc)
Khu NTTS

Ngid 3 Xéo RO

Cira séng Poc

X4a Tan An (Ngoc Hién)
Bén do tau Dat Miii

TT. Tran Vin Thai

Cang ca TT.Rach Goc
Ngi 3 Tan Tién (Dam Doi)
Cira Bay Hap

Ctra Bo Dé

Crira HO Gui

Cira song Rach Géc

Song Cira Lon

o

25 50 75 1
wal

8

Nguon: So TN&MT Ca Mau (2019)
Hinh 1.5: Chi so chat luwong nudc mat (WQI) cac vi tri quan trac tinh Ca Mau

Cac thong s6 nhu BODs, COD, téng Coliform, NH4*, NO2" cao hon QCVN nhiéu
lan, dic biét 1a trén cac tuyén song, kénh rach nhu: song Hau doan chay qua Can Tho
va Hau Giang, song C)ng Péc, song Ganh Hao; Kénh Quan 10 Phung Hi¢p, Ca Mau —
Bac Liéu, Xa No, Cai Con, Lai Hiéu, rach Tham Tudng (Quan Ninh Kiéu, Can Tho);
Céc song/kénh chinh chay qua TP S6c Trang nhu kénh 8 mét, kénh 16 mét, kénh 30/4,
song Co Co... Riéng gia tri TSS cao hon QCVN nhung day 13 ngudn phl sa c6 trong
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nude gop phan cung cap chat dinh dudng cho dét, 1am ting ning suat ctia ndng nghiép,

vbn 1a mot trong nhitng nganh dem lai lugng xuat khau 16n nhét cta ving nghién ciru.

D41 voi cac vung ngot hoa, do xa nguon cap cua song Hau, nhat 1a & cuoi cac hé¢

théng ngot hoa chét luong nude bi suy giam manh, thudng khong dat cac quy chuin

hién hanh. Hon nita, viéc ngin min lau ngdy (nhiéu thang) ciing lam cho chét lugng

nudc cac vung ngot hda khong duogce cai thién, cu thé la:

Hé théng ngot hda Long Phu - Tran Dé (Soc Trang): tir thang 2 trd di ¢ min
trén song Hau c6 nhiéu luc vuot qua 4 g/l, khong lay duoc nude tudi. Chinh
vi vay, dia phuong thuong han ché, khuyén cdo khong san xuat vu Hé Thu
som trén ving ndy, du chi can dam bao dugc ngudn nudce ngot thém 1 thang
nira;

Vung Hong Dan (phia Bac kénh Quan Lo - Phung Hiép) da dugc chuyén doi
tir sinh thai ngot sang ngot-lg ludn canh tir nhiéu nim qua, vdi moé hinh san
xuét tom-lGa luan canh, hiéu qua cao va bén viing. Tuy vy, van tdn tai mot
s6 van dé, trong d6 16n nhat 1a c6 nhitng nim d6 min thap (thudng 13 nim
nhiéu nudc, ndm mua nhiéu, mia mua tré), khong di nudi tdm & phia Bic
ciia huyén (khoang 10.000ha). Gap nhiing tinh hudng nay, hé thong cong
Quan Lo-Phung Hiép dugc van hanh gia ting ldy man (mo dé ép nudc min
vao sau hon), da giai quyét duoc mot phan kho khin; tuy vay thuong 1am min
gia ting & Soc Trang (huyén Nga Nam);

Ving Bic Ca Mau bao gdbm mét phan dién tich huyén Théi Binh, Tran Vin
Thoi va toan bo huyén U Minh, san xuét theo hé sinh thai ngot. Tuy nhién,
thue té san xuét trong ving dan xen nhiéu loai hinh canh tac khac nhau; tir
d6, cong tac diéu tiét nude gap nhiéu kho khan do hé théng thuy loi chua dugc
dong bg, cac hoat dong san xuat ndng nghiép va nudi trong thuy san phu thudce

hoan toan vao nudc mua.

1.2 TONG QUAN VE CAC LOAI NGUON XA THAI

1.2.1 Céc loai ngudn nwéc thai ving Ban dio Ca Mau

a) Cdc yéu to anh hwéng dén chdt lwong nwée mdt
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Hién nay, cac hoat dong phat trién KT-XH co ban bao gdm phat trién dén sb, do
thi hoa, tang truéng cic nganh kinh té nhu cong nghiép, ndng nghiép va lang nghé, y
té, du lich. Cac hoat dong nay lam phat sinh mot luong 16n nudce thai, chét thai, tao ra
&p luc dbi v6i moi trudong nude. Sy phat trién cla cac nganh kinh té, di cung dé 1a nhu
cau str dung nudc va xa thai ngdy cang ting, vira 1a dong luc phat trién KT-XH song
cling 14 nguyén nhan gay 6 nhiém moéi truong nudc mat trén cac hé thong song, kénh
clia nudc ta ndi chung va trong viing nghién ctru néi riéng, cu thé nhu sau:

- Phat trién dan s6 va qué trinh d6 thi hoa: Sy phat trién dan s6 va qua trinh d6
thi hoa tai cac d thi trong thoi gian qua di va dang gy strc ép dén st dung tai nguyén
nudc va moi trudng do nhu cau cap nude ting dan téi luong nude thai sinh hoat ciing
tang theo. Tuy nhién, hé thong ha tang k¥ thuat va ha tang xa hoi chua dong bo, qua tai,
phan 16n cac d6 thi déu thiéu hé théng thu gom nude thai riéng biét cling nhu cac tram
xur Iy nudc thai tap trung, luong nude thai sinh hoat van do tryc tiép ra moi truong gay
6 nhiém méi truong nude. Qua trinh do thi hda va cac hoat dong KT-XH da va dang tac
dong truc tiép dén chét luong moi trudong nudc mat, nhét 1a cac doan song, kénh chay
qua cac khu do6 thi, khu dan cu dong duc.

- Su phat trién ctia cac nganh kinh té va nhu cau sir dung nudc:

o Phat trién cong nghiép: phan 16n cac hoat dong cong nghiép tap trung & mot
s6 ving kinh té 1a nguyén nhan gy nén cac vin dé vé méi trudng ciing nhu
van dé quan 1y. Bén canh d6, sy phat trién ctia cic co s san xuat nam xen
ke tai cac khu vuc dan cu, cac lang nghé tai khu vuc nong thon... cling khién
cho cong tac quan 1y, kiém soat 6 nhiém gap nhiéu kho khan;

o Phét trién nong nghiép: nhu cau sir dung nude cho cac nganh kinh té cho thy
nhu cau sir dung cho ndng nghiép 1 16n nhat (chiém hon 70%), nhu cau nudc
tap trung cho mua kho cao hon mua mua (hon 60%) trong khi luong nudce
mua kho chi chiém khoang 30%.

Moi trudng nudce trén cac hé théng con chiu tdc dong manh béi dién bién, xu thé
ctia bién doi khi hau toan cdu. Mua kho c6 xu huéng dén sém con mua mua thi kéo dai
hodc mua tap trung voi cudong suit 16n, dan t&i han han va 1i lut, ngap man ngay mot

gia ting. Theo Vién Khoa hoc thuy loi mién Nam, tir nim 2010 dén nay, xAm nhip min
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thuong dén som tir 1 dén 1,5 thang va kéo dai hon so véi trude day. D6 min dau mua
kho kha nang 16n hon gitta mua, ngugc vdi quy ludt xam nhap man trude day. Vung
nghién ctru dang phai d6i dién voi tinh trang x4m nhip man va suy thoai ngudn nudc
ngay cang ting, va quy luat xdm nhap min cua ving nghién ctru da thay doi, nhat 1a 2
dot han méan lich str vao mua kh6é nam 2016 va 2020, céc tinh trong ving BPCM bi anh
huong nghiém trong nhat [77]. Nam 2016, hau hét cac tinh trong ving BDCM déu bj
anh hudng ctia xAm nhap min va phai cong bd tinh trang thién tai do han han va xam
nhap man, dic biét pham vi xAm nhap man tir bién Tay (trén séng Cai Lén) khoang 60-
65km [75]. Nam 2018, dién bién han, min khong khic nghiét nhu nhitng nim 2015,
2016 nhung tuong ddi phirc tap, méi dau mua kho nhung nong do man véi ranh min
4¢/1 xam nhap vao dét 1ién tr 15 dén 45km da xuat hién & nhiéu khu vuc ven bién cua
vung nghién ctru [24].

b) Cidc loai nguén nwéc thdi chinh anh hwong dén chat lwong nwde mdt viing
Ban dao Ca Mau

Qua phan tich & trén c6 thé thdy 6 nhiém méi trudng nude cta ving nghién ctru
xudt phat tir nhiéu nguyén nhan khac nhau (hoat dong ctia con ngudi va thién nhién),
mot phan do tiép nhan chét thai tir cac ngudn xa thai vao ngudn tiép nhan, mot phan do
su lan truyén chit 6 nhiém trong méi trudng nude. Poi véi ving BPCM, nguyén nhan
chinh gdy 6 nhiém mai truong nudc mat ving nghién ciru 1a do cac ngudn thai xa truc
tiép vao ngudn nudc mit (khong qua xir Iy hodc xir Iy khong dat chuan), bao gdm cac
ngudn nudc thai nhu sinh hoat, cong nghiép, néng nghiép, nudi trong thity san[6], chi
tiét duoc trinh bay dudi day:

Nudc thai sinh hoat

Ty 1& nudc thai sinh hoat trén tong lugng nude thai truc tiép x4 vao ngudn nudc
chiém khoang 30% [14]. Luong nudc thai trén mot don vi dién tich dat & khu vuc do thi
16n hon nhiéu so voi khu vire nong thon [6]. Ty 18 xir Iy nude thai sinh hoat con thap,
céc tinh trong ving Ban ddo Ca Mau chua c6 hé thdng xtr 1y nude thai tap trung (ty 18
nude thai sinh hoat duoc xir Iy méi khoang 10% trén téng s6 luong nudc thai do thi
[69]). Nudc thai sinh hoat chua qua xtr Iy van dang tiép tuc 1a ngudn thai 16n, giy 6

nhiem méi truong khu vuc d6 thi va cac vung lan can.
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Pdi v6i Khu dan cu: Hoat dong xa thai ¢ cac khu dan cu 1a lién tuc nhung vao
ban ngay va vio cac gio cao diém thi lwong xa thai nhiéu hon. Lugng phat thai & mdi
Khu dan cu tuy thudc vao mitc cung cip céac dich vu trong khu dan cu, quy mé khu dan
cu va dic diém sinh hoat trong khu dan cu. Cac khu dan cu cang 16n, cho cang dong
duac thi lugng phat thai cang cao. 100% cac khu dan cu x4 thai ty do va lién tuc, khong
han ché vé s6 luong phat thai va chua c6 kiém soat vé thanh phan chat thai [69], [71].

Nuéc thai cong nghiép

San xuat cong nghiép trong ving nghién ctru da phat trién nhanh trong nhiing
niam gan day (tr 7 — 10%/nim), co ciu nganh cong nghiép phd bién van 1a cong nghiép
ché bién nong nghiép va nudi trong thity san nén nudc thai ciing ting theo sy phat trién
cong nghiép. Luong nudc thai cong nghiép van chiém ty 1& 16n trong co cau nude thai

phét sinh [6], day 1a ngudn x4 thai tip trung 16n nhat so véi cac ngudn khac (Hinh 1.6).
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Hinh 1.6: Nguon xd thdi céng nghiép ciia viing BPCM (2016)
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Nudc thai cong nghiép chu yéu tai ving kinh té trong diém cua ving nghién ctru
(Can Tho, Bac Liéu, Ca Mau va Soc Tring). Cac hé thong xtr 1y nude thai tip trung &
cac KCN chi xir Iy duoc khoang 60% luong nudc thai. Bén canh d6 con rat nhiéu co so
san xuat kinh doanh ndm ngoai KCN, cum cong nghiép xa nudc thai khong qua xur Iy
hoic xur Iy khong dat tiéu chudn vao cac ngudn tiép nhan, mic di quy mo xa thai cia
cac co so thuong khong 16n nhung do sé lwong cac co s¢ nhiéu nén tong lwong nudce
thai chiém ty trong dang ké [6].

Theo khao ctru ciia NCS tir cac nguon s6 lidu, cho thay ¢ 49 ngudn, trong d6 c6
34 ngudn tir KCN va 15 ngudn tir cum cong nghiép, nam doc theo cac tuyén song 16n
ctia vung... (Hinh 1.6). Chii yéu hoat dong trong linh vuc ché bién thily san, thuc pham.
Thanh phﬁn chét thai chu yéu 14 chét hiru co, vi sinh vat, dau m& dong thuc vat,... Nguén
tiép nhan nudc thai ctia C4c co sé ndy 1a cac tuyén song (kénh) chinh trong ving nhu
Song Hau, Song Ganh Hao, Song Pdc, Kénh Bac Liéu — Ca Mau, Quan Lo - Phung
Hiép [54], [48], [59].

Déi voi cac Nha may duong (5 nha may): thanh phan chil yéu bao gdm chat thai
sinh hoat trong pham vi nha may va c6 thém thanh phan chat thai dic trung 13 b mia
min va ba bun, chit cin b, chat rin lo lung, chét hitu co, chit dinh dudng va vi sinh,
nudc lam lanh tao chan khong, nude lam ngudi thiét bi, nudc dap xi 10 hoi, nudc vé sinh
thiét bi va vé sinh nha xuéng. Theo cic S& TN&MT ciia ving BDCM, luu lwong nudce
thai cia 1 nha may udc tinh khoang 340 m3/ngay dém. Tuy nhién nha may hoat dong
theo mua vu, thong thuong bit dau tir thang 9 duong lich dén thang 3 nim sau (khoang
06 thang/vu) [69].

Nuwée thiai nong nghiép

Nguén nude thai ndng nghiép chu yéu tir hoat dong canh tac, trong trot va chin
nudi nén c6 chira chat bao vé thuc vat (BVTV), phan bon khé cao. Udc tinh mdi nim
c¢6 khoang 70 nghin kg va hon 40 nghin lit thuéc BVTV cing khoang 70 nghin kg vo
bao hoa chat khong dugc xir Iy xAm nhap vao mdi trudng, lam gia ting mirc d6 6 nhidém
nudc mit, nude ngdm. Nude thai chin nudi va nudce thai tir hoat dong nudi trong thiy
san ciing 12 ngudn gdy 6 nhiém ngudn nudc, tuy nhién, hién nay chua duoc quan 1y va

kiém soat hiéu qua [6], [46]. Theo Cuc trong trot, s6 1an sir dung thudc sau trir sdu trén
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1 vu lta trong ving nghién ctru 13 5 1an/vu (16n nhat ca nudc), do d6 du luong cia ching
nam trong nudc va dat s& rat 1on. Pay 13 mot trong nhirng nguyén nhan chinh giy nén
su suy giam chat luong nudc tai nhitng dia phuong c6 nganh kinh té nong nghiép phat
trién manh nhu & ving BDCM.

Canh tac ndng nghiép céc tinh trong ving nghién ciru gdm c6 cac loai hinh: lda,
ciy cong nghiép ngin ngdy (mia, dau, bap,...), cdy cong nghiép lau nim, cdy in qua va
cdy mau. Trong d6 trong laa 1a hoat dong st dung nhiéu nudc nhit va giy nhiéu anh
huong dén moi trudong nhat do dién tich canh tac 16n, viéc trao d6i nudc trong qua trinh
sinh truéng cta cdy, qua trinh lam déat dé gieo cay, viéc sir dung phan bon va thude bao
vé thuc vat chay tran trén nudc mat, nén kha nang anh huong dén moi truong nudc mat
nhiéu nhat 13 tir trong lta [69].

Nudc hoi quy do san xuat ndong nghiép c6 chira hoa chit BVTV hay thudéc BVTV
1a thanh phan doc hai cho méi trudng va sitc khoe con ngudi. Theo Cuc BVTV (B
Nong nghiép va Phat trién Nong thon, 2020) d6i v6i ving nghién ciru, suit st dung phan
bon vo co dang duoc sir dung cao hon 35,3% so véi trung binh toan qudc, trong khi
luong phan hiru co st dung chi bang 27,3%. Ca biét, c6 tinh c6 suét sir dung phan bon
v6 co gip gan 4 lan trung binh toan qudc. Suit sir dung str dung thuéc BVTV héa hoc
tai khu vuc nay ciing dang cao hon mtc trung binh ca nudc 71,9%, co tinh gap xap xi 3
lan, trong d6 suét str dung phan NPK 13 chu yéu. Trong sé 50-70% luong NPK dugc
bon vao dat nhung chua dugc cay trong st dung, mot phan luu lai trong dat, mot phan
bi rira troi do mua, theo cac cong trinh thuy loi ra cac kénh, song gy 6 nhiém ngudn
nudc mat [6].

Déi voi ngudn nude thai do nudi trong thuy san: d6i véi ving nghién ciru, NTTS
(nudi tdm va thiy san nudce ngot), trong d6 nudi tom 1a chinh (phan bd chu yéu cac khu
ven bién cta tinh Séc Trang, Bac Liéu, Ca Mau va Kién Giang), da gay ra nhiéu tac hai
cho méi trudng nudce tir viée x4 thai nude ao nudi tom va bun day co chira nhidu chat
gy 6 nhiém va mam bénh ra moi trudng. Hau hét cic ving nudi van chua co hé thong
cap thoat nudc riéng, viéc dau tu co s ha ting con qua thip so v6i nhu cau, chua quan
tam nhiéu dén viéc xtr 1y chat thai trong qué trinh san xuét va sau thu hoach. Do thiéu

hé théng thuy loi cAp va thoat nude riéng biét, nudce cap cho khu nudi va nude thai ciing
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luu chuyén 14n 16n trén cung mot kénh dan. Pay 1a nhiing diéu kién thuén lgi cho viéc
lan truyén tap khuan, vi sinh va dich bénh kho kiém soat, phat tan 6 nhiém nuéc thai,
bun thai, thudc va cac hoa chat NTTS khac trong khu vure. Hau hét hé théng kénh muong
déu dugc xay dung dé phuc vu cho canh tac lua va giao thong thuy. Cac ving NTTS
duogc hinh thanh va phat trién sau, do d6 tai mot sé ving gip kho khan trong viéc cp va
thoat nudc cho nudi trong thuy san.

Céc khu vuc c6 ché d6 triéu 1a nhat triu thi x4 thai bang hinh thirc bom cudng
budc va trong trong diéu kién tom phat trién binh thudng mét vu nudi (4 — 5 thang) c6
thé xa thai 5 - 10 ky. Cac khu vuc c6 ché d6 triéu 1a ban nhat triéu thi phan 16n dién tich
x4 thai bang hinh thirc chdy tran ty nhién qua cong thoat nudc va hoat dong xa thai co
thé 1a mdi ngay hay theo chu ky con nudc. Riéng cac khu vuc chiu anh hudng tir tuyén
kénh Quan L6 Phung Hiép va cac khu vuc chiu anh hudng ban nhét triéu nhung & xa
tuyén song 16n thi van phai xa thai bang bom cudng buc [43], [46], [61, 62], [76].

Déi v6i chin nudi, phuong thirc chin nudi ciia ving nghién ctru ¢4 quy mo nhd,
phén tan tai nong hd. Ving BDCM c0 24 trang trai chan nudi, con lai chan nuéi nho 1é
trong néng hd véi quy mé tir 1-20 con (heo) va 3-50 con (gia cam) thi phan bd rai rac
khap ving. Xu hudéng chin nudi trong ving khong c6 khuynh huéng ting vé sb lugng
[69].

1.2.2 Tac ddong ciia ngudn thai dén chét lwong nwéc mit ving Ban dao Ca Mau

Anh huwéng dén ngudn nuéce cip cho sinh hoat

Tai khu vire nghién ctru phan 16n ngudi dan nong thon van khai thac va str dung
tryc tiép nudc song/kénh hodc cac thuy vuc xung quanh phuc vu cho sinh hoat nhat 1a
tai cac khu vuc ngot hoa cua cac tinh trong ban ddo nhu Quan Lo Phung Hi¢p, Long
Phu Tiép Nhat (Séc Tring), Bac QL1A (Bac Liéu)... Ngudn nudc mit bi 6 nhiém chinh
la mot trong nhitng yéu t6 gia ting bénh tat cia ngudi dan tai cac tinh thudc ving
BDCM. Cic tram cip nudc khong dam bao xur 1y triét dé duoc cac chit 6 nhiém trong
nudc (vi dy, cac tap chat hiru co hoa tan trong nudc, cac hop chét hiru co tir thuéc BVTV,
mot sb kim loai ning...) s& khién cho chit luong nude dau ra ciia cac nha may cip nudc
khong dam bao, nhiéu nguy co anh hudng téi strc khoe ctia ngudi dan [13]. Pién hinh

la 6 nhiém moi trudng ¢ dong song Cai Nudc Puc ¢ TX Long My (Hau Giang) vao
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5/2019, do Nha may thuéc Cong ty TNHH mia duong, con Long My Phat (Nha may
duong, con Long M§ Phat) xa thai. Sy ¢6 6 nhiém méi truong nghiém trong nay con
lam cho hé théng cung cip nuéc sach ctia TX Long My phai ngung hoat dong.

Anh huwéng dén san xuit néng nghiép

O nhiém moi trudng nude cling gay nhiing thiét hai kinh té khong nho trong hoat
dong san xuit néng nghiép va khai thac, nudi trong thuy san (ving BDCM phat trién
manh vé nudi tréng thuy san) [17], [30], [75], van dé 6 nhiém nuéc mat da, dang va s&
anh huong rat nhiéu dén sy phat trién kinh té ctia toan ving. Tai nhiéu dia phuwong, da
xay ra tinh trang t6m bi chét hang loat do 6 nhiém méi truong nudc nghiém trong. Tinh
hinh bénh va thiét hai tdm st trong nim 2018 tai mot s6 dia phuong nudi tom trong diém
ctia ving BDCM (nhu tai tinh Ca Mau, Bac Liéu, Kién Giang, Soc Trang) vdi tong dién
tich tom su bi bénh va thiét hai la gén 12.410ha (cao hon gén 26% so véi cung ky ndm
2017); trong d6, Kién Giang c6 dién tich tom st bi bénh va thiét hai nhiéu nhat v6i hon
7.172ha [85], [89]. Phan dién tich tom bi thiét hai do méi truong voi hon 7.087ha va
con lai 1a phan 16n dién tich thiét hai chua x4c dinh rd nguyén nhan gay bénh, v6i hon
3.031ha. Béi v6i hoat dong nudi ca Tra be tap trung tai Thét Nét, O Mén, thanh phé
Can Tho x4y ra tinh trang ca bé chét hang loat, san luong giam st do 6 nhiém moi
truong nude mat. Picu ndy gay thiét hai 16n vé kinh té do ton that chi phi dau tu ban dau
va ca chi phi dé phuc hdi xir Iy méi trudng nude tha nudi [86, 87], [25].

Ngoai ra, cling d3 phat sinh mau thuin, xung d6t vé str dung ngudn nudc, phd
bién nhét 13 giira cac muc dich str dung trong khai thac ciing mot ngudn tai nguyén nuéc
mit. Chang han, xung dot giita ngu nghiép va nong nghiép, giita ngu nghiép va lam
nghi¢p khi mdt trong hai bén khai thac qua mirc; xung dot gitrta hoat dong nong nghi¢p
va hoat dong cong nghiép, xung dot trong viéc sir dung ngudn tai nguyén va BVMT nhu
truong hop co s& san xuét gip sy cd 1am 6 nhidm nudc anh hudng dén san xuit nong
nghiép, nudi trong thity san va gy 6 nhiém mai truong trén dia ban. Trong d6, xung dot
giita d6i twong gay 6 nhiém moi trudng va ngudi dan chiu tic dong boi 6 nhiém ciing
1a dang xung d6t dién hinh hién nay & nhiéu dia phuong. Nhu tai S6c Tring, ngudi dan
phan anh vé viéc Cong ty TNHH ché bién thyc phdm banh pia, lap xuong Tan Hué Vién

trong qua trinh hoat dong san xuat xa nudc thai ra moi truong gay 6 nhiém ngudén nudc
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lam anh huéng dén doi sdng sinh hoat cta cac hd dan sdng xung quanh khu vuc 4p
Phung Hiép, xa An Hi¢p, huyén Chau Thanh va khom 2, phuong 7, TP S6c Trang. Nam
2014, khu cong nghiép An Nghiép xa nudc 6 nhiém tir nha may xur Iy nudc thai ra moi
treong hang trim ho dan & 2 4p Phung Hiép va An Trach xi An Hiép huyén Chau Thanh
(Soc Trang) [32], [68].

Nhu vy, trong ving nghién ctru ngudn thai gy 6 nhiém di anh huéng dang ké
dén chat lugng nude mit, 1am anh hudng dén ngudn nude cp cho sinh hoat va san xuat
ndéng nghiép (giam ning suat ciy trong). Bén canh d6 van dé vé xung dot trong str dung
ngudn nudc ciing da dién ra va dic biét 1a di co sy cd moi trudng xay ra trong ving
nghién curu.

13 TONG QUAN VE CAC NGHIEN CUU LIEN QUAN PEN NGUON XA
THAI VA CHAT LUQNG NUGC MAT VUNG BAN PAO CA MAU

Hién nay, khoa hoc nghién ctru lién quan dén ngudn xa thai va chét luong nudc
trén thé gidi va trong nudc, nhat 1a vé thuy luc va chat luong nude, cac nghién ctru lién
quan dén ngudn thai va tac dong cua cac loai ngudn xa thai dén chit luong nude mat
trong cac thuy vuc, hé song kénh phat trién rat manh mé, tir thuc nghiém dén mo hinh
mo phong, da giai quyét kha tot bai toan ché do nude trong cac hé ngudn nude, phuc vu
hiéu qua cho quéan 1y ngudn nude [128], [99]. Duéi day 1a mot sé nét chinh vé van dé
nay.

131 T(f)ng quan cac nghién ciru lién quan dén tac dong ciia cac loai ngudn xa thai
dén chat lwgng nwéc mat
1.3.1.1 CA&c nghién ciru lién quan trén Thé gidi

Céc nghién ctru lién quan dén tic dong cua cac loai ngudn xa thai dén chit luong
nudc mit da duoc nghién ctru ¢ nhiéu nudc trén thé gidi. Mot s6 nghién ciru tich hop
ngudn thai diém va phén tan dé danh gia va ap dung phuong phap danh gia rui ro cho
mot luu vuc song cod chién luoc tiép can chi phi tdi thiéu. Theo do6 nguén nudc tiép nhan
¢6 thé duoc coi nhu 1a tuong tu nhu mot hé théng xur Iy nudce thai. Sau khi ty lam sach,
c4c hé sinh thai phuc hoi sau d6 duoc danh gia bang phuong phap danh gia rii ro truyén
théng. Bén canh d6 con dénh gia dugc anh huong cia chit dinh dudng dén bién nhim

hd tro cho viéc quan 1y cta cac chat dinh dudng nito (N) va phét pho (P) ¢ luu vire séng.
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Hon nira, cac nghién ctru cling xac dinh dugc tam quan trong cua chét diép luc va thuc
vét phu du dén qua trinh dong hoc cta cac thanh phan chat luong nude & mot cira séng
ven bién.

Viéc xa nudc thai ciia ngudn 6 nhiém diém d3 giy ra mot sb thach thirc cho cac
nha quan ly luu vuc song [108]. Nudce thai sinh hoat tir cac hoat dong cua con nguoi
trong cac khu din cu déng dic da anh hudng dén chét lwong nude mit boi vi 6 nhiém
do nuéc thai sinh hoat cht yéu 1a chét hitu 1am gidam luong 0xy trong cac hé sinh thai
dudi nudce do tac dong cia cac qua trinh phan huy sinh hoa [97], [95], [137], [125], anh
huong cua viée xa nude thai do thi khong duoc xtr Iy dd din dén cac hién tuong pha
dudng va anh huong xau dén chirc ning dich vu sinh thai ctia hé sinh thai ven bién [135].
O cac nude dang phat trién, mot trong nhitng thach thie 16n 1a quan 1y nude thai cong
nghiép, ngudn nudc thai cong nghiép 1a mot trong nhitng nguyén nhan chinh dan dén su
suy thoai cuia cac ngudn nudc tiép nhan [124], [139], [96], [112], giy 6 nhiém nghiém
trong nhat 1a nudc thai tir san xuat len va dét tong hop [105]. Bén canh d6, nudc thai
noéng nghiép ciing phd bién & cac khu vuc ndng thon, tao ra ap luc rat 1on dbi véi chit
lrong nude mat [136].

Viéc tai str dung nudc thai cho muc dich tudi tidu c6 thé gop phan dang ké vao
viéc giam 6 nhiém ngudn nudc, sir dung t6i da nude va phuc hoi ham luong dinh dudng
cta dat [114], [98]. Tuy nhién mot sé nghién ctru ciing chi ra rang viée st dung mot
phan nudc thai di qua xir Iy va chua qua xir Iy dé tudi tiéu co loi trong nong nghiép
nhung c6 thé giy ra nhitng rui ro vé strc khoe con ngudi [103], [106], [100]. Nguy co
cao hon & tré em va nhitng nguoi bi suy giam mién dich [94].

Viéc du bao dai han nham canh béo kip thoi 6 nhiém cho cac ving nghién ciru
cling da duoc thyc hién. Trong d6 da ding mo hinh toan dé xac dinh ngudn gay 6 nhiém
va dinh luong dugc tai luong cac ngudn phan tan (mic du thuc té rat kho dé xac dinh
ngudn va luong chat thai, dic biét 13 ngudn phan tan). Sy tham gia cia ciia cic chat 6
nhiém riéng 1¢ trong luwong chat thai 6 nhiém ciing duoc udc tinh toan cho viéc quan ly
moi trurong thich hop ctia mot luu vue song [134, 133].

C6 thé thay, cac nghién ciru di phan tich chat lugng méi trudng nudc theo khong

gian va thoi gian, dong thoi khing dinh dwoc nhimg tac dong xau dén moéi truong do
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hoat dong nudi trong thuy san (nhu nuéi tom) gay nén thong qua viée 1y giai nguyén

nhan céc tac dong xau dén mai1 truong, hé sinh thai.

1.3.1.2 Nghién ciru cho ving Bdn ddo Ca Mau

Dbi voi ving Ban dao Ca Mau, trong thoi gian vira qua, mot s6 T chire va Vién
nghién ctru trén thé gidi da nghién ctru cac van dé ndi com cua ving nghién ciru nhu
ché d6 thuy van, thuy luc, xdm nhap man, chét luong nudc phuc vu san xuét nong nhiép
va nudi trong thity san cua Uy hoi séng Mé Cong [120-123], [130], [118]. M6t s nghién
ctru dién hinh vé co ché trao d6i nudc, tinh toan lan truyén ngudn ngudn thai trén song,
kénh nhu danh gia dat va nudc ¢ cac ving ven bién Gng phé véi mau thuin giita san
xuat nong nghiép va nudi trong thuy san Chu Thai Hoanh [107]; Ung dung mé hinh
thuy luc, xam nhap man dé du bao tac dong ctia xam nhap man vung ven bién cua Vién
nghién ctru Nude Qudc té [109]; Str dung mo hinh thay lwc va GIS nham quan 1y chat
luong nude, mau thuan giira ndng nghiép va NTTS vung PBSCL (Viét Nam) ctia Chu
Thai Hoanh [110]. Phan tich danh gia tac dong cta 6 nhiém dén nudi tom ving DPBSCL
cua Timothy [117].

Viéc quan 1y ngudn nudc, giam thiéu 6 nhiém trong ving nghién ctru ciing da
dugc Vién khoa hoc Thuy lgi Mién Nam nghién ctru dé xuit [67], ddng thoi dé xuat cac
phuong an quy hoach va quan 1y hé théng thity loi lgi nham khai thac bén viing ving
Ban dao Ca Mau [66]. Pic biét, da dé xuét cac giai phap giam thiéu su lan truyén 6
nhiém theo dong chay phuc vu nudi trong thiy san ving Ban dao Ca Mau [69] va da dé
xuét duoc cac khu vue uvu tién phat trién thuy san, khu vuc nén str dung nhu moét vung
dém dé cai thién mdi trudng sinh thai c6 lién quan dén nudi trong thily san ciia Vién
Nghién ciru Nudi trong Thay san 2 [2].

Céc nghién ctru ciing di xac dinh dugce nguyén nhan chinh gay 6 nhiém ngudn
nude mit 1a do hoat dong xa thai ctia con ngudi, voi cac ngudn xa thai chinh vao ngudn
tiép nhan bao gdm: sinh hoat, cong nghiép, NTTS va ndng nghiép. Viéc cai thién moi
truong nudc trong ving nghién ciru rat phirc tap. Cac yéu t6 tac dong chu yéu bao gdm
cac hoat dong tur thuong luu, ha luu, va dac biét viéc phat trién noi tai cua vung nghién

ctru lam cho méi trudong nudc ngay cang 6 nhiém. Do vay, ngoai viéc ap dung cac bién
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phép giam thiéu hién nay, can phai c6 nhitng quy chuan chit ch& hon dé giam thiéu tai
ngudn, dic biét, tai nhitng khu vire bi 6 nhiém nang [91].

Viéc danh gia dugc sy anh huong cia chua phén dén chéat luong nude mit da
duoc tac gia Ngd Pang Phong (Truong dai hoc Melbourne) tng dung mo6 hinh mé phong
d6 chua trong kénh do dét chua cho ving BDCM. Trong d6, tac gia dung Mo hinh
VRSAP dé m6 phong céc kich ban lan truyén chua phén két hop véi dic tinh dong trung
vung anh huong tridu va dé xuat mot sb bién phap giam thiéu 6 nhiém do phén cho ving
BDCM (tap trung cho tinh Bac Liéu). Vién nghién ctru vé laa qudc té (Philippines) ciing
d3 str dung mo hinh VRSAP mé phong két hop min va nhu cau sir dung dit trong ving
DBSCL [104]. M6 hinh dd mo phong su phan b min vé khong gian va thoi gian dbi
v6i ving nghién ctru, dong thoi xac dinh duge kha ning van hanh cac cdng ngin min
(thuoc vung BDCM, doc theo kénh Ca Mau — Bac Liéu) vao mua khd cho ving nu6i
tom ciing nhu anh huong dén ving trong laa.

Viéc danh gia chit luong nudc mit cira séng, ven bién ving BDCM ciing da
dugc thyc hién. Két qua mo phong cac thong sd chat luong nude (DO, NH4*, va BODs)
tai cac cira song ving BDCM ctia Poan Quang Tri [131] cho thiy néng do cac thong sb
d3 vuot Quy chuan k¥ thuat qudc gia vé chat luong nudc mit va nude ven bién va gidi
han A1 (dung cho nudce sinh hoat). Trong Bao céo danh gia tac dong méi truong ctia Dy
an Hé thong thuy loi Cai Lén - Cai Bé (giai doan 1), Vién K§ Thuét Bién di danh gia,
du béao cac tac dong trong giai doan van hanh ciia thé thong (vao mua kho va miia mua)
dura vao két qua tinh toan chat luong nuée (bang Mikel 1-Ecolab) cia Nguyén Tét Dic,
tap trung cho cac d6i twong bi tic dong truc tiép boi viéc van hanh dong/mé cong (chat
lwong nudc mit, xdm nhap man, chua phén,...). Két qua mo phong chit luong nude (cac
thong sé6 BODs, DO, N, P) ddi véi cac truong hop hanh cho thay dién bién chét luong
moi trudng nudc khi co cdng Cai Lon — Cai Bé gan nhu khong 1am thay ddi 16n so voi
hién trang; mot s chi tiéu moi trudng thay doi nho, khong anh hudng 16n dén chit luong
ngudn nude. Tuy nhién, c6 mot vai vi tri tai cac khu dan cu phia bén ngoai cbng, khu
d6 thi bi tac dong cia cac ngudn x4 thai nén c6 mot sb chi tiéu ting [82].

Két qua nghién ctru nay 1a co s& nham gitp cac nha quan 1y 1ap ké hoach t6t hon

cho cac khu nu6i trong va bao ton thiy san & cac ctra song ven bién trong tuong lai.
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1.3.2 Téng quan vé céng cu nghién ciru

C6 mot sb loai cong cu nghién ciru chit luong nude trong hé théng séng kénh

nhu khao ctru thuc té, thi nghiém, phan tich théng ké, mo hinh todn,... Trong do, lién

quan nhiéu nhit dén dé tai luan an 1a mo hinh toan (mé hinh toan thuy luc, chit luong

nude). Dudi day xin trinh bay mot sO van dé vé ndi dung nay.

1.3.2.1 Mgt sé md hinh phé bién trén thé gii

Trén thé giéi, mo hinh toan thity luc, chat luong nuéc di duge nghién ciru va Gng

dung thuc té tir rit sdm, va lién tuc duoc phat trién cho dén ngay nay. Mot s6 mo hinh

dugc sir dung rong rii trong thoi gian gan day dugc trinh bay trong Bang 1.1 [116].

Bang 1.1: Mt s6 mé hinh todn thity liee, chdt lwong nwée phé bién trén thé gidi

M6 hinh  JAQUATOX | QUALZ2E WASP CEQUALRIV| MIKE 11| SWAT [SIMCAT
1
Loaimé | 1-D 1-D 1,2,3-D 1-D 1-D 1-D 1-D
hinh
Nguon Séng, ho, ho| Séng Séng, ho, ho | Séng Séng, ho Séng, ho, | Sbng
tiép nhan | chira chtra, cira song chira ho chira
Cic tiép | Phuong Phuong Phuong trinh | Phuong trinh | Phuong Phuong Phan g
cin trinh sai trinh phan | phan Gng tai | lién tuc, dong| phap sai trinh cdn | trong bé
phan bac 4 | ung tai khuéch tan lyc va van phan an dé | bang khdi | khuay
va 5, Runge-| khuéch tan chuyén giai phuong| luong lién tuc
Kutta trinh Saint - nbi tiép
Venant
Kha niang | DO, CBOD,| DO, BOD, | DO, CBOD, | DO, BOD, Nhiét do, DO, BOD, | DO,
ciia mo NHs;, NO;, | NH;, NOs, | NH3, NO,, NH;, NO, DO, BOD, | NH; NO,, | CBOD,
hinh OP, POy, NO,, OP, NO,, OP, PO,,| NO,, OP, NH;, NO;, | NO,, OP, | NH; PO,
Nhi€t do va | PO,, Nhiét | Nhiét do, bun | PO,, Nhiét bun cat, PO,, Nhiét
bun cat do, cat, Kim loai, | d9, Kim loai, | Coliformval d5, Bun
Coliform va| chat doc vi khuin Vikhuan | c4t, chét
Vi khuan doc va kim
loai
Pic tinh | Tao, thuc T4ao, thuc Téo, thuc vat | Khdng Thuc vét Tuwong tac | Khéng
chét vat troi ndi, vat troi ndi, | troi ndi, Sinh troi noi, gilra nudc
lwgng Sinh vat Sinh vt vat bam vao Sinh vat mat va
nwée dic | badm vao gia| bam vao gia| gia thé dudi bam vao gid nudc ngim
biét thé dudi thé dudi nude, Sinh vt thé dudi
nudc, Sinh | nude, Sinh | phu du, Thube nude, Sinh
vat phu du, | vat phudu, | trir sdu vat phu du,
Téo day va | Tao day Téo day
Ca
Ung dung| Gi6i han Gidi han Trong yéu Trong yéu Trong yéu | Hai hoa Gidi han
trong dao trong dao trong dao tao/ | trong dao tao/| trong dao trong dao | trong dao
tao/ linh vuc| tao/ linh vyc| linh vuc cong | phan phéi han| tao/ Chi phi| tao/ linh tao/ linh
cbng cbng ché 16n vuc cdng | vuc cong

Nguon: Panh gid mot sé mé hinh chdt lwong nuée hién cé [116]
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Mo hinh chét luong nudce 13 mét trong nhitng cong cu quan 1y chit lvong ngudn
nude cé nhiéu uu diém, mang lai hiéu qua tét. Trong nhitng nam gan day duoc (mg dung
rat rong rai trong cac linh vuc: du bdo 6 nhiém, danh gia xu thé bién doi chét lugng
nuée, khai thac sir dung hop 1y ngudn nude va 1am co sé khoa hoc cho viée bao vé tong

hop ngudn nude [20], [101], [102], [113], [115], [119], [126], [127], [129], [138].

Trong cac mo hinh trén, mé hinh MIKE11 dang duoc st dung phd bién tai Viét
Nam, do ¢6 cac vu diém nhu sau:

- La phan mém c6 kha ning giai quyét cac bai toan dong chay, truyén chat da
dung, vé1 do phtic tap cua so dd tinh khong han ché va kha nang mo phong cong trinh
t6t. Trong d6, nhiéu loai coéng trinh da dugc mod phong, khong chi ¢ cau triic ma con ca
su van hanh theo nhiéu kiéu khac nhau. Ché d6 van hanh cling duoc dé cap cho nhiéu
tinh huéng thuc té, nhiéu kiéu cong trinh;

- Phan mém con hd tro bo cong cu phan tich két qua kha da dang, rat tién ich cho
nguoi su dung;

- V61 moi truong than thi€n voi nguoi st dung, linh hoat, Mikel1 cung cép mot
moi truong thiét ké hiru hidu vé ki thuat cong trinh, tai nguyén nude, quan Iy cht lugng
nudc va cac ng dung quy hoach;

- M6 hinh Mikel1 cho két qua tinh toan c6 do tin cdy tot, phu hop véi thuc té.
Mo hinh ciing duoc tng dung nhiéu trong viée giai quyét cac van dé& vé ngudn nude
thudc cac dé tai du an nghién ctru cép Nha nudc, cép Bo, cép tinh va cac du 4n san xut,
quy hoach ctia nganh ciing nhu nhiéu du an hop tac quéc té chang han [23], [27], [29],
[64-71], [73], [87], [91], [92, 93]. Tuy nhién, Mikel1 con cé nhuoc diém: doi khi, viéc
mo phong chit lugng nude con gap khuéeh tan sé khi trong so do tinh c6 sé Courant
16n, phai giam budc thoi gian tinh toan, din dén viéc tinh todn mat nhiéu thoi gian, dic
biét 1a nhitng hé thong 16n va phiic tap.
1.3.2.2 Mgt s6 mod hinh phé bién trong nuwéc

Mo hinh toan thay Iyc, chat luong nuéc ciing di duge cac nha khoa hoc Viét
Nam phat trién lién tuc tir nhidu chuc nam trudc day. Mot s6 mo hinh pho bién hién nay

bao gom:
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- M6 hinh DELTA ctia Nguyén Tt Dic: 1a mé hinh thay lyc, chét luong nudc 1
chiéu da dung, c6 thé tinh dugc nhiéu yéu té thay lyc va chat luong nude (min, DO,
BODs, N, P,...), c6 kha ning két ndi véi mé hinh 2 chiéu ven bién. Pay 1a mé hinh c6
tinh 6n dinh cao va tdc do tinh toan rat nhanh;

- M6 hinh KOD-WQPS ctia Nguyén An Nién: (1) KOD-WQPS 1a mo hinh thay
luc, chét luong nude 1 chiéu, c6 thé tinh duoc thuy luc va cac yéu td chat luong nudc
nhu min, pht sa; KOD-2D chiéu c6 thé tinh cho bai toan 2 chiéu ngang;

- M6 hinh VRSAP ciia Nguyén Nhu Khué: 1a mo hinh thity lyc va min; M6 hinh
VRSAP c¢6 thé dugc ap dung cho hé thdng song tu nhién/kénh din két hop véi cac 6
rudng hai bén bo. M6 hinh VRSAP trén thuc té d3 duge st dung tinh todn xam nhép
min cho dong bang song Ciru Long va mot s6 hé théng song khac ¢ Viét Nam;

- M6 hinh HYDROGIS cua Nguyén Htru Nhén: 1a mo6 hinh thuy lyc, mén 1 chiéu;

- M0 hinh F28 cta Lé Song Giang: 1a mé hinh thuy luc 1D, c¢6 thé tinh thiy luc,

Cac md hinh trén déu c6 nhiéu ung dung thuc té & Viét Nam. Trude khi bd mé
hinh MIKE du nhdp vao Viét Nam thi cdc mo6 hinh trén 1a cong cu tinh toan thuy luc,
chat luong nude cha dao trong nudc.

Nham b6 sung thém phuong phap luan va cong cu tinh toan chét luong nudc, tir
cudi thap nién 90 cua thé ky trude, Nguyén An Nién dd dé xuat hudng nghién ciru ngudn
nudc trong cac hé thong séng kénh theo cac thanh phan cia né, goi 1a “Bai toan dinh
xuat xtr khéi nudc tac dong” [31], sau d6 da dugc nghién ciru sau trong lun an tién si
ctia Tang Dtrc Thang [63]. Sau 2002, Nguyén An Nién va Tang Puc Thing clng cac
cong sy tiép tuc nghién ctru va phat trién thanh “Ly thuyét lan truyén cac thanh phan
ngudn nudc” hodc “Ly thuyét lan truyén cac ngudn nude thanh phan”, goi ngan 1 “Ly
thuyét lan truyén cac ngudn nudc” va mot so tai liéu ciing goi tat 1a “Ly thuyét thanh
phan ngudn nude” [27, 29], [32], [8], [33-36]. Dé dé theo ddi, luan 4n nay st dung thut
ngit “Ly thuyét lan truyén cac thanh phan nguén nuéc”. Ly thuyét nay ra doi bo sung
thém cong cu nghién ctru vé ngudn nude trong cac hé théng song kénh, nhat 1a noi co

nhiéu ngudn nude tac dong.
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Ly thuyét ndy 13 mot tiép can méi danh gia ngudn nude dua vao su lan truyén
clia cac ngudn nude thanh phan (con goi 1a cac ngudn nude c6 ngudn gde khac nhau),
dugce xem 13 cong cu ¢ nhiéu vu diém va giai quyét duoc kha nhiéu van dé ma & cac
phuong phép truyén thdng chua dé cip va con han ché. N6 con cho phép giai quyét
khong chi van dé lan truyén ngudén nudc ma con giai quyét chi tiét vai trd cia cac ngudn
nuée trong hé thdng, chi tiét vé 1y thuyét nay dugc trinh bay ¢ muc 2.2.5.2.

Vé tmg dung, Ly thuyét lan truyén cac thanh phan ngudn nudc di duoc tng dung
kha phong phu, chi tiét dugc trinh bay dudi day.

Ly thuyét lan truyén cac thanh phan ngudn nude di duoc img dung cung véi viée
str dung mo hinh toan thich hop dé danh gia va quan 1y chét lugng nude cac diém ngudn
cap nudc sinh hoat trén séng Sai Gon thudc hé thong song Pong Nai (Huynh Chirc, luan
an tién s¥) [7]. Nghién ctru nay da xac dinh rd cac nhom ngudn x4 thai anh huéng chinh
dén chat lugng nudc tai cac diém ngudn cap nudc trén song Sai Gon va song Pong Nai,
tir d6 dua ra cac giai phap pht hop quan 1y cac ngudn xa thai dé bao vé ngudn cip nudc
trén sbng.

Viéc ing dung Ly thuyét lan truyén cac ngudn nudc ciing di duoc thuc hién trong
Luan 4n tién sT “Xam nhap man va moi trudng nudc trong cong trinh thay loi ven bién
Pong bang song Ctru Long (M6t nghién ctru dién hinh vé Hé thong thuy loi Ba Lai)”
cua Hoang Quang Huy tai Pai hoc nong nghiép Tokyo (2011). Trong nghién ciru nay,
cac ngudn nude thanh phan trong hé thong (ngudn nude tudi, ngudn nudce thai dan cu,
ngudn nudc min,...) di dugce tinh toan theo 1y thuyét lan truyén cac ngudn nudc; tir 46
xéac dinh dugc pham vi va mirc d tac dong cta timg ngudn va dé xuat cac giai phap
quan 1y ngudn nude trong hé thong, giam thiéu 6 nhiém [111].

Tuong ty, Nguyén Dinh Vuong (luan 4n tién sy [93]) ciing da sir dung 1y thuyét
lan truyén cdc ngudn nudc dé nghién ctru dong thai cic ngudn nudc thanh phan trong
hé théng kénh muong ving ven bién, tip trung vao hé thdng nudi trong thuy san, trong
d6 cac ngudn chinh dugce xem xét bao gdbm: nudc ban xa ra tir cic rudng nudi (thau rira
hé théng), nuéc mang mam bénh thiy san, nude man ldy tir bién cho cac rudng nudi,. ..

Tur viéc khdo ctru nay da chi ra dugc cac giai phap quan ly, ki€ém soat cac ngudn nudc
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trong cac hé thong nudi thiy san dé han ché nhiing tac déng bt loi trong cac hé théng
nay.

Cung v6i cac nghién ciru néu trén, 1y thuyét lan truyén cac ngudn nudc ciing da
dugc tng dung trong nhiéu dé tai nghién ctru, cac du an san xuat. Cac Dé tai do Vién
Khoa hoc Thity loi Mién Nam thuc hién nhu Dé tai cap Nha nude vé BDCM, Dé tai cip
Nha nuéce vé dién bién ngudn nudc ven bién, Dé tai cip b du bao lan truyén 6 nhiém, ...
d3 tung dung 1y thuyét lan truyén cac thanh phan ngudn nude nham khao ctru kha ning
lan truyén, phan bd ciia cac ngudn nude co ban thudng truc trong Ban dao [67, 69].
Truong dai hoc Thuy g1 cling da du bao dién bién mot sb yéu t6 moi truong nudc chinh
nhat ¢ luu vuc séong Vam Co [21] nhu xAm nhap min va kha ning cAp nude trong mua
kiét; Lan truyén nudc chua dau mua mua; Lan truyén cic nguén 6 nhiém nude thai; Xu
thé chuyén dich cac hé sinh thai chinh. Viéc mo phong lan truyén médn va 6 nhiém tai
cac vung NTTS cua huyén An Minh, An Bién (tinh Kién Giang) cling da xac dinh dugc
murc d6 lan truyén 6 nhidm va pham vi chju anh hudéng, nhim danh gia kha ning tiéu
nudce 6 nhiém trén ving san xuat tom — lGa cta hé thong cong trinh thuy loi [24]

Quy hoach Thuy loi phuc vu NTTS va phat trién nong nghiép bén viing ving ven
bién PBSCL ciing d3 tng dung Ly thuyét lan truyén cac ngudn nudc méd phong cho 3
khu nuo6i thuy san tap trung l1a: khu nuéi gitra kénh Cai Cung va Chua Phéat (Bac Liéu);
Khu vyc nuéi Nam Ca Mau (tinh Ca Mau) va khu nudi tap trung thugc Ta gidc Long
Xuyén (tinh Kién Giang) nham danh gia kha ning ddy 6 nhiém khi xay ra dich bénh va
lan truyén 6 nhiém do nuéc thai nong nghiép, nudc thai sinh hoat dén ngudn nude khu
vuc nudi. Két qua cho thay cac ving NTTS nam sau trong ving nén kha ning day 6
nhiém ra khoi ving nuéi mét rat nhiéu thoi gian, didu ndy s& anh huéng dén moi truong
nudc trong ving nudi thiy san (Vién Quy hoach Thity loi mién Nam, [87]).

Trong lap quy trinh van hanh hé théng thay loi thudc tiéu vung I1, 111, V (tinh Ca
Mau); An Bién — An Minh (tinh Kién Giang), Ly thuyét lan truyén cac ngudn nudc ciing
d3 dugc tng dung dé danh gia dién bién lan truyén man, cac ngudn 6 nhiém theo céc
phuong an van hanh cong trinh thuy loi cta cac dia phuong trong vung du 4n nhim xac

dinh muc do va pham vi anh huong (theo khong gian va thoi gian) do 6 nhiém cua céac
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tiéu ving dé dua ra phuong an van hanh hop 1y (ngdn min va kiém soat 6 nhiém) (Vién
Khoa hoc Thuy loi Mién Nam [83], [84]).

C6 thé thay, mo hinh Mikel1 cho két qua tinh toan c6 do tin cay tdt, phii hop voi
ving nghién ctru trong viéc danh gia tac dong cua cac loai ngudn x4 thai dén chét lugng

nudc vung Ban ddo Ca Mau.
1.4 XAC PINH VA GIOI HAN VAN PE NGHIEN CUU CUA LUAN AN

Qua phan tich tong quan c6 thé thiy cac nghién ctru trén Ban dao Ca Mau con
nhirng han ché sau:

- Nudc thai tir cac hoat dong ctia con ngudi di anh hudng dén chit lugng nude
mit boi vi 6 nhiém do nudc thai 1am giam luong 6xy trong cac hé sinh thai dudi nudc;

- Déi véi vung nghién ctru, viéc du bao chét lugng nudc mat cling da dugc thuc
hién v&i mot s6 ndi dung, va cling con nhiéu vin dé chua dugc 1am rd, nhét 14 trén pham
vi tong thé toan ban dao. Trong d6 da dung mo hinh todn dé mé phong cac ngudn gay 6
nhiém nham canh béo kip thoi 6 nhiém cho cac dia phuong;

- Céc nghién ciru ciing da dé xuat duogc cac giai phap giam thiéu sy lan truyén 6
nhiém va dé xuat dugc cac khu vuc phat trién néng nghiép, cong nghiép va thity san.

Tuy nhién, viéc ing dung cac b moé hinh dé mo phong, tinh todn con nhiéu han
ché do s6 liéu chua ddy du va chua dong bo. Cac nghién ctru chua nghién ctu day du
vé tac dong cua timg ngudn thai dén chit luvong nudc, nhat 13 nghién ctru cho 1 ving ¢6
hé thong song, kénh day dic va c¢6 ché do thuy luc phic tap nhu ving BDCM. Hon nita,
viéc tng dung mé hinh thay luc va chit lugng nude tinh toan vé chit lugng nudc ddi
v6i ving nghién ctru con nhiéu ton tai, cu thé nhu sau:

- Chura danh gi& duoc tong thé cac loai ngudn xa thai va chat luong nude mit cua
BBCM;

- Vi¢c danh gia tac dong cua cac loai ngu@)n x4 thai dén chat lugng nudc mat
vung BDCM va cac diéu kién bién dén ché do chat lugng nudc trong ban dao van con
nhiéu han ché;

- Dinh huéng cac giai phap k¥ thuat kiém soat ngudn nudc thai trong ving nghién

ctru chua duoc day du.
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Tt nhitng ton tai ciia cac nghién ctru hién nay nhu da phan tich ¢ trén, c6 thé xac

dinh cac van d¢ nghién ctru chinh cua luan an nhu sau:

1)

)

©)

Pénh gia cac ngudn xa thai 6 nhiém vao hé théng song/kénh ving Ban dao
Ca Mau (dinh luong cac loai ngudn cho hién tai va xu thé twrong lai). Pong
thoi, danh gia dugc tac dong cua timg loai ngudn xa thai dén chét lugng nudce
viung Ban dao Ca Mau.

Nghién ctru ché d6 chat luong nudc dudi tic dong cua cac ngudn xa thai noi
ban dao va cac diéu kién bién, trong d6 sy lan truyén, phan bé mot s6 nguon
nuéc quan trong dugc chli ¥ cho ving BDCM nham xéc dinh duoc lan truyén
va pham vi tic dong (huéng, pham vi, ty 1& ngudén nudc 6 nhiém theo thoi
gian) cac nguodn xa thai va co ché gay 6 nhiém cua ting loai ngudén, nhom
ngudn gy 6 nhiém.

Pua ra dinh huéng cac giai phap k¥ thuat kiém soat ngudn nude thai (dua

vao pham vi tac dong cua nguodn x4 thai).
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CHUONG 2. POI TUQNG VA CO SO LY THUYET CAC PHUONG PHAP
NGHIEN CUU

2.1 POI TUQNG VA PHAM VI NGHIEN CUU

2.1.1 Doi twong nghién ciru

Dbi tuong nghién ctru 1a ngudn nude mit va ngudn nude thai ving Ban dao Ca
Mau. Nguén nudc mat (nguén nudc ngot tur song Hau va nudc mua, do mua kho lugng
mua khong déang nén co thé bé qua ngudn nudce nay) va nude min tir bién Pong va bién
Tay; Cac ngudn nudc thai chinh gy 6 nhiém bao gdm ngudn nude thai sinh hoat, cong
nghiép, néng nghiép, nudi trong thuy san. Luan an tap trung nghién ctru cac dbi tuong
xa nudc thai ¢6 luu luong > 50 m3/ngay dém vi day 1a ty 16 phd bién vé6i 1 viing nghién

ctru 1a lién tinh (Theo Thong tu 37/2017/TT-BTNMT).
2.1.2 Pham vi nghién ciru

2.1.2.1 Pham vi khong gian

Pham vi viing nghién ctru 1 toan b BPCM (Hinh 2.4), nam ¢ phia Nam kénh
C4i San va hitu ngan song Hau, c6 téng dién tich ty nhién khoang 1.678.000 ha (chiém
khoang 43% dién tich PBSCL). Ban dao bao gom thanh phé Can Tho, cac tinh Hau
Giang, Séc Tring, Bac Liéu, Ca Mau va phan phia Nam tinh Kién Giang (gdm céc huyén
Gidng Riéng, An Bién, An Minh, Vinh Thu4n, GO Quao va cac xa phia Nam céc huyén
Chau Thanh, Tan Hiép). Dan s6 toan ving nim 2016 khoang 6.853.174 nguoi, mat do
dan s6 13 408 ngudi/km? (Vién Khoa hoc Thity lgi Mién Nam [69]).

Ban dao Ca Mau 1a mot vang dat thap, triing ¢ gifta, cao do pho bién tir 0,2 + Im.
Ban dao c6 hé théng kénh rach 16n bé dan xen, day ddc. Cac song 16n ¢6 tac dong manh
mé trén dién rong trong Ban d4o bao gém séng Hau, My Thanh, Ganh Hao, Ong Déc,
Bay Hap, Cai Lon, Cai Bé (B Tai nguyén va Moi truong [74]).

Ngoai cac song chinh (va cadc nhanh quan trong cua nd), trong Ban ddo con co
nhiéu kénh truc quan trong. Ven song Hau c6 hang chuc kénh l6n, c6 bé rong 30 + 100m,
phd bién siu 3 - 6m, dién hinh 1a cac kénh Cai Sin, Thot Nét, cac kénh KHI1, KHS,
KH6, KH7, KH8, KH9, O Mén - song Can Tho, Can Tho - Xa No, Cai Con, Rach Vop,

bai Ngai, Quan Lo-Phung Hi¢p, Lai Hiéu... Cac kénh nay vua lam nhi¢m vu cép ngot
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cho Ban ddo, vira [am nhiém vu ti€u trong Ban ddo ra song Hau va cac hudng khac.

Chuing dong thoi cling 13 nhitng truc giao thong thity quan trong (Hinh 2.1).

2.1.2.2 Pham vithoi gian

Thoi gian nghién ctru tir qua khir gin dén hién tai va chon niam 2016 12 ndm dién
hinh vi ddy 14 nam c6 diéu kién khi twong va thuy vin bat loi cho chét luong nudc mat,
6 nhiém nudc mat gia ting do ngudn nudce ngot tir thuong ngudn vé thp (thip hon so
v6i trung binh nhiéu nam khoang 30%) va xdm nhap man vao ving nghién ciru gia ting

(chiéu dai xdAm nhap man 1 g/l 1a 65km).
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22 CO SO LY THUYET CUA CAC PHUONG PHAP NGHIEN CUU PUQC
SU DUNG TRONG LUAN AN

2.2.1 Phwong phap do dac hién truwdng, iy miu phan tich

a) Muc dich

Viéc ldy mau nudc mat dé danh gia duoc xu thé chung bién ddi chat lugng nude
[61], [69], dong thoi duge dung 1am s6 liéu hiéu chinh, kiém dinh mé hinh toan (Nghién
ctru sinh tham gia trong giai doan nay [66], [67], [69], [71]). Ngoai ra, d& phuc vu xay
dung m6 hinh va dénh gia chét lvong nude ludn an con tham khao ngudn sb liéu quan
trac tir cac dia phuong trong ving nghién ciru [47], [50], [53, 54, 57-60].

b) Vi tri va sé lwong mdu quan trdac

Céc vi tri dugc quan trac c6 tinh dién hinh, dai dién cho vung nghién ctru theo
cac tiéu chi nhu sau:

- Cac vi tri quan tric nude mat: dam bao phan bd theo céc truc kénh chinh cta
BbCM;

- Céc vi tri quan tric nude thai: c¢6 thé quan tric duoc tic dong ctia mot s6 ngudn
xa thai chinh trong ving nghién ctru.

Cac vi tri léy mau phan tich chat luong nurde mat tai cac song, kénh chinh trong
viing BDCM [67]. Céc vi tri quan trac dugc dinh vi bang may GPS sau d6 duoc chuyén
vé luu trit va s6 hoa trén ban dd dugc thé hién trén Hinh 2.2,

S6 luong mau quan trac 1a 233 mau, duoc phan b6 rai rac theo doc céc tuyén
song, kénh va céc dia phuong trong ving nghién ciru. Trong dé, tinh Bac Liéu 52 mau;
Ca Mau 48 mau; Can Tho 31 mau; Hau Giang 29 mau; Kién Giang 31 mau va Séc Tring
48 mau.

) Dé sdu ldy mdu

- Theo Tiéu chuan Qudc gia TCVN 6663-6:2018, d6 sau ldy miu nudc mit chon
vi tri gitra dong, léy mau & d6 sau cach mat nude 0,2m.

d) Théng sé quan trdc

Céc thong sb quan trac bao gdm 3 nhém chinh:

- Nhom I : Thong sb pH, TSS;
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- Nhom IV (nhém thong sb hitu co va dinh dudng): Bao gdm céc thong s6 DO,
BODs, COD, NHg4, POgq;

- Nhém V (nhém théng s vi sinh): thong s6 Coliform.
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S s s s i oo :
o ) Nguon: Pé tai [69]
Hinh 2.2: Vi tri lay mau phdn tich chat lwong nudc mat vung BDCM
e) Thoi gian ldy mdu
Mau nuée duoc 1y vao mua khdé nim 2016 (thang 4) va mia mua nim 2016
(thang 10).

f) Tiéu chudn danh gia chdt lwong nudc
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Quy chuin ky thuit qudc gia vé chit luong nudc mit QCVN 08-
MT:2015/BTNMT d3 duoc st dung chinh dé phan tich danh gia.

9) Phirong phdp ldy mau va quan trdc

Phuong phap phan tich cac thong sb quan tric dugc tong hop trong Bang 2.1.

Bang 2.1: Phwong phdp phan tich cdc théng sé quan tric

;o S6 hiéu, tiéu o
1T Chi tiéu chuén Phwong phap phdn tich
_ Po truc tiép bang may pH tai hién truong;
1 | pH TCVN 6492:1999 Khoang do 0-14, d6 chinh xac +0,01.
Po truyc tiép bang may do DO tai hién
2 | DO \
truong
, | ot rin 1o Tovn szs 2000 X S R e T B i b
limg (TSS) | (1ISO 11923:1997) | 9@ cal foC sol thuy y
105°C
COD APHA-5220 C/D | Sir dung phuong phap so mau d6i voi hai
4 khoang néng d6 <50mg/l va >50mg/l,
chat oxi hoa str dung 1a K>Cr.0Os.
5 | BODs T.CVN 6001- Str dung phuong phép cay va pha loang.
1:2008
APHA 4500D- Dung phuong phap trac phd hap thy phan
5 Amoni NH3 tor voi thudce thir Phenol Nitroprusside va
(NHa) Natri — Hypoclorite (The Indophenol
Method).
TCVN 6178:1996 | Dung phuong phap trac phd hap thu phan
" tir voi thude thir 13 Sulfanilamide va N-(1-
7 | Nitrit (NO2) naphthyl) - ethylenediamine
dihydrochloride.
APHA 4500E- Dung phuong phap so mau voi hon hop
g Phosphat PO4 thuoc thir gdom: H2SO4, (NH4)2M0Os4, acid
(PO4) ascorbic, Antimony potassium tartrate
(phuong phap xanh Molipdate).
Vi sinh | TCVN 6187- St dung phuong phap nhiéu éng (s6 co
9 | (tong 2:1996 X4ac suat cao nhat).
Coliform)

Ap dung theo bo tiéu chuan TCVN 6663 (ISO 6667) Chat luong nudc — Lay mau.

Duéi day 1a cac Tiéu chuan ma luan 4n 4p dung:
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- TCVN 6663-1:2011: Huéng dan thiét ké chuong trinh 1y miu va ky thuat 1iy

mau;

- TCVN 6663-3: 2008: Hudng dan bao quan va xir Iy mau;
- TCVN 6663-6: 2008: Huéng dan 1dy mau & song va sudi;

- TCVN 5999:1995: Chét lugng nudc - Ly mau. Huéng dan ldy mau nude thai;
- TCVN 6663-3:2008 (1SO 5667-3:2003) - Huéng dan bao quan va van chuyén

mau.

2.2.2 Phwong phap danh gia nguon xa thai

2.2.2.1 Phwong phdp tinh toan luu lwong nwéc thdi

bé danh gid nudce thai cia toan vung doi vaoi tung ngudn cu thé (nhu da xac dinh

trong Muc 1.2.1), luan 4n sé& tinh toan luong nudc thai cta cac ngudn nude thai chinh:

sinh hoat, cong nghiép, ndng nghiép va nudi trong thuy san... voi cac dic diém duogc

trinh bay trong Bang 2.2.

Bang 2.2: Bdng téng hop cdc loai nguén thdi va nguon goc phdt sinh ciia cdc nguon
nuoc thai chinh trong vung BDCM

TT | Nouon thai Nguon goc phét sinh Pic diém

1 | Nguoén Nudc thai ra tir cac hoat dong | Nudc thai sinh hoat c6 ngudn gdc rat
nudc  thai | sinh hoat ciia con ngudi nhu 4n | da dang. Cac ngudn ndy thuong chaa
sinh hoat uéng, tdm giat, v& sinh ca nhiéu chit doc hai, céac virus, vi khuin

nhan... hon cac loai nudc thai khac.

2 | Ngudn Nudc thai cong nghiép 1a nudc | Nudc thai cong nghié€p thuong chira
nudc  thai | thai phat sinh tir qua trinh cong | cac loai hoa chat doc hai va kho xur 1y
cong nghé cua co so san xuét, dich | hon so v&i nudc thai sinh hoat.
nghiép vu cong nghiép, tir nha may xur

ly nuée thai tip trung co dau
nbi nudc thai cia co s cong
nghiép.

3 | Nu6c thai | Phétsinh cha yéu tir hoat trong | Nudc thai trong trot thudng cé chua
ndng trot va chin nuéi. chat BVTV, phan bén kha cao.
nghi¢p Nudce thai chan nuoéi: ham luong cac
(trdng  trot chat hitu co, chat dinh dudng cao.
va chan Ngoai ra trong nudc thai chan nuoi co
nuoi) chtra ham luong 16n cac vi khuan gay

bénh dich.

4 | Nudc thai | Do hoat dong nuoi tom va thiy | Nudc thai NTTS thuong chira cac vi

nuodi trong
thiy san

san nudc ngot, trong d6 nuodi
tom la chinh.

khuan gy bénh, thudc va cac hoa chat
NTTS.
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Viéc tinh toan luu lwong nude thai cho ting ngudn x4 thai cho twong lai (2030)
dugc dua theo quy hoach phat trién tong thé kinh té - xa hoi dén nam 2030 cia céc tinh
trong vung nghién ctru.

2.2.2.1.1 Tinh todn lwgng nudoc thdi sinh hoat

Nudc thai sinh hoat ctia viing BPCM phat sinh do hoat dong xa thai cta cac ho
gia dinh, khu dan cu, truong hoc,... Lugng nudc thai sinh hoat dugc tinh toan dé dua
vao mé hinh 13 lugng nude xa thai vao hé thong song kénh. Theo nghién ctru ciia Vién
Khoa hoc thuy loi Mién Nam [69], luu lugng xa thai vao hé thong song kénh duoc wéc

tinh theo cong thirc:

qsn = kik,m.D (2.1)
Trong do:
o sh : luu lugng x4 thai vao kénh muong (m3/ngay-dém)
o ki: hé sb xa thai tinh theo luong nudce sinh hoat
o kz: hé sb xa thai ciia ving vao kénh muong
o m: Tiéu chuan cap nudc sinh hoat.
o D: dan s6 cta vung (nguoi).
Trong d6, dan cu bién dong theo thoi gian, c¢6 thé tinh theo cong thuc:
D =Dy(1+1r) (2.2)
voi:
= r: tylé gia ting dan so (tinh theo nam)
= t: s§nim
= Do: dan sd dau thoi diém tinh toan (2016).

Bang 2.3: Cdc hé sé si dung trong cong thire (2.1) va (2.2)

Hé sb k1 k2 m (I/ngay/ngudi) r
Thanh thi No6ng thon
Gia tri 1,0 1 150 100 0,015
Ghi chu:

- Tiéu chudn cap nudc sinh hoat cho thanh thi: Theo TCXDVN 33:2006 vé cdp ndc —
mang luoi duwong ong va cong trinh tiéu chuan thiet ke (Bo Xay dung).
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- Tiéu chudn cdp nudc sinh hoat cho nong thon: Tiéu c{zucfn quoc gia TCVN 12286:2018
vé Cong trinh cap nuwoc sinh hoat nong thon ddp ngam - Yéu cau thiet ke, thi cong va
nghiém thu.

Trong luan an, lugng nudce thai sinh hoat dugc tinh toan theo cong thace 2.1, dua
trén sb lwong dan cu (2016 va du bao dan sb nim 2030) va dinh murc sir dung nudc sinh
hoat hi¢n hanh. Trong do, h¢ s6 xa thai tinh theo luong nudc sinh hoat dugc léy theo
Nghi dinh s6 154/2016/ND-CP cta Chinh phu (ki = 1). Luu luong nude duoc phan bd
theo tirng tuyén kénh trong ving BDCM.

2.2.2.1.2 Tinh todn lwgng nwdc thdi cong nghiép

Ving nghién ciru c6 nhidu nganh cong nghiép dang duge mo rong quy mo san
xuét va pham vi phan b6 1am gia ting lwong nudc thai. Theo TCXDVN 33:2006 vé cip
nuédc —mang ludi dudng dng va cong trinh tidu chuan thiét ké (Bo Xay dung), tiéu chuan
dung nudc cho nhu cau san xuat cong nghiép dugc xac dinh trén co so nhiing tai lidu
thiét ké da c6 hodc so sanh voi cac diéu kién twong tu. Khi khong c6 s6 liéu cu thé, luu
lugng nudce thai cong nghi¢p trung binh nhu sau:

- Dbivéi cong nghiép san Xuét ruou bia, sita, dd hop, ché bién thuc phém, giéy,

dét: 45 m3/ha/ngay;

- Dbi v6i nganh cong nghiép khac: 22 m3/ha/ngay.

Lu4n 4n cin c& vao sb liéu diéu tra vé cac ngudn thai cong nghiép cta Vién khoa
hoc Thuy lgi Mién Nam [66-71], Vién Quy hoach Thuy loi Mién Nam [87]. Péi véi cac
ngudn thai cong nghiép khong co s6 lidu diéu tra, luu luong nude thai cong nghiép duoc
tinh dya vao dién tich dé tinh toan (Theo TCXDVN 33:2006).
2.2.2.1.3 Tinh todn lwong nwéc thdi trong trot

Luong nude thai trong trot 1a lwong nudc chay ra tir cac khu ruéng do viée thdo
nude thira hay ro ri tu nhién (luong nuéc hdi quy). Theo Vién khoa hoc Thiy lgi Mién
Nam [69] lugng x4 thai trong trot dugc tinh theo lugng nudc cap cho ndng nghiép, duogc
tinh theo cong thuc:

qnn = KnnNCNy, (2.3)
Trong do:
Qnn : luru lwong xa thai trong trot (m¥/ngay-dém);
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knn : hé s6 xa thai trong trot (hé s6 hoi quy trong trot). Theo mot s6 nghién ciru
trén Thé gidi va Viét Nam hé s6 hoi quy duoc 1dy khoang 15%:;

NCNmn : nhu cdu nudc cap cho trong trot (m¥/ngay-dém).

Luong nude cip cho trong trot tinh bang nhu cau sir dung nudc (Luan an ké thira
két qua tinh todn nhu cau nude cua Vién Khoa hoc Thuy loi Mién Nam [67]). Luong
nude thai trong trot ctia ving BPCM dugc tinh toan theo phan vung thity loi (tir khu

thuy loi 16 dén khu thity loi 66) nhu trong Hinh 2.3.
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Hinh 2.3: Phdn viing thity loi visng BPCM (tir khu thiyy loi 16 dén khu thiy loi 66)
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2.2.2.1.4 Tinh todn lwgng nwdoc thdi chan nuoi

Lugng nudc thai chan nuoi duge udce tinh trén sb lugng gia suc, gia cam va hé sd
phat sinh nudce thai. Do trong ving nghién ctru chua c6 quy dinh vé tinh toan chi thi moi
treong nén ludn 4n da tham khao Quyét dinh 88/QD-UBND ngay 13 thang 01 nim 2014
ctia Uy ban nhan dan tinh Binh Duong huéng dan thu thap, tinh toan chi thi méi truong
giai doan 2013 — 2020 dé tinh toan luong nude thai chin nudi.

2.2.2.1.5 Tinh todn lwong nwoc thdi thily sin

Luong nudc thai do nuéi trong thity san 14 lugng nude chay ra tir cac ao nudi do
viéc thao nudc hay 10 ri ty nhién. Theo Vién Khoa hoc Thuy loi Mién Nam [43], lugng

xa thai thuy san dugc tinh theo lwong nude cap cho thuy san, duoc tinh theo cong thirc:

Gis = kWi (2.4)
Trong do:
o Qs luu lugng xa thai nudi trong thity san (m3/ngay-dém);

o kis: hé sb xa thuy san nghiép (hé sb hoi quy thiy san). Theo QCVN 02-
19:2014/BNNPTNT hé so kis = 10%Wan;

o Wi : lugng nude cap cho nudi trong thiy san (m3/ngay-dém). Nhu cau
nudc cho NTTS duoc tinh theo cdng thirc sau:

Wis = Wan + Waz + Wit (2.5)
Trong do:

o Wan: Tong lugng nudce trong ao nudi cho mot vu va dugc tinh theo
cong thirc Wan = SanHan (San: Dién tich ao nudi; Han la chiéu séu
muc nudc trong ao nudi);

o  Woa: Luong nudce trong ao zéo (ao wong), va dugc tinh theo cong
thirc Waz = SazHaz (Saz: Dién tich ao wong; Ha, 1a chiéu sdu muc
nudc trong ao uwong);

o Wiy Tong luong nuéc do tham va béc hoi. Luong nudc tham
binh quan khoang 2mm/ngay; Lugong nudc boc hoi tinh binh quan
tinh cho mua khd khoang 0,5cm/ngay.

2.2.2.2 Phwong phdp xdc dinh néng dé nwéc thdi

Déi v6i viing nghién ctru, cac thong sé ddc trung ctia nude thai la cac chi tiéu 1y
hoc, héa hoc, sinh hoc, vi sinh, ddu m&, kim loai ning. .. Thuc té cho thiy, viéc x4c dinh
ndng d6 nudc thai con nhiéu han ché do sb liéu khong day du, thiéu ddng bo, tin xut

do dac khong nhiéu. Do vay, trong luan an chu yéu tinh toan cac thong sb dic trung la
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DO, BODs, NH4* (d3 duoc xac dinh trong Muc 3.2.2). C6 2 phuong phap xac dinh nong
do nudc thai nhu sau:

- Dya vao cac két qua phan tich chat lugng nudc thai cta cac dy an diéu tra cia
cac dia phuong trong ving nghién ctru [47, 51, 48-50, 55, 56, 53, 54, 57, 58], [52];

- Dya vao cac Quy chuén k¥ thuat Qudc gia vé nudc thai:

+ Xdc dinh nong d¢ nuée thai sinh hoat: D61 véi cac vi tri (bién) khong co két
qua phan tich, ndng d6 nudc thai sinh hoat s& duoc tinh toan theo QCVN
14:2008/BTNMT (Quy chuan k¥ thuat Qubc gia vé nudc thai sinh hoat). Theo d6, x4c
dinh duoc gié tri toi da cho phép cua cac thong s6 6 nhiém trong nudc thai sinh hoat khi
thai ra moi truong. Gia tri toi da cho phép ctia cac thong s6 6 nhiém trong nude thai sinh
hoat khi thai ra ngudn nuéc tiép nhan nudc thai khong vugt qua gia tri Cmax dugc tinh
toan nhu sau:

Cmax = Cx K (2.6)

Trong do:

o Cmax 1a nong do ti da cho phép ctia thong sb 6 nhiém trong nudc thai sinh
hoat khi thai ra ngudn nudc tiép nhan (mg/l);
o C la gia tri ndng d6 cta thong s6 6 nhiém (Béang 2.4)

K 14 hé s tinh t&i quy md, loai hinh co s& dich vy, co s& cong cong va chung cu

(Bang 2.5)

Bdng 2.4: Gid tri cdc théng sé 6 nhiém lam co s tinh todn gid tri toi da cho phép
trong nuoc thai sinh hoat

TT Théng s6 Don vi Gl tn

A B
1 pH - 5-9 5-9
2 |BODs (20°C) mg/I 30 50
3 [Tong chat rin lo limg (TSS) mg/I 50 100
4  [Tong chét ran hoa tan mg/l 500 1000
5 [Sunfua (tinh theo H2S) mg/I 1.0 4.0
6 |[Amoni (tinh theo N) mg/I 5 10
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Bang 2.5: Gia tri hé s6 K ung voi loai hinh co so dich vu, cong cong va chung cw

Loai hinh co s& Quy mo, dién tich sir dung ciia co sé& Gia tl& h¢ s0

Ttr 50 phong hodc khach san duoc xép hang 3 1
1. Khéach san, nha nghi sao tro 1én

Dudi 50 phong 1,2
D. Tru s6 co quan, vin phong,L0n hon hodc bang 10.000m’ 1,0
truong hoc, co s nghién cru |Dy6i 10.000m?2 1,2

) "[Lén hon hodc bang 5.000m? 1,0

3. Ctra hang bach ho4, siéu thi :

Dudi 5.000m? 1,2

L6n hon hodc béng 1.500m? 1,0
4. Cho i

Dudi 1.500m? 1,2
5. Nha hang dn ubng, cira hang/l-on hon hoac bang 500m? 1,0
thuc pham Dudi 500m? 1,2
6. Co s& san xuét, doanh trailTUr 500 nguoi tro 1én 1,0
luc luong vii trang Dudi 500 nguoi 1,2

Tt 50 can ho tro 1én 1,0
7. Khu chung cu, khu déan cu :

Dud61 50 can hd 1,2

+ Xdc dinh nong dd nude thai cong nghiép: Di véi cac vi tri (bién) khong cd
két qua phan tich, ndng d6 nudc thai cong nghiép s& dugc tinh toan theo QCVN
40:2011/BTNMT (Quy chuan k¥ thuat Quéc gia vé nudc thai cong nghiép). Theo do,
xéac dinh duoc gié tri téi da cho phép cua cac thong sd 6 nhiém trong nudc thai cong
nghiép khi x4 vao ngudn tiép nhan nudc thai duoc tinh toan nhu sau:

Cmax = C X Kq X Kt 2.7)

Trong do6:

o Cmax 12 gia trj t6i da cho phép cua thong sd 6 nhiém trong nude thai cong
nghiép khi x4 vao ngudn tiép nhan nudc thai.

o Cla gia tri ciia thong s6 6 nhiém trong nudc thai cong nghiép (Bang 2.6);

o Kqlahé sé ngudn tiép nhan nude thai (Bang 2.7);

o Ktla hé sé luu luong ngudn thai (Bang 2.8).
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Nudc thai cong nghiép xa vao hé théng thoat nudc do thi, khu dan cu chua co
nha may xu ly nudc thai tap trung thi 4p dung gié tri Cmax = C quy dinh tai cot B Bang
2.6.

Bdng 2.6: Gid tri C cuia cdc thong sé 6 nhiém trong nudc thdi cong nghiép

TT Théng sé Pon vi Gid tri C

A B
1 Nhiét do °C 40 40
2 BOD:s (20°C) mg/| 30 50
3 COD mg/| 75 150
4 Amoni (tinh theo N) mg/I 5 10
5 Tong nito mg/| 20 40
6 Tong phdt pho (tinh theo P ) mg/| 4 6

Ghi chu:

- Cot A quy dinh gia tri C cua cdc thong 6 o nhiém trong nuéc thai cong nghiép khi xa
vao nguon nuoc dwoc dung cho muc dich cap nuoc sinh hoat;

- Cot B quy dinh gid tri C ciia cdc théng s6 6 nhiém trong nwéc thdi cong nghiép khi xa
vdo nguon nuée khéng dimg cho muc dich cap nwde sinh hoat.

Bang 2.7: Hé 56 Kq ving véi leu luong dong chdy ciia nguén tiép nhdn niede thai

Lueu legng dong chay ciia nguon tiép nhdn nwde thai (m3ls) Hé s6 Kq
Q <50 0,9
50<Q <200 1
200 <Q <500 1,1
Q>500 1
Ghi cha:

- Qduwoc tinh theo gid tri trung binh heu lwong dong chay cua nguon tiép nhan nude thdi
03 thang kho kiét nhat trong 03 nam lién tlep (s6 li¢u cua co quan Khi twong Thuy van).

- Khi nguén tiép nhdn nuée thai khéng cé s6 liéu vé leu lirong dong chdy ciia séng, suoi,
khe, rach, kénh, mwong thi ap dung Kq = 0,9.

- Viing nude bién ven bo ding cho muc dich bao vé thuy sinh, thé thao va gidi tri dwdi
nede, dam phd nmiede man va nmiede lo ven bién dp dung Kq = 1. Ving nwée bién ven bor
khéng ding cho muc dich bdo vé thuy sinh, thé thao hodc gidi tri dwedi nude dp dung Kq
=13.

Badng 2.8: Hé s6 lieu lirong nguon thdi K

Lueu heong nguon thai (F) (ms) Hé 56 K
F <50 1,2
50 <F <500 1,1
500 < F <5000 1,0
F > 5000 0,9
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2.2.3 Tinh toan tii lwong 6 nhiém

Tai lwong 6 nhiém 1a khéi lugng chat 6 nhiém c6 trong nudc thai hoic ngudn
nuéc trong mot don vi thoi gian xac dinh. Dé xac dinh tai lwong 6 nhiém cho ving Ban
dao Ca Mau, cac ngudn thai duoc tinh toan bao gom sinh hoat, cong nghiép, chin nudi
va nudi trong thity san. Tai lugng chat 6 nhiém hang ngay tai cac ngudn thai duoc tinh
dua vao cong thirc sau [5]:

Li=Qt*Ct* 86,4 (2.8)

Trong do:

- Lt (kg/ngay) 1a tai luong chit 6 nhiém trong ngudn thai;

- Qt (m%s) 1a Iuu luong nude thai;

- Ct(mg/l) 1a gia tri ndng do cua chat 6 nhiém trong nudc thai.

- 86,4 1a hé s6 chuyén doi tir (m¥s)*(mg/l) sang (kg/ngay).
2.2.4 Phwong phap tinh toan chi sé chit lwong nwée mit (WQI)

Luan an ap dung phuong phap tinh chi s6 chat lugng nude (VN_WQI) theo Quyét
dinh s6 1460/QB-TCMT vé viéc ban hanh Huéng dan k¥ thuat tinh toan va cong b chi
s6 chat luvong nude Viét Nam.

Chi s6 chit luong nudc ctia Viét Nam (VN_WQI) 1a chi sé duoc tinh toan tir cc
thong s6 quan tric chat lvgng nudc mit & Viét Nam, dung dé mé ta dinh luong vé chat
luong nudc va kha ning st dung cua ngudn nude do, dugc biéu dién qua mot thang
diém. Chi s6 chét lugng nudc duoc tinh theo thang diém (6 khoang gia trj WQI) twong
g voi biéu tuong va cac mau sic dé canh bao chét lwong nude dap tng cho nhu cu
su dung.

Do ving nghién ciru cht yéu bi 6 nhiém hitu co va vi sinh nén sé& tinh toan
VN_WQI bao gom 03/05 nhém thong sé (Nhém I, IV va V). Chi sé chét luong nudce
dugc tinh theo thang diém (khoang gia tri WQI) tuong tng véi biéu tuong va cic mau
sac dé danh gia chat lugng nudc dap ing cho nhu ciu st dung (Bang 2.9).

Dbi véi ving anh hudng cia thay triéu, tinh todan WQI duoc tinh trong thoi gian
triéu xudng vi day 1a thoi diém ham luong cac thong sd chét luong co xu thé cao hon

khi triéu 1én [19]. Trc 13 chét lugng nude khi tridu xuéng kém hon so véi thoi gian triéu
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1&n. Di véi cach vi tri bi anh hudng min (46 man > 3g/1) s& c6 ghi cha bd sung vé muc
dich stir dung nudec.

Bdng 2.9: Mikc danh gid chdt lwong nwée theo gid tri WQOI

WQI Chat lwong nuéc Mau sic
91 - 100 Rat tot Xanh nuéc bién
76 - 90 Tét Xanh 14 cay
51-75 Trung binh Vang
26 - 50 Xéu Da cam
10-25 Kém bo

<10 O nhiém rat ning Nau

Ngu&n.‘ Quyé:t dinh 56 1460/0P-TCMT vé viéc ban hanh Huéng dan ky thudt tinh todn va cong
bo chi so chat lwong nuoc Viét Nam.

2.2.5 Phwong phap mo hinh toan

2.2.5.1 Vai tré ciia md hinh toan trong ddnh gid chét liwong nwéc ving nghién ciru

Trong d4nh gia chat lugng nudc n6i chung va cho viing nghién ciru néi riéng, mo
hinh thay Iuc va chat lugng nude dong mot vai tro quan trong trong viéc mé phong dién
bién chat luong nude cho hién tai va cac phuong an phat trién trong tuong lai. Pic biét
d6i véi ving BPCM c6 hé thong séng, kénh day dic va co ché do thay van, thay luc
phtrc tap (anh hudng cua thuy tridu ciia ca Bién Pong va Bién Tay) thi viéc danh gia
chat lugng nude thong qua két qua mo phong bang mo hinh toan rat can thiét va la cong
cu quan trong trong viéc ho trg danh gia cling nhu quan 1y tai nguyén nudc, bao vé moi
truong nudec.

Cac mo hinh thuy lyc, chit lwong nude hién nay vé co ban déu dap ung dugc cic
yéu cau tinh toan (thuy luc, tai khuyéch tan, chit luong nudc) cho ving BDCM. Luan
an lua chon Mikel1 (Ecolab) dé mo phong chat lwong nuéc ving BDCM vi day 1a phan
mém c6 kha ning giai quyét cac bai toan dong chay, truyén chat da dung, véi do phirc
tap cta so dd tinh khong han ché va do tin cay chép nhan dugc va da duoc kiém chung

qua qua nhiéu nghién ctru va tng dung thuc té [23], [27, 29], [64-71], [87, 92, 93]. M6t
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s6 miéu ta tom luge vé MIKE11 duge trinh bay trong Phu luc 2.1 (Muc 1. Giéi thi¢u
mo hinh Mikell).

2.2.5.2 Thiét lip mé hinh Mikel I-Ecolab cho ving nghién ciru

a) Muc dich

Viéc thiét lap mo hinh Mikell-Ecolab cho viung Ban dao Ca Mau nham mod
phong va du bao dugc dién bién cta chat lugng nude mat trén hé théng song/kénh ving
BDCM theo khong gian va thoi gian. Tir két qua mé phong chit lugng nudc, s& danh
gia tac dong cua cac ngudn nudce thai chinh (sinh hoat, céng nghiép, nong nghiép, NTTS)
dén chat luong nudc mit clia ving BDCM.

b) Pham vi mo hinh

Dé mo phong chat lugng nude cho vimg BDCM pham vi mé hinh dugc tinh tir
Long Xuyén (An Giang) ra dén bién, xem Hinh 2.4,
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Hinh 2.4: So' d6 mé chat lwong nwée viing nghién ciiu



49

Théng s mé phong: M6 hinh toan chét lugng nuée duge 14p dyua trén mo hinh

thity luc, tai khuyéch tan va sinh hoa. M hinh duoc str dung cho cac bai toan chat luong

nudc, ap dung md phong lan truyén cac thong s 6 nhidém chinh (DO, BODs, NH4*) vi

can cu vao diéu kién cua mo hinh cling nhu do day la cac thong s6 6 nhiém dac trung

cua vung nghién cuu.

Bdng 2.10: S6 liéu bién mé hinh chat heong mede

TT L? @ S? Xac dinh luu lwong xa Chat lwong nuoc
lieu bién

1 | Xa thai Phuong phép xac dinh luu luong nudc | S6 lidu quan trac vé CLN
sinh hoat | thai sinh hoat nhu Muc 2.2.2.1.1 (theo | thai sinh hoat va két qua

timg tuyén kénh ving BPCM nhu trong | tinh ndng d6 (DO, BODs,
Phu luc 1, Bang PL1.1). NH4") tai cac bién trong
Muc 2.2.2.2

2 | Xathai Phuong phap xac dinh luu luong xa thai | S6 liéu quan tric nudc
cong cong nghiép tai Muc 2.2.2.1.2 (theo timg | thai céng nghiép va két
nghiép tuyén kénh ving BPCM nhu trong Phu | qua tinh néng d6 (DO,

luc 1, Bang PL1.2). BODs, NH4") tai cac bién
trong Muc 2.2.2.2

3 [ Xathai | Lay khoang 15% luu luong tudi S6 liéu gia thiét gia tri
ndng Tinh theo ting khu thay loi ving BPCM | cac thong s6 DO, BODs,
nghiép NHs* nudc thai nong

nghi¢p tai cac bién (dya
trén cac két qua nghién
cuu lién quan)

4 | Xa thai Theo QCVN 02- 19:2014/BNNPTNT Sb liéu gia thiét gia tri
nuoi Lay khoang 10% luu lugng cap cac thong s6 DO, BOD:s,
tréng Tinh theo timg tuyén kénh ving BBCM | NH4* nudc thai NTTS tai
thuy san cac bién (dua trén céc két

qua nghién ctu lién
guan)

Hiéu chinh md hinh 1a mét phan quan trong trong viéc xay dung mo hinh. M6

hinh dugc hiéu chinh cho hai nhom thong s6 1a (1) thiy luc; va (2) Chat luong nudc.

Chudi s6 liéu hi¢éu chinh dugc chon 1a mua khé ndm 2013, vi day 1a nam c6 nhiéu so

liéu khi tugng, thuy van, thuy luc, man, chét lugng nude. Viée lya chon hiéu chinh mo

hinh ndm 2013 ciing 1a dé danh gia sy phi hop két qua mé phong ctia mé hinh véi hién

trang chat luong nudc viing nghién ctru.
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Chuoi s6 liéu ki€ém dinh dugc chon 1a mua kho nam 2016, vi day cling 1a nam co6
co ban du s6 li€u khi tuong, thuy van, thuy lyc, man, chat lugng nudce va la nam c6 muc

do can ki€t nguon nudc rat cang thang.

Két qua hiéu chinh va kiém dinh hinh Thuy luc (HD): két qua mé phong muc
nuéc twong ddi phi hop véi két qua thuc do (hé s6 Nash > 0,85). Phu lyc 2.2.

Két qua hiéu chinh va kiém dinh mé hinh chat lugng nudce cho thiy, gia trji méd
phong phu hop vai gia tri thuc do (sai s6 nhé hon 15%). Nhu vy, mo hinh du diéu kién
dé mo phong chét lugng nude cho ving nghién ciru. Bo thong s6 sau hiéu chinh va kiém
dinh mo hinh Mike11-Ecolab duoc tong hop trong Bang PL2. 6. Viéc danh gia cac thong
s6 6 nhiém (chét lvgng nudc, ngudn 6 nhiém) theo bude thdi gian bat ky 13 dic biét quan
trong ddi v4i vimg BPCM (ven bién anh hudng triéu), noi ma chét luong nudc thay doi

lién tuc (chi tiét trong Phu luc 2.1, Bang PL2. 4, Bang PL2. 5).

2.2.5.3 M0 hinh lan truyén nguon nwéc
2.2.5.3.1 Gi6i thiéu Iy thuyét lan truyén cdc nguon nuéc

Ly thuyét lan truyén cic ngudn nudc trong hé thong song kénh xem xét ngudn
nudc trong hé théng bao gdm (ciu thanh tir) cac ngudn nude thanh phan khac nhau.
Thong qua viéc khao sat cac ngudn thanh phan ndy, roi tir d6 danh gia dinh luong vai
tro tic dong ciia tirmg ngudn dén timg vi tri khong gian & bat 1y thoi gian nao; tir 46, gitp
dua ra cac thong tin diéu khién, kiém soat dén tirng ngudn. Mot sé diém co ban cia Ly
thuyét duoc trinh bay dudi day (Chi tiét xem trong Phu lyc 3).

- M6t hé thdng ngudn nude thong thudng bao gdm mot sé ngudn nude thanh
phan, nhu: ngudn nudc tir H6 chtra A (p1); H6 chtra B (p2); Ho chira C (p3); Mua (p4);
Thanh phd (p5); Khu ndng nghiép (p6); Khu cong nghiép (p7); Khu nudi thay san (p8);
Cura song F (p9); Ctra song E (p10) va Cua song (p11) (xem Hinh 1, Phu luc 3);

- Ty 18 ngudn nude i c6 thé hicu 1a “ndng do thé tich” ciia ngudn nude do (xem
Hinh 2, Phu luc 3);

- Hé phuong trinh co ban bai toan lan truyén ngudn nudc bat ky pi bao gdm hai
loai phwong trinh: (1) Phuong trinh bao ton thanh phan nuéc, va (2) Phuong trinh thay

luc (Saint Venant);
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- Diéu kién bién: gom bién thuy luc va bién ty 1& ngudn nudc;

- Piéu kién ban dau: ciing bao gdm céc diéu kién ban dau vé thiy luc va ngudn
nudc.

- Cach giai: Giai nhu phuong trinh truyén chét théng thuong. Str dung cac phan
mém tinh toan truyén chat dé giai (chang han MIKE11, KOD, SAL, ISIS...).

- Cac tng dung: Ly thuyét lan truyén cac ngudn nude cé thé ap dung dé giai quyét
nhiéu bai toan thyc té nhu tinh néng d6 thé tich, xAm nhap man,... Nho biét duoc tac
dong cua tirg ngudn nude dén cac ving khac nhau nén co thé sir dung 1y thuyét nay dé
tinh toan diéu khién hé thong rat thuan lgi. Trong khi phan tich nguén nuéc cho ting
muc tiéu khac nhau nén sir dung mét sd chi tiéu danh gia ngudén nudc, chang han cuong
suat anh hudng ciia ngudn (Ii), chi s6 so sanh d6 manh céc nguon (Ni/J), tudi cia nguon
nuée, chi sb pha lodng, tbc do pha lodng...
2.2.5.3.2 Thiét Igp mé hinh tinh lan truyén mét sé nguon nwée chinh vimg BPCM

Luan an s& tng dung 1y thuyét lan truyén cac ngudn nudc trong hé thong séng,
kénh dé mo phong lan truyén cac cac ngudn nude (bo qua qua trinh sinh héa) trong ving
BDCM. Viéc m6 phong lan truyén cac ngudn nude duge cu thé hoa bang xac dinh ty 18
(hay con goi 12 ndng d¢ thé tich) timg loai ngudén nudc.

a) Muc dich

Viéc thiét 1ap mo hinh tinh lan truyén mot sb ngudén nudc chinh ving BDCM
bang Mike11-AD cho ving Ban ddo Ca Mau nham mé phong lan truyén cac ngudn nudc
tir bién lan truyén vao ban dao va cac ngudn nude thai gy 6 nhiém tir cac ngudn thai
chinh noi ving ban dao (ngudn nudc thai sinh hoat, cong nghiép, néong nghiép, nudi
trong thiy san).

b) Pham vi mo hinh

DPé mo phong lan truyén mot sé ngudén nude chinh ving BDCM, pham vi mo
hinh dugc tinh tir thugng Iuu 1a tram Long Xuyén (Song Hau), bi¢n ha luu 1a céc bién
tir bién Pong va bién Tay. Day 1a cac nguon chinh chi phdi ché d6 thiy lyc ving ban

dao, xem Hinh 2.5.
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Hinh 2.5: So' d6 pham vi cdc nguon nuée bién BDCM

MG hinh tinh lan truyén mét sé ngudn nude chinh ving BDCM duoc 1ap dira trén
mo hinh thuy luc, tai khuyéch tan. Viéc mo phong lan truyén cac ngudn nude duoc cu
thé héa bang xac dinh ty 1& (hay con goi 12 ndng do thé tich) timg loai ngudn nudc giy
6 nhiém. M6 phong ty 1¢ ngudn nudc (tir bién Song Hau, bién va cac ngudn thai) dugc
tinh toan qua mé dun tai — khuyéch tan Mikel1(AD). Vi tri trich xuét ty 1é thanh phan

cac ngudn nudc ving BDCM duge thé hién trong Hinh 2.6.
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Hinh 2.6: Vi tri trich xudt ty 1é thanh phan nuéc (212016)

c) Cac loai nguon nudc tir bién

Céc ngudn nudc tir bién va ndi ban dao bao gom:
- Céac ngudn nude tir bién ving BDCM bao gdm cac ngudn tir Song Hau (tir
thuong luu); tir bién Pong va bién Tay. Pay 1a cac ngudn chinh chi phdi ché
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d6 thuy luc ving ban dao, do do6 n6 cling chi phoi dong luc ctiia cac ngudn 6

nhiém,;

- Cac ngudn ndi ban ddo bao gdm cac nguodn thai chinh: sinh hoat, cong nghiép,

ndéng nghiép, nudi trong thuy san;

- Cé&c ngudn dic thu (trong thoi gian nao d6) nhu nudc thai tir khu nudi trong

thuy san, su c6 moi truong. ..

bdc tinh ctua cac ngudén nudc vung BDCM (nguodn bién va nguén ndi vung ban

dao) duoc thong ké trong Bang 2.11.

Bang 2.11: Bdc tinh cdc nguon nwde vimg BDCM

1T

Nguon nuoc

Dac diem

1

Nguon bién

1.1

Nguén nudc
bién song Hau
(thuong luu)

Nguén nudc ngot ciia Ban dao Ca Mau chu yéu dugc cung
cap tur song Hau chay vao theo cac kénh Rach Séi - Cai San,
kénh KH, O Mén, Xa No..

1.2

Ngudn nudc
bién bién

Nguoén nude tir bién 1a mot nguon 16m, cé vai tro quan trong,
anh huong 16n dén hé sinh thai va phat trién san xuét trong
vlng:

- Ngudn Song Hau: nude bién xaAm nhép tir song Hau (ctra
Dinh An, Tran Dé);

- Ngudn My Thanh — Bac Liéu (cac song rach tir Séng My
Thanh dén TP. Bac Liéu);

- Ngudn Bac Liéu — Ganh Hao: bao gom céc séng rach tir
TP. Bac Liéu dén Séng Ganh Hao (bao gébm ca song
Ganh Hao);

- Nguén Ganh Hao - Séng Déc bao gdom céc song rach tur
Ganh Hao (khong bao gom song Ganh Hao) dén Song
Péc (bao goém ca Song Péc);

- Ngudn Song Pdc dén Rach Gia: bao gdm cac song rach
tir Song Pdc (khdng bao gdm S6ng Pdc) dén TP. Rach
Gia.

Nguon ndi ving

Ngudn nudc thai
sinh hoat

- Luong nudc thai sinh hoat ving nghién ctru rat 16n
(chiém 57% téng lwong nude thai ciia ving BBCM). Ty
1& xtr Iy nudc thai sinh hoat con thap (khoang 10% [69]).

- Nudc thai sinh hoat chua qua xir 1y van dang tiép tuc 1a
ngudn thai 16n, gdy 6 nhidm méi truong khu vuc do thi
va cac vung lan cén.

2.2

Ngudn nuée thai
cong nghiép

- Nguon nude thai cong nghiép chu yéu tir cong nghiép ché
bién thiy san nén nudc thai cling tang theo sy phat trién
cong nghiép.
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1T Nguon nuoc Dac diem

- Céc hé thoéng xtr ly nudc thai tap trung ¢ cac KCN chi xu
1y dugc khoang 60% tong lugng nudc thai cong nghiép.

2.3 | Ngudn nudce thai | - Nudc hdi quy do san xuat néng nghiép co chira hoa chat

nong nghiép bao vé thuc vat hay thuéc BVTV 1a thanh phén doc hai
cho moi truong va stcc khoe con nguoi. Nude thai tir cac
co s& chdan nudi tap trung cling da va dang tao ra ap luc
l6n 1€n moéi truong xung quanh (Luadn an khong tinh
ngudn nude thai nay do ngudn s lidu chua dugc day du).

- Déi v6i vung nghién ciru, lwong phan bén vo co dang
duogc st dung cao hon 35,3% so véi trung binh toan qudc,
trong khi luong phan hitu co sir dung chi bang 27,3%.

2.4 | Ngudn nudc thai | Ngudn nude thai khong thuong xuyén, chi xudt hién trong
dac thu (nudc | mot di€u kién nao dé bao gom:

thai mang mam | - Nudc thai mang mam bénh thuy san: nudc thai ra kénh
bénh thuy san, sy dan tir cac ao nuoi khi thiy san bi bénh, chung c6 mang
cd moi mam bénh;

truong...) - Su cd mdi truong: do qua trinh hoat dong ciia con nguoi

hodc bién ddi cua tu nhién, gdy 6 nhiém, suy thodi hoic
bién ddi moi truong nghiém trong. Chﬁng han su ¢6 6
nhiém méi trudng nghiém trong do Nha may dudng, con
Long MV Phéat xa thai ra sobng Long My da lam cho hé
thdng cung cip nudc sach cia TX Long My phai ngung
hoat dong.

2.2.6 Phwong phap Bayes

Phuong phap Bayes (BMA) khai thac nhéan t6 Bayes (BF) va chi s do ludng mirc
dd quan binh “compromise” gilta d§ phurc tap va kha nang tién lugng ciia moé hinh (BIC)
dé chon md hinh téi vu. Pay 1a phuong phap méi khic phuc dugc van dé thira bién (bién
khong c6 tac dong thuc té) trong md hinh hdi quy tuyén tinh da bién. Bén canh viéc lua
chon mé hinh phu hop, phuong phap BMA con c6 thé xac dinh cac bién c6 lién quan
doc 1ap dén bién phy thudc. Trong nghién ciru ndy co rt nhidu théng sb chat luong nude
(BODs, DO, NH4*, tong Coliform...) quyét dinh dén 6 nhiém, tic 1a dén chét lugng
nude (¢ day 1a gia tri WQI). Phuong phap nay s& xac dinh dugc nhimng bién (théng sb
chat lugng nudce) nao cé lién quan dén WQI. Tu d6, xac dinh dugc cac thong s6 dac

trung dé tinh toan (du bao) WQI trong ving nghién ctu.
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Phuong phap BMA duoc tmg dung trong luin 4n duoc trién khai trong chuong
trinh R (ngdn ngit 1ap trinh R) dé xac dinh cac thong sé 6 nhiém dic trung cho ving

BBCM.

2.2.7 Phwong phap hoc may
Nghién ctru sir dung cdc md hinh hoc may dé tinh toan (dw bao) WQI vé6i 2 nhém
chinh: thuft toan ting cuong, thut toan cdy quyét dinh vi day 1a 2 thuat toan cho két

qua tinh toan c¢6 do chinh xac cao, cac thuat toan de hiéu va dé trién khai.

2.2.7.1 Thudt todn ting cwong

Thuat toan ting cuong 1a mot phuong phap duogc sir dung trong may hoc dé giam
16i trong qua trinh phan tich dit liéu du doan. Cac nha khoa hoc dit liéu dao tao phan
mém may hoc, hay con goi la cdc mo6 hinh may hoc, trén dit li€u duoc gén nhén dé du
doéan vé dit liéu chua duogc gén nhan. Mt m6 hinh may hoc c6 thé du doén 16i dya trén
dd chinh xac cua tap dir liéu dao tao. DPé dao tao mo hinh thuat toan tang cuong, mot
thuat toan can trai qua nhitng budc tong quat sau:

Budc 1: Thuat toan tdng cuong chi dinh trong s6 nhu nhau cho mdi mau dit liéu.
Qua trinh ndy cung cap dit liéu cho md hinh méy dau tién, dugc goi 1a thuat todn co sd.
Thuét toan co s& dua ra du doan cho mdi mau dit liéu.

Budc 2: Thuat toan ting cudng danh gia cac du dodn mo hinh va ting trong s6
clia cac miu v6i mot 161 nghiém trong hon. Qua trinh nay ciing chi dinh mét trong s6
dya trén hiéu suat ctia mo hinh. Mb hinh cho ra cac du doan xuét sic s& ¢ anh huong
16n d&én quyét dinh cudi cung.

Budc 3: Thuat toan chuyén dit liéu duge chi dinh trong sb sang cay quyét dinh
tiép theo.

Budc 4: Thuat toan 13p lai bude 2 va 3 dén khi cac truong hop 161 dio tao xay ra

thap hon ngudng nhét dinh.

2.2.7.2 Thudt todn cdy quyét dinh
Cay quyét dinh 1a mot thuat toan hoc tap c6 giam sat khong tham sd, duoc sir
dung cho ca nhiém vu phan loai va hdi quy. N6 ¢6 cau trac dang cy, phan cip, bao gdm

nut goc (root node), cac nhanh, cac nut bén trong (internal node) va cac nut 14 (leaf
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nodes). Cay quyét dinh bat dau bang mot nit ge, khong co bit ky nhanh nao dén. Cac
nhanh di tir ntt gde sau d6 dwa vao cac nit bén trong, con duoc goi 1a nat quyét dinh.
Dua trén cac dic diém sin c6, ca hai loai ntit déu tién hanh danh gia dé tao thanh cac tap
con déng nhét, duoc ky hi¢u béng cac nat 14, hodc cac nit dau cudi. Cac nut 14 dai dién
cho tat ca cac két qua co thé c6 trong tap dit lidu.

Trong cdy quyét dinh, dé dy doan 16p cua tap dit liéu di cho, thuat toan bat dau
tir nlit gbe cuia cdy. Thudt toan nay so sanh cac gia tri cta thudc tinh gdc vai thude tinh
ban ghi (tap dir liéu thuc) va dua trén sy so sanh, di theo nhanh va nhay dén nut tiép
theo. D6 v6i nut tiép theo, thuat toan lai so sanh gid tri thudc tinh voi cac nit con khéc
va di chuyén xa hon. N6 tiép tuc qua trinh cho dén khi n6 dat dén nut 14 cua cay (Hinh

2.7).

Ciy quyét dinh » Nut goc

—————— f 1

Cay ré

Niit quyét dinh

nhanh

Y
Nit quyét dinh

I
P -
|\\ Nt 1a w < 1 >

Hinh 2.7: So do thudt todn cdy quyét dinh
2.2.1.3 Tiéu chi danh gia cac mé hinh hoc may
Cac tiéu chi danh gia (hiéu chinh) cac mé hinh hoc may dugc trinh bay trong cac
cong thirc (1) dén (4):
- Sai s6 trung binh tuyét d6i (MAE): 1a 1 chi s pho bién dé tinh sai s6 nham danh
gia (kiém dinh) mé hinh d6i vé6i cac bién lién tuc, dugc xac dinh theo cong thirc (1).
Trong do, Pi la gia tri du bao va Mi la gia tri thuc do. Gié tri MAE cang thép thi két qua

tinh toan cang chinh xac.
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1 o s
MAE_;;U%—Mw (1)

- Sai sb toan phuong trung binh (MSE) ctia mdt phép wdc luong 13 trung binh cua
binh phuong céc sai s6, tire 13 su khac biét gifta cac gia tri dy doan va gia tri thuc do va
dugce tinh toan theo theo cong thirc (2). Gia tri MSE cang thap thi két qua tinh toan cang
chinh xac.

1 & 5
ME:—E:K—Ez
i n e'—l( ) @

- RMSE 14 cin bac hai ciia trung binh cia céc sai s6 binh phuong. RMSE 1a thudc
do muc do dan trai ciia nhitng phﬁn du nay, noi cach khac, n6 cho ban biét muc do tap
trung cua dit liéu xung quanh dudng pht hop nhat. RMSE 1a d6 1éch chuan cua cc phan
du (sai s6 du doan) va dugc tinh toan theo theo cong thirc (3). Gia tri RMSE cang thap

thi két qua tinh toan cang chinh xac.

RMSE = Q; i (@, -Q,)" (3)

Nt

- Hé s6 xac dinh (R?): phan anh phan trim phuong sai ctia y c¢6 thé giai thich boi
mo6 hinh duge xac dinh theo theo cong thirc (4). Trong d6, ESS 1a téng cac do 1éch binh
phuong ctia phan du; TSS 1a tong cac d6 1éch binh phuong. Gia tri R2 dao dong tir 0 dén
1, gia tri R? cang gan 1 thi két qua tinh toan cang chinh xac.

R*=1- (ESS/TSS) (4)
2.2.8 So d6 phwong phap nghién ctru ciia Luin an
Tir cAc phuong phap nghién ciru va tinh toan & trén, c6 thé tong hop theo so dd

nghién ctru ciia Luan an nhu Hinh 2.8.
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Phuong phap

nghién ctru

Theo s6 ligu thu
thip cdc nganh

Tir két qud phin
tich CLN

Phuwong phap tinh todn

Tinh toan tai lugng NT

Danh gia CLN mat theo WQI va du bao WQI bang

phuong phap hoc may
F§
[ el bl ]
T
Mikell (AD): img Mikell (Ecolab): mé
dung Iy thuyét lan phong cac thong s6
truyén ngudn mrde CLN die trung
|
v v
Xac dinh pham vi va mirc d6 Xic dinh pham vi va mire d6
lan truyén cdc nguén nwde tir lan truyén cua céc théng s6
bién, cac nguodn thaindiving chat hrong nuwde die trung
va cde nguon dicthu DO, BODs va NH4"

\/

Pénh gia duge tac déng ciia cae ngudn nurde thai sinh
hoat, céng nghiép vanéng nghiép dén chét legng nude

Pinh hwéng cac bién phap ky thuit kiem soat nguon
miroe thai sinh hoat, cong nghiép va nong nghiep

Hinh 2.8: So' do phwong phdp nghién ciru nghién ciru ciia Ludn dn
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CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN VE TAC PONG
CUA CAC LOAINGUON XA THAI PEN CHAT LUQNG NUGC MAT VUNG
BAN PAO CA MAU

3.1 NGHIEN CUU XAC PINH NGUON XA THAI VUNG BAN PAO CA MAU
3.1.1 Xac dinh cac ngudn thai chinh ving nghién ciru

Trong ving BDCM c6 hai loai ngudn gay 6 nhiém chinh 14 ngudn thai diém va
ngudn thai phan tan.

Nguén thai diém 1a ngudn thai tir mot noi duy nhat (nha may, tram xir Iy nude
thai...) [1], [88]. Qua khao ctru cho thy, trong viing nghién ciru c6 552 ngudn thai diém,
trong d6 144 nguon thai c6 luu lugng 16n hon 50 m3/ngay.dém; 408 nguon thai nho 1¢
tir cac co s6 nam ngoai KCN (Cac co so phan bd rai rac doc theo cac tuyén sdng, kénh).
C6 thé thay rang, nguon thai diém trong viing nghién ctru ndm phan b rai rac trén toan
ving BDCM, véi luu luong x4 thai 16n (luu lwong 16n hon 1000 m¥/ngay.dém chiém
khoang 26%), trong d6 tap trung chi yéu tai cac KCN va khu déan cu 16n ctia ving (Hinh

3.1). Chi tiét xem Phy lyc 1 (Bang PL1. 1).
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Hinh 3.1: Phan b6 cdc nguon thai theo cdc cdp heu heong xd thai viing BPCM
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Ngudn phén tan 12 ngudn tir nhidu noi, tit ca cing mot thoi diém (nudc thai néng
nghiép, nudc mua chay tran, va nude thai sinh hoat tir dan cu phan b theo doc tuyén
song, kénh...) va rat kho xac dinh va khé kiém soat. Ving BPCM c6 51 tiéu ving thuy
loi [86] (Hinh 2.3), trong tng v6i ngudn thai trong trot va NTTS xa vao 135 song/kénh
chinh va hang trim kénh nhanh trong viing (céc tiéu ving thiy loi cling 14 cc tiéu ving

néng nghiép twong tng, tir tiéu vung 16 dén tiéu ving 66).

3.1.2 Tinh toan lwu lwgng nwéc thai
Déi voi ving BPCM, cac ngudn nudc thai ngy cang da dang v6i luong nude
thai ngay cang nhiéu di dit ra nhitng thach thuc to 16n cho cong tac quan 1y nudc thai.
Tuy nhién, do ngudn sb liéu con han ché nén Lu4n an chi tinh todn mot s6 ngudn nuée
thai chinh bao gom:
- Nudec thai sinh hoat, nudc thai cong nghiép, nude thai y té, va nude thai nong
nghiép (chian nudi, trong trot);
- Mot s6 ngudn nude thai khac nhu nude mua chay tran, ngudn thai tir cac khu
neo dau tau thuyén... khong duoc tinh toan vi ngudn sb liéu con rat han ché.
Noi dung tinh todn luu lugng nudce thai cua tung loai nudc thai (sinh hoat, cong

nghiép, nong nghiép va nudi trong thuy san) dugc trinh bay dudi day.

3.1.2.1 Tinh toan lwong nwoc thdi sinh hoat

Can ctr vao s0 liéu vé dan s6 nam 2016, 2020 (Nién giam théng ké cta cac tinh
trong viing nghién ctru [9-12, 15, 16]), cAc quy hoach phat trién KTXH dinh huéng dén
nam 2030 cua cac tinh trong vung BDCM [38-42] va cac tai liéu dugc thu thap tai cac
dia phuong trong viing nghién ctru [47, 51, 48-50, 55, 56, 53, 54, 57-60] va tinh toan
theo Cong thire 2.1. Két qua dugc trinh bay trong Bang 3.1 va Hinh 3.2 cho thiy luong
nudc thai sinh hoat ving BPCM x4 vao song/kénh nim 2016 (twong tmg voi dan sb
nam 2016) ude tinh khoang 562.488 m3/ngay-dém; dén nam 2030 1a 585.419 m¥/ngay-
dém, ting 1,14 1an so v6i ndm 2016 (do dan sé ting). Ty 18 lugng nudce thai sinh hoat
trén mot don vi dién tich ctia ca ving 1a 46,52 (m3/km?) dén nam 2030 1a 53,08 m3/km?,
tang 1,15 1an so véi ty 1é trung binh cua ving PBSCL. Lugng nudc thai sinh hoat tai

ndng thon (367.052 m3/ngay-dém) gip 1,9 1an luong nudc thai sinh hoat thanh thi
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(195.436 m3/ngay-dém) do ty 1¢ dan s thanh thi va noéng thdn cua ving BDCM tuong
g 12 34,7% va 65,3%. Tuy nhién, riéng déi vi thanh phdé Can Tho luong nude thai
d6 thi cao gap 2,5 1an lugng nudc thai & nong thon do ddy 1a thanh phd phat trién nhat
clia ving nghién ctru, c6 dan cu dong duc. Nhu vay, ap luc vé& nudc thai sinh hoat ddi
v6i ving BDCM ngay cang 16n, nhat 12 tai cac thanh phd nhu Can Tho, S6c Trang, Ca
Mau vi day 1a nhitng tinh c6 dan s tap trung cao.

Bdng 3.1: Két qud tinh todn lwong nuée thdi sinh hoat xd vao kénh vimg BDCM nim
2016, 2020 va 2030

Luu lwong nudc thai sinh hoat xd vao ngz’ng neoc tha.l Sf’}h }foat
, kenh (m*/ngay-dém) trén mgt don vi dién tich
TT Tinh (m°/ngay-dém km-)
Othdi Othdi Othdi
SH2016 SH2020 SH2030 2016 2020 2030
1 | Bac Liéu 73.565 76.730 84.660 29,19 30,44 33,59
2 | CaMau 100.468 104.498 114.504 19,34 20,11 22,04
3 | Can Tho 105.946 109.858 119.457 86,43 89,62 97,45
4 | Hau Giang 73.294 76.137 83.171 45,58 47,35 51,72
5 | Soc Trang 107.608 111.992 122.905 36,18 37,66 41,33
Kién Giang 101.607 106.203 117.825 62,38 65,20 72,33
6 | (ving BDCM)
T(R)ng cong 562.488 585.419 642.522 46,52 48,40 53,08
Ghi chu:

- Qthai SH2016: lvu lwong nudc thai sinh hoat xa vao kénh vung BDCM nam 2016;
- Qthai SH2020: lvu lwong nuoc thai sinh hoat xd vao kénh ving BDCM nam 2020;
- Qthai SH2030: lvu lwong nudc thai sinh hoat xa vao kénh vung BDCM nam 2030.
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Hinh 3.2: Biéu do so sanh lwong nwéce thai sinh hoat vimg BDCM nam 2016, 2020 va
2030
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Dbi voi ngudn tiép nhan nudce thai xa sinh hoat cua ving BDCM: luong nuée
thai d6 truc tiép vao sdng/kénh chiém khoang 91% tong lugng nude thai sinh hoat [69]
tuong tng v6i khoang 512.559 m3/ngay-dém. Trong do, x4 truc tiép vao 135 sdng/kénh
chinh cta ving 1a 103.153 m3/ngay-dém (chiém 18,3%); xa vao cac kénh nhanh la
409.406 m¥ngay-dém (chiém 72,7%); chi con 8,9% luong nude thai con chira & trong
cac ao hd ma khéng xa ra ngoai kénh/song. Cac song/kénh tiép nhan ngudn nude thai
sinh hoat 16n 1a Kénh Quan L0 - Phung Hiép, Kénh Xa No, Kénh Ca Mau - Bac Liéu,
Kénh O Mén, Song Hau, Kénh Nang Mau, Song M§ Thanh, S6ng Nhu Gia, Kénh Chac
Biang, Kénh KH8, Kénh Ngan Dira - Bac Liéu. .. (chiém khoang 50% tong luong nudc
thai sinh hoat). C6 thé thdy rang ving bj anh hudng 16n do nude thai sinh hoat 12 ving
gitta Ban dao doc theo Kénh Quan Lo - Phung Hiép va Kénh Ca Mau - Bac Liéu (tur
Thanh phé Ca Mau dén Can Tho, Bac Liéu) va phia Pong — Nam ban dao (Soc Tring).

3.1.2.2 Tinh todn lwong nwoc thdai cong nghiép

Nguodn x4 thai cong nghiép cia ving BDCM duogc phan bd doc theo cic song
chinh (S6ng Hau, Ganh Hao, Ong Dbdc, Cai Lon, Cai Bé¢...) va cac kénh chinh trong vung
nhu Kénh Ca Mau — Bac Liéu, Xa No; cac kénh trong cac thanh phé Can Tho, S6c
Trang, Ca Mau...

Cin ¢t vao sd liéu vé cong nghiép nam 2016 ciing nhu quy hoach phat trién cong
nghiép dén ndm 2030 cua céc tinh trong ving BDCM (duoc thu thap tai cac dia phuong
trong ving nghién ctru) va tinh toan theo Cong thirc 2.2, két qua tinh toan lugng nudc
thai cong nghiép duoc thdng ké trong Bang 3.2 va biéu dién trén Hinh 3.3.

Luong nude thai cong nghiép xa vao hé thong song/kénh trong trong toan ving
nghién ctru ndim 2016 khoang 181.631 m3/ngay-dém (2,102 m?/s); nim 2020 1a 392.484
m3/ngay-dém (4,543 m%/s); du kién dén nam 2030 1a 525.491 m3/ngay-dém (6,082md/s),
tang 2,9 1an so véi nam 2016. Trong d6, Can Tho ¢ lugng nude thai cong nghiép 16n
nhat (chiém 37%); va Kién Giang c6 lugng nudc thai cong nghiép nho nhét (4%).

C6 thé thay, cac song/kénh tiép nhan ngudn nude thai cong nghiép 16n 1a Song
Hau (cac KCN, cum cong nghiép ctia Can Tho, Hau Giang); Séng Trem (Nha may Khi
dién dam Ca Mau); Song My Thanh (cic nha may Ché bién thuy san tinh Séc Tring);
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s6ng Ganh Hao; Kénh Ca Mau - Bac Liéu (cac nha may Ché bién thuy san tinh Ca Mau
va Bac Liéu)... (chiém khoang 78,3% tong luong nudc thai cong nghiép).

Bang 3.2: Két qua tinh todn lwong nwéce thai cong nghiép xd vao kénh ving BDCM
nam 2016, 2020 va 2030

Dién tich ddt cong nghiép Luu lwong thai vao kénh

TT Tink (ha) _ m3/ngax-dém) _

2016 2020 2030 QOthai QOthai QOthai
CN2016 | CN2020 | CN2030
1 | Bac Liéu 500 | 1,413| 2,013| 22.500 63.564 | 90.564
2 | CaMau 607 | 1,034| 1,207 | 27.329 46.526 | 54.329
3 | Can Tho 1,485| 2,695| 3,895| 66.825 121.275 | 175.275
4 | Hau Giang 822 | 1,221 | 1631| 36.981 54936 | 73.400
5 | Soc Trang 472 | 1945 | 2,367 | 21.246 87.531 | 106.521

Kién Giang

6 (BDCM) 150 415 565 6.750 18.653 | 25.403
Tong cong 4,036 | 8,722 |11,678 | 181.631 392.484 | 525.491

Ghi chu:
- Qthai CN2016: luu lwong nudc thai cong nghiép xa vao kénh ving BDCM nam 2016;
- Qthai CN2020: luu lwong nudc thai cong nghiép xa vao kénh ving BDCM nam 2020;
- Qthai CN2030: luu lwong nudc thai cong nghiép xa vao kénh ving BDCM nam 2030.
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Hinh 3.3: Biéu do so sanh lwong nwée thai cong nghiép vimg BPCM nam 2016, 2020
va 2030
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3.1.2.3 Tinh todan lwong nwdc thdi chdan nuoi

Can ctr vao s lidu vé gia stc, gia cAm ndm 2016 cling nhu quy hoach phat trién
chan nuodi dén nam 2030 cua cac tinh trong vung BDCM (duoc thu thap tai cac dia
phuong trong viing nghién ctru) va cach tinh toan luong nudc thai chan nudi theo Muc
2.2.2.4. Lugng nudc thai chan nuoi duge udce tinh trén sb lugng gia suc, gia cam va hé

s6 phat sinh nuée thai [80]. Két qua duoc thdng ké trong Bang 3.3 va Hinh 3.4.
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Hinh 3.4: Biéu do so sanh lwong nueée thai chan nudi vimg BDCM nam 2016, 2020 va

2030
Bdng 3.3: Két qua tinh todn lwong nudc thdi chan nudi vimg BDCM ndam 2016, 2020
va 2030
TT Tink Luu luong thai chan nudi (m3/ngay-dém)
QOthai ChN2016 | Othai ChN2020 | Othai ChN2030
1 | Bac Liéu 5.181 6.125 8.488
2 |CaMau 2.644 3.173 4.231
3 | Can Tho 3.875 4.295 5.340
4 | Hau Giang 5.066 6.926 8.785
5 | Séc Trang 8.598 10.146 14.015
6 | Kién Giang (BBCM) 2.331 3.795 7.450
Tong cong 27.696 34.460 48.309

Ghi chu:
- Qthai ChN2016: luu lwong nudc thai chan nuéi xa vao kénh vung BDCM nam 2016;

- Qthai ChN2020: luu lwong nude thai chan nuéi xa vao kénh ving BDCM nam 2020;
- Qthai ChN2030: luu lwong nudc thai chan nuéi xa vao kénh vung BDCM nam 2030.
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Tong luong nude thai chin nudi cua ving BDCM nam 2016 wéc tinh khoang
27.696 m3/ngay; nim 2030 13 48.309 m3/ngay-dém (ting 1,75 lan so v6i nam 2016).
Trong d6, Séc Tring ¢ lugng nudce thai chin nudi x4 vao song/kénh 16n nhét (chiém
21,6%). Cac song/kénh tiép nhan ngudn nudc thai chin nudi 16n 1a kénh Quan Lo -
Phung Hiép, kénh Ca Mau - Bac Liéu, song My Thanh, sdng Nhu Gia, kénh Ngan Dura

- Bac Liéu.

3.1.2.4 Tinh todn lwong nwdc thdi (héi quy) trong trot

Trong vung nghién ctru c6 nhiéu loai cdy trong khac nhau nhu 10a, ciy in qua,
ciy hang nam, cdy lau nam. Tuy nhién dién tich trong ltia van chiém ty trong cao (chiém
khoang 70% di¢n tich cua ving BDCM). Do vay, nghién clru tap trung tinh toan lugng
nude thai (hoi quy) cho cay lua.

Can ctr vao s liéu vé nhu cdu nude cho trong trot nam 2016 ciing nhu quy hoach
phat trién nong nghiép dén nam 2030 cia cac tinh trong ving BDCM (duoc thu thap tai
cac dia phuong trong vung nghién ctru) va tinh toan theo Cong thirc 2.3, lrong nudc
thai (hoi quy) trong trot dugc tong hop trong Bang 3.4 va Hinh 3.5,

Luong nudc thai (hdi quy) trong trot ctia ving BBCM nam 2016 udce tinh khoang
1.568.374 m*/ngay; nam 2030 la 1.104.135 m3/ngay-dém, giam 30% so véi nim 2016.
Trong d6, cac huyén trong viing nghién ctru ctia tinh Kién Giang c6 luong nude thai hdi
quy xa vao song/kénh 16n nhit (chiém 28,9%).

Cac song/kénh tiép nhan nguén nudc thai tréng trot 16n 1a kénh Quan Lo - Phung
Hiép, kénh Xa No, kénh O Mén, kénh Nang Mau, song My Thanh, séng Nhu Gia, kénh
Chac Bang, kénh KH8, kénh Ngan Dira - Bac Liéu...

Bang 3.4: Két qua tinh todn lwong nwéce thdi trong trot viimg BPCM nam 2016, 2020
va 2030

Lueu lwong thdi trong trot (m°Ingay-dém)
1T Tinh Othdi trong | Qthdi trong | Othdi trong Ving xa thai chinh
trot 2016 trot 2020 trot 2030
183.048 155.957 128.866 | Huyén Vinh Loi, Phudc Long,
1 |BacLiéu Hong Dan
231.825 197.515 163.204 | Huyén Tran Vin Thoi, U Minh
2 | CaMau thuong, U Minh ha, Théi Binh
188.607 160.693 132.779 | Huyén Vinh Thanh, Co bDd,
3 | CénTho Thot Nét
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Bac Liéu

W Qthdi trong trot 2016

CaMau

Cén Tho

® Qthai trong trot 2020

Hau Giang

Luu lu’ong thdi trong trot (m®Ingay- dem)
1T Tinh Othdi trong | QOthadi trong | Qthdi trong Vung xa thai chinh
trot 2016 trot 2020 trot 2030
179.520 152.951 126.382 | Huyén Chau Thanh, Vi Thuy,
Hau Phung Hiép, Long My, Chau
4 | Giang Thanh A, Nga Bay
332.445 283.243 234.042 | Huyén Ké Sach, Chau Thanh,
S6c Long My, Long Phu, My T,
5 | Trang Nga Nam
Kién 452.929 385.895 318.862 | Huyén Chau Thanh, Tan Hiép,
Giang Giong Riéng, GO Quao, An
6 | (BbCM) Minh va An Bién
Tong 1.568.374 1.336.254 1.104.135
cong
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Hinh 3.5: Biéu do so sanh lwong nwéce thai trong trot vimg BPCM nam 2016, 2020 va
2030

3.1.2.5 Tinh todn lwong nwéc thii nuéi trong thiiy sin

Trong ving BPCM c¢6 nhiéu loai hinh NTTS nhu nuéi tom, nudi két hop tom-

[Ua-ca, nudi ca nude ngot...

Trong d6 mé hinh nuéi tdm chiém chu yéu, do vay, nghién

clru tip trung tinh toan nude thai NTTS cho nudi tdm vi ddy 1a ngudn thai chinh do

NTTS trong vung.

Can cu vao so liéu v€ hi¢n trang nudi trong thuy san nam 2016 cling nhu quy

hoach phit trién NTTS dén nam 2030 ciia cc tinh trong viing BDCM (dugc thu thap tai
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cac dia phuong trong ving nghién ctru) va tinh toan theo cong thirc 2.4. Két qua tinh
toan dugc tong hop trong Bang 3.5 va Hinh 3.6.

Luong nudc thai nudi tréng thity san ctia ving BPCM niam 2016 udc tinh khoang
1.166.607 m3/ngay; ndm 2030 1a 1.054.613 m3/ngay-dém, giam 9,6% so v&i nim 2016.
Trong do, cac huyén trong ving nghién ctru cua tinh Ca Mau c6 lugng nudc thai nudi
trong thity san xa vao song/kénh 16n nhat (chiém 56,2%), tiép dén 1a Bac Liéu (27,5%).

Céc song/kénh tiép nhan nguon nude thai NTTS 16n 1a kénh Tiép Nhat, song My
Thanh, kénh Vinh Chau, song Co Co, song Nhu Gia (Soc Tring); kénh Cai Cing, kénh
Ganh Hao — Ho Phong, song Ganh Hao (Bac Liéu); song Dam Doi, song Bo D¢, song
Cua Lon, Bay Hap, rach Cai D61 Vam, song Ddc, rach Bién Nhi, rach Tiéu Dira. C6 thé
thay rang ving bi anh huong do nuéc thai NTTS 13 ving phia Pong — Nam ban dao
huyén My Xuyén tinh Soc Tring; huyén Pong Hai, Gia Rai tinh Bac Liéu; huyén Pam
Doi, Ngoc Hién tinh Ca Mau; Phia Tay ban d4o bao gom huyén An Minh va An Bién
tinh Kién Giang; huyén U Minh, Tran Van Thai, Cai Nude tinh Ca Mau).

Bdng 3.5: Két qud tinh todn lwong nuée thai NTTS viimg BPCM nam 2016, 2020 va

2030
Lurong miede cap cho NTTS (m®ngay- Luu lwong nuoc thai NTTS
dém) (m3ngay-dém)
TT Tinh 2016 2020 2030 Othdi Othdi Othdi
NTTS NTTS NTTS
2016 2020 2030
1 | BacLiéu 3.203.161 | 3.049.409 | 2.895.658 | 320.316 | 304.941| 289.566
2 | CaMau 6.559.750 | 6.244.882 | 5.930.014 | 655.975| 624.488| 593.001
3 | Can Tho 41.990 39.975 37.959 4.199 3.997 3.796
4 | Hau Giang 25.640 24.409 23.178 2.564 2.441 2.318
5 |SécTrang | 1.596.746 | 1.520.102 | 1.443.458| 159.675| 152.010 | 144.346
Kién Giang 238.787 | 227.325| 215.864| 23.879 22.733 21.586
6 | (BDCM)
Téng cong | 11.666.074 | 11.106.102 | 10.546.131 | 1.166.607 | 1.110.610 | 1.054.613
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Hinh 3.6: Biéu do so sanh liwong nwée thai NTTS vimg BPCM ndam 2016, 2020 va
2030

3.1.2.6 Téng hop lwong nwéc thdi ciia cdc nguén xd thdi chinh theo tirng tinh ving
BDCM

Qua cAc tinh toan & trén, thdy rang tong lugng nude thai (sinh hoat, cong nghiép,
néng nghiép va nudi trong thuy san) cta ving BDPCM nam 2016 wdc tinh khoang
3.506.796 m3/ngay; nim 2030 1a 3.375.070 m3/ngay-dém, gidm 3,75% so v&i nim 2016
(chu yéu do ngudn nuéc thai trong trot giam vi dién tich giam). Trong d6, Ca Mau ¢
lugng nudc thai xa vao séng/kénh 16n nhat (chiém 29,0%); tiép dén 1a Soc Tring
(18,0%); Bac Liéu (17,2%); Kién Giang (16,8%); Can Tho (10,5%) va Hau Giang
(8,5%), xem Bang 3.6 va Hinh 3.7.

Bdng 3.6: Tong lwong nwéce thdi ciia cdc nguon chinh theo cac tinh viimg BDCM nam
2016, 2020 va 2030

TT Tink Liwong thai BDCM (m3Ingay-dém)
Othai 2016 | Othdi 2020 Othdi 2030

1 | Bac Liéu 604.610 607.318 602.144
2 | CaMau 1.018.241 976.200 929.270
3 | Can Tho 369.452 400.119 436.647
4 | Hau Giang 297.425 293.390 294.055
5 | Séc Trang 629.573 644.922 621.829
6 | Kién Giang (ving BDCM) 587.496 537.278 491.126

Téng cong 3.506.796 3.459.228 3.375.070
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Hinh 3.7: Biéu do so sanh tong heong mede thdi cdc tinh vimg BPCM nam 2016, 2020
va 2030

3.1.2.7 Xdc dinh nguén xd nwéc thdi chinh theo tirng nguén thdi ving BDCM

Vé lugng nude thai cia timg ngudn thai, ¢6 thé thay rang luong nudc thai phan
tan 16n hon nhiéu so véi ngudn thai diém. Cu thé, luong nudc thai ngudn thai diém 1a
771.815 (m3/ngay-dém); ngudn phan tan 12 2.734.981 (m3/ngay-dém) (16n gép 3,54 lan).
Trong d6, ngudn nudc thai trong trot 1 16n nhat (chiém 44,7%); NTTS (33,3%); sinh
hoat (16%); cong nghiép (5,2%). Tuy nhién, ngudn thai phan tan c6 xu thé giam dan do
dién tich trong Ita va NTTS giam dan theo cac nim, dén nam 2030 lugng nudc thai ndy
giam 21%. Nguoc lai ngudn thai dém tang dan do dén sé ting, cong nghiép hoa manh
mé, dén nam 2030 lwong nude thai ndy ting 1,58 1an so véi nam 2016 (xem Bang 3.7
va Hinh 3.8).

Bdng 3.7: Tong lwong nuéce thdi theo ting nguon thdi chinh vimg BDCM nam 2016,

2020 va 2030
I Luu luong thai BDCM (m®Ingay-dém)
TT Nguon thai — — —
QOthai 2016 | Qthai 2020 | Othai 2030
1 | Cong nghiép 181.631 392.484 525.491
2 | Sinh hoat 562.488 585.419 642.522
3 | Chan nudi 27.696 34.460 48.309
4 | Trong trot 1.568.374 1.336.254 1.104.135
5 |NTTS 1.166.607 1.110.610 1.054.613
Téng cong 3.506.796 3.459.228 3.375.070
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Hinh 3.8: Biéu dé so sanh lwong nwée thai ciia cde nguon thdi chinh viimg BPCM ndam
2016, 2020 va 2030

3.1.3 Tinh toan tii hrgng 6 nhiém

Tir két qua tinh toan lugng nudc thai & trén, nghién ctru tinh toan tai lugng thong
s6 6 nhiém cta cac ngudn nude thai theo Cong thire (2.6). S6 lidu dugce st dung dé tinh
toan Ia luu lwong nude thai (da dugc xac dinh 6 Muc 3.1.2).

Theo céc tinh toan & trén, cac ngudn thai sinh hoat, cong nghiép, nong nghiép
(tréng trot) va NTTS 1a nhitng ngudn gy 6 nhiém chinh cho ving. Do viy, cic ngudn
thai chinh dugc dua vao tinh toan tai luong 6 nhiém gém nguon thai sinh hoat, cong
nghiép, chin nudi va nudi trong thity san. Cac thanh phin duoc lua chon dé tinh tai
lugng 6 nhiém 1a BODs, COD, TSS, Téng N, Tong P vi day ciing 1a nhitng thong sb 6
nhiém dic trung cia ving BDCM. Két qua chi tiét xem Bang 3.8 va Hinh 3.9.

Tai lvong théng sd 6 nhiém do nuée thai sinh hoat, cong nghiép, nudi trong thiry
san, trong trot va chan nudi dugc trinh bay chi tiét dudi day:

- Tai luong thong s6 6 nhidm do nudc thai sinh hoat: Tai lugng thong s 6 nhiém
do dan cu dugce tinh dya trén dan sb trong vung va hé ) phét thai 6 nhiém tinh theo dau
ngudi. Pbi voi ngudn nude thai sinh hoat, tai lwong 6 nhidm cta thong sd TSS ¢6 gia tri
16n nhat (620.185 kg/ngay-dém), tiép dén 1a COD (385.225 kg/ngay-dém), BOD
(173.994 kg/ngay-dém), tai lwong 6 nhidm Toéng P tir ngudn nay kha thip (7.851
kg/ngay-dém). Két qua nay hoan toan hop 1y boi gia trj TSS, COD, va BOD trong nudc
thai sinh hoat kha cao. Dén nam 2030, gia tri tai luong 6 nhiém tir nguén thai sinh hoat

wdc tinh ting 1én khoang 1,14 1an so v&i nam 2016 do dan s ting.
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- Tai lugng théng s 6 nhidm do ngudn nude thai cong nghiép tai khu vuc nghién
ctru 12 ngudn xa thai tir cac KCN, cum cong nghiép va duoc tinh toan dua trén luu luong
nuéc thai dau ra va ndng do cia cac thong sb tinh toan (theo két qua quan tric nude thai
ctia Vién Khoa hoc Thuy loi Mién Nam). Tai luong thong s6 6 nhiém tir ngudn cong
nghiép hién tai kha thap, thong s COD c6 gia tri 16n nhét ciing chi dat 28.276 (kg/ngay-
dém), nhung du béo s& ting dang ké trong twong lai. Dén nim 2030, tai lvong thong sb
6 nhiém gap khoang 2,89 1an so véi 2016 do qua trinh cong nghiép hoa.

- Tai lwong thong s6 6 nhiém do ngudn nudi trong thuy san dugce tinh toan dua
trén dién tich nudi trong thity san va hé sd phat sinh ting chat thai ddi vai mbi hinh thirc
nudi thuy san khac nhau. Két qua tinh toan cho thiy, gia tri tai luong ctia TSS 16n nhat
(471.309 kg/ngay-dém), 16n hon gia tri tai lwong ctia COD 3,5 1an; BODs 15,5 lan...
Diéu nay ciing hop 1y vi ham luong TSS trong nude thai NTTS rat cao. Theo ude tinh
dén nam 2030, tai lugng thong s6 6 nhiém chi bang 0,9 1an so v&i nim 2016 do viéc ap
dung khoa hoc - ki thuat nham cai tién phuong thirc nudi dé giam thiéu 6 nhiém ngudn
nudc.

- Tai lugng thong sd 6 nhiém do hoat dong trong trot va chin nudi: gia tri tai
luong cua cac thong sb tinh toan thap so v6i cac ngudn thai khac. Trong do, tai luong 6
nhiém do hoat dong trong trot dén nam 2030 udc tinh giam so véi nam 2016 1 30% (do
dién tich dat trong trot giam); tai luong 6 nhiém do chin nudi ting 1,74 1an so voi ndm

2016, xem Bang 3.8 va Hinh 3.9.
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5. 5.
a) Tai luong BODs b) Tdi luwong COD

Hinh 3.9: Biéu do tdi lirong é nhiém ciia cdc nguon thai ving BDCM (2016 - 2030)
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Bdng 3.8: Tdi lwong thong s6 6 nhiém cia cdc nguon thdi diém ving BDCM

Neudn thii Tai lwong thong sé 6 nhiém (kg/ngli‘ty-dém) ?
BODS COD TSS Tong N Tong P
Nam 2016 269.046 633.941 1.133.711 68.741 44.556
Cong nghiép 17.115 28.276 15.578 3.713 26.286
Sinh hoat 173.994 385.225 620.185 28.729 7.851
Trong trot 47.051 80.458 21.957 7.999 2.823
NTTS 30.332 136.260 471.309 28.115 6.696
Chan nudi 554 3.722 4.681 186 900
Nim 2020 287.724 663.948 | 1.151.112 71.685 74.634
Cong nghiép 36.984 61.102 33.663 8.022 56.800
Sinh hoat 181.087 400.930 645.468 29.900 8.171
Trong trot 40.088 68.550 18.708 6.815 2.405
NTTS 28.876 129.719 448.687 26.766 6.375
Chén nudi 689 3.648 4.587 182 882
Nim 2030 309.778 708.159 | 1.203.186 74.928 94.628
Cong nghiép 49.517 81.808 45.071 10.741 76.049
Sinh hoat 198.751 440.037 708.428 32.816 8.968
Trong trot 33.124 56.642 15.458 5.631 1.987
NTTS 27.420 123.179 426.064 25.416 6.053
Chén nudi 966 6.493 8.164 324 1.570

Qua két qua tinh toan luu lugng nude thai va tai luong thong s6 6 nhiém cua chét
thai thay rang cac ngudn thai chinh anh huéng dén chat lugng nude cia vung nghién
ctru 1a ngudn thai sinh hoat, cong nghiép, trong trot va NTTS,

Két qua tinh toan tai luong 6 nhiém cua cac ngudn thai ving BDCM cho thiy
hién trang va nguy co gdy 6 nhiém ngudn nudc cua ving rat cao. Bé c6 thém thong tin
vé ché d6 chat luong nudc trong Ban dao Ludn 4n s& mo phong cic ngudn thai trén, can
xéc dinh cac thong sb dic trung ctia ngudn thai trong ving BPCM. Chi tiét dugc trinh

bay trong muc 3.2.
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3.2 PANH GIA CHAT LUQNG NUOC MAT THEO CHI SO CHAT LUQNG
NUGC MAT (WQI) VUNG BAN PAO CA MAU

Viéc tinh toan chi s chét lugng nude mat (WQI), 1a mot chi sb duoc tinh toan tir
cac thong sb quan tric chit luong nude mit cua ving BDCM, nham muc dich mo ta
dinh luong vé chat lugng nudc mit va kha ning st dung ctia ngudn nudc d6. Dudi day
la két qua quan trac chat lugng nudc mit va két qua nghién ctru chi sé chat luong nudce
mat (WQI).

3.2.1 Khio ctru s6 liéu quan tric nwéc mit

Phan tich két qua quan tric chat luong nudc mit naim 2016 cua Vién Khoa hoc
Thuy loi Mién Nam [2] vao mua kho va mia mua, két qua quan tric mot sb thong sb
chat luong nudc trong ving nghién ciru dugc tong hop trong Bang 3.9.

Bdng 3.9: Tong hop két qud phan tich chdt lwong nwée viing BBCM

Thong sb Dic trung Mua kho Mua mua Téong
(N=239) (N=239) (N=478)
" Trung binh (SD) 7.61 (0.335) 7.25 (0.252) 7.43 (0.346)
Trung vi [Min, Max] 7.59 [5.57, 8.75] 7.24[6.52, 8.07] 7.40 [5.57, 8.75]
5o | Tung binh (SD) 5.48 (1.48) 6.25 (1.68) 5.87 (1.63)
Trung vi [Min, Max] 5.68 [0.210, 8.40] 6.62 [0, 8.68] 6.16 [0, 8.68]
BODs | Trung binh (SD) 11.5 (7.44) 13.6 (30.0) 12.6 (21.9)
Trung vi [Min, Max] 9.40 [2.20, 46.3] 10.5 [3.40, 420] 10.2 [2.20, 420]
COD | Trung binh (SD) 205 (13.5) 27.1(61.4) 23.8 (44.5)
Trung vi [Min, Max] 16.9 [4.00, 96.8] 20.5 [6.70, 880] 19.0 [4.00, 880]
NH4 Trung binh (SD) 0.238 (0.464) 0.967 (2.15) 0.603 (1.59)
Trung vi [Min, Max] 0.100 [0.100, 3.99] | 0.430[0.0100, 20.2] | 0.200 [0.0100, 20.2]
PO, | Trung binh (SD) 0.422 (3.68) 0.752 (5.24) 0.587 (4.53)
Trung vi [Min, Max] | 0.100 [0.0100, 55.9] | 0.110 [0.0100, 65.5] | 0.100 [0.0100, 65.5]
TSS | Trung binh (SD) 113 (119) 225 (284) 169 (224)
Trung vi [Min, Max] 68.0 [7.40, 732] 110 [4.00, 1530] 95.4 [4.00, 1530]
Coliform | Trung binh (SD) 22600 (38600) 38800 (63100) 30700 (52900)
Trung vi [Min, Max] | 5200 [180, 320000] | 12000 [180, 540000] | 7900 [180, 540000]

DO: Gia tri thong sé DO tai cac vi tri quan tric dao dong tir 0,00 + 6,7 mg/l. Tai

vi tri trén S6ng Cai Chdi (Nha may ché bién Thuty san Pha Thanh), DO bang khong, tirc

la ngudn nuée khong c6 kha ning tu lam sach (do luu lwong x4 thai 16n khong duoc xir
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1y dat yéu cau trude khi x4 vao ngudn nuée). DO cé su bién d6i theo mua (vao mia mua
gia tri DO cao hon mua kho), déng thoi co su khac biét gitra cac cac tinh, Séc Trang va
Can Tho 1a cac tinh c¢6 gia tri DO nho hon cac tinh con lai, do day 1a 2 tinh/thanh phd
6 toe do phat trién kinh té va dé thi hoa cao hon céc tinh con lai. C4c tinh Soc Trang,
Bac Liéu va Ca Mau c6 DO bién dong 16n gitra 2 mUa do ddy 1a cc tinh nam cudi ngudn,
ngudn nudc cip tir bién Song Hau dbi voi cac song, kénh cua cac tinh ndy con han ché,
diéu nay duoc thé hién rat rd trong két qua mé phong thanh phan nude bién Song Hau

trong muc 3.3.1.1 (Hinh 3.10).

DO (mgT)

1 B Mia khd
- Mua mua

Bee Litu Ca May CinTho  HiuGimg  KiénGiong  SocTriag
Hinh 3.10: Biéu dé két qua quan trdc DO ving BDCM (Miia khé va mia mua 2016)

BODs: Gia tri thong s6 BODs dao dong kha 16n, tir 2,2 — 419,90 mg/1. Tai cac
khu vuce ven bién tir Kién Giang dén Soc Triang phan 16n cac vi tri do dac c6 gia tri BODs
nam trong quy chudn cot B. Cac vi tri quan tric gan cac khu cong nghiép, khu dan cu
tap trung, khu d6 thi... c6 gia tri BODs vuot quy chuan cho phép, nhét 13 tai cac vi tri
trén cac kénh, dién hinh 13 kénh Ca Mau — Bac Liéu, Quan L§ - Phung Hiép (day la
nhitng kénh tiép nhan nguén nudc thai tir cac khu dan cu tap trung, do thi tir thanh phé
Ca Mau, Bac Liéu va Soc Tring). Diéu nay cho thiy xu thé ngudn nuée trong nhirng

khu vire nay bi 6 nhiém chat hitu co 1a kha rd rang.
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Hinh 3.11: Biéu dé két qua quan trdc BODs viing BPCM (Miia khé va mia miwa 2016)
NH4*: nhiéu vi tri khong dat dugce quy chuan méi trudng cot B nhu tai Song Cai
Bé (Kién Giang), Kénh Ca Mau — Bac Liéu (TP. Ca Mau), mot s6 song/kénh qua thanh
phé Séc Tring (Song Cau Quay, kénh Tam Soc). Pang chi y s6 diém khong dat duoc
quy chuan chat luong méi trudng cot B chu yéu tap trung vao thoi diém mua mua, ddy

la nguyén nhéan ctia nudc mua chdy tran tir cdc vung san xuat nong nghiép.

. Bl Mioakhd
B Miamea

NH4 (mg1)

i '

LB B

Bac Lién Ca Mau Can Tho Hiu Giang Kién Giang Séc Trang

Hinh 3.12: Biéu d6 két qud quan trac NHs* visng BBDCM (Miia khé va miia muwea 2016)
Téng Coliform: gia tri dao dong rat 16n, trong khoang tir 180 dén 320.000
MPN/100ml (vao mua khd) va 180 dén 540.000 MPN/100ml (vao mila mua) cho thay

nguon nudc chira dung nhi€u yéu t6 mam bénh.
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Hinh 3.13: Biéu dé6 tong Coliform viimg BPCM (Miia khé va mita mua 2016)
Tong chit ran lo lieng (TSS): TSS dao dong tir 4,0 — 1530 mg/l; c6 kha nhiéu
vi tri ¢6 TSS vuot qua quy chudn cot A2 ciing nhu B2 cho thiy ngudn nuéc trong khu
vic nay luén chita mot lugng cin 16n tiém an cac yéu td tac dong dén chét lugng ngudn

nude, anh hudng truc tiép dén viée 1ay nude cap cho cac ddi twong nudi thiy san.

1600

B v ke
BN Mo

1200

T3S (mgT)

Bac Liéu Ca Man Cén Tho Hiu Giang Kién Giang Soe Tring

Hinh 3.14: Biéu d6 TSS viing BDCM (Mia khé va mita mwa 2016)
Qua phén tich ¢ trén, thiy ring nudc mit ving nghién ctru cha yéu bi 6 nhiém
hitu co, chat dinh dudng, vi sinh vat. Cac thong s6 vuot nhiéu 1an TCCP 1a DO, BODs,

NH.* va tong Coliform (day ciing la nhitng thong s6 6 nhiém dién hinh cta ving nghién
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ctru). Mtrc d6 6 nhidm hitu co, chat dinh dudng va vi sinh vt ngdy cang ting qua cac
nam [23] (vwot TCCP tir 1,1 — 3,7 lan). Cac kénh/rach bi 6 nhiém 13 Cai Son Hang Bang;
rach Cam; Ba Lang va Bo Ot... (Can Tho) [19]; kénh Xa No, Cai Con, Lai Hiéu, mot sb
tuyén song thudc huyén Long My (Hau Giang) [20]; Kénh 8 mét, kénh 16 mét, kénh
30/4, song C6 Co, kénh chg Thi xa Vinh Chéu, kénh TT Huynh Hitu Nghia, kénh thi
tran Chau Thanh (Séc Trang) [21]; kénh Quan Lo - Phung Hiép, Phé sinh — Phude Long;
kénh Bac Liéu - Ca Mau (Bac Liéu) [17]; va cac kénh rach thudc thanh phé Ca Mau
[18].

Két qua phan tich, danh gia & trén ciing s& duoc dung dé tinh toan chi sd chat
lugng nudc mat (WQI) va duge dung lam s6 liéu hiéu chinh, kiém dinh mé hinh toan
(chat luong nudce) Mikel1(Ecolab) tai mot s6 vi tri dién hinh.

3.2.2 Két qua nghién ciru chi sé chit lwong nwéc mit (WQI)

Cin ctr vao két qua phan tich chat lugng nudc mat ving BDCM nghién ctru da
tinh chi sé chit luong nuéc VN_WQI theo 2 dot do ndm 2016 (mua kho va mia mua).
Két qua cu thé dugce trinh bay trén Hinh 3.15 cho thay:

- Vao mua kho, két qua chi s6 VN_WQI ¢6 gia tri thap (0-25) twong tng véi

mirc ddnh gia chat luong nude 1 6 nhidém ning chiém 45% vi tri quan trac.
Tai cac vi tri quan tric cta tinh Bac Liéu va Ca Mau VN_WQI 16n hon cac
tinh con lai, hau hét gia trif WQI tir 51 — 75 (mau vang), ttrc 1a chat luong nude
cua 2 tinh Bac Liéu va Ca Mau t6t hon.

- Vao mua mua, két qua chi s6 VN_WQI ¢6 gia trj thip (0-25) tuong tng vdi

mirc danh gia chat lugng nude 1a 6 nhiém niang chiém 52% vi tri quan tric
(cao hon mua kho). Nguyén nhan 1a do mua mua cac song, kénh phai nhan
nude thai tir ngudc mua chay tran, ciing nhu cac ngudn nudc thai tir cac hoat

dong cong nghiép, co s¢ san xuat chua dugc xur 1y dat yéu cau.
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a) WQOI ving BDCM (4/2016) b) WOI vung BBCM (10/2016
Hinh 3.15: Bdn d6 so sanh két qua tinh WQI viing BDCM miia khé va miia mira

Qua két qua tinh toan VN_WQI c6 thé thay cac vi tri bi 6 nhiém ning chiém
khoang 50%: viing phia Pong Bac (Thanh phd Can Tho); ving Dong Nam (Séc Tring
— Bac Li€u); vung phia Tay (huyén An Minh, An Bién tinh Kién Giang) va vung gitra
Ban dao (Vi Thanh, Ca Mau). Trong d6, cac tuyén kénh bi anh hudéng boi 6 nhiém 1a
Kénh Ca Mau — Bac Liéu, Quan L6 - Phung Hiép; cac kénh rach trong do thi ctia cac do
thi 16n (Can Tho va Soc Triang). Di véi cac tinh trong ving nghién ctru, bién do dao
dong cua VN_WQI ciing rat khac nhau, cc tinh Hau Giang, Soc Trang, Kién Giang va
Cén Tho c6 gia tri WQI thap va bién d6 dao dong 16n (d6ng nghia véi 6 nhiém nghiém
trong hon); 2 tinh Bac Liéu va Ca Mau c6 gié tri VN_WQI 16n hon 50, nén chét lugong
nudc mit khong bi 6 nhiém nghiém trong. Tuy nhién, tinh Ca Mau c6 mot vai diém 6
nhiém cuc bd (chit yéu ¢ thanh phé Ca Mau do nuée thai tir sinh hoat va cong nghiép).
Déi v6i cac vi tri bi anh hudng man (46 man > 3 g/1) can phai co bién phap xur 1y hodc

khong dung cho sinh hoat va san xuat ndng nghiép xem Hinh 3.16.
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B Mia s

BacLiéu CaMau Cén Tho Hau Giang Kién éia.ng Soc Trang
Hinh 3.16: Biéu d6 WQI cua cac tinh trong vimg BPCM (thang 4 va 10/2016)

3.2.3 Dur bso chi s6 chit lwgng nwée mit

Trong ving nghién ciru, cac dia phuong thuong dung chi sé chét luong nude
(WQI) dé danh gia chit lugng nudc mit va kha ning sir dung ctia ngudn nude ddi voi
timg muc dich khac nhau. Tuy nhién, viéc tinh todan WQI tir cac thong sé quan tric chat
luong nudc con gip nhiéu han ché do can nhiéu thong sé quan tric va tinh toan con
twong dbi phire tap. Viéc tim phuong phép tinh toan hiéu qua WQI 1a rat quan trong va
can thiét nham phuc vu tot hon cho cong tac danh gia chat lvong nudc mit cho ving
nghién ctru. Do vay, Nghién ctru ndy s& Gmg dung thuat toan (md hinh) hoc may dé tinh
toan WQI dua vao sb liéu dau vao (thong s6 chat luong nude téi thiéu) dé giam chi phi
quan tric chat lugng nuée mit, trong d6 di ap dung phuong phap Bayes (BMA) dé lua
chon céc thong s6 chét luong nude tdi wu dé tinh toan WQI.

Theo két qua quan tric chat luong nude & muc 3.2.1 c6 rat nhiéu thong sb chat
luong nude 1a ly, hda va vi sinh (pH, TSS, DO, BODs, COD, NH4, PO4, Coliform) quyét
dinh dén 6 nhidm, tirc 1 dén chét luong nude (¢ day 1a gia tri WQI). Tuong quan cia

cac thong sb chét luong nuéc va WQI nhu trong Hinh 3.17.
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Hinh 3.17: Biéu dé twong quan cua cac thdng sé chat heong nuéc va WQI

C6 thé thdy mbi twong quan gitta WQI va cac thong sé khong cao, muc tuong
quan dang ké voi mot sb thong sé nhu Coliform (0,55); tiép dén 1a pH (0,29); NHa4
(0,16); DO (0,15) do vay viéc chon cac thong s6 (tdi uu) dé tinh toan WQI bang mé hinh
hoc méy s& khé khan. Bé chon dugc cac thong s6 (61 wu), nghién ciru di ap dung phuong
phép Bayes (BMA), két qua phan tich bang BMA (Hinh 3.18) da x4c dinh dugc cac
thong sb chat luong nudce c6 anh huong 16n dén gia tri WQI nhu sau:

- Theo két qua phan tich theo phuong phap BMA, xac suat xuat hién (theo mo
hinh duoc chon) cua tirng thong sé anh hudng dén WQI nhu sau: pH, Coliform (100%);
PO4 (55,3%); COD (52,8), BODs (47,2%); DO (31,8%); NH4" (29,1%) va TSS (1,6%);

- C6 5 md hinh t6i wu duoc chon nhu sau:

+ M6 hinh 1: pH, BODs, PO, va Coliform (tin suit hau dinh 1a 13,4%);

+ M6 hinh 2: pH, COD, POs va Coliform (tan sudt hau dinh 1a 13,2%);

+ M5 hinh 3: pH, COD va Coliform (xac suat hau dinh 1a 8,7%);

+ M@ hinh 4: pH, COD, NH4 va Coliform (xac suat hau dinh 1a 7,5%);

+ M6 hinh 5: pH, DO, COD va Coliform (x4c suat hau dinh 1a 7,5%).
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Hinh 3.18: Biéu dé lira chon thong sé chat hegng miedc (déic trung) theo BMA

Can cir vao két qua lua chon céc thong sd phuc vu xay dung mé hinh hoc may
bang phuong phap Bayes (BMA), nghién ctru da Iira chon M hinh 1 véi 4 thong s6 pH,
BODs, PO4 va Coliform dé lam s6 liéu dau vao duy bao WQI theo 4 thuat toan (md hinh)
hoc may la Tang cuong do déc, Tang cuong do dbc cuc dai, Tang cuong do dbc nhe va
Cay quyét dinh. Két qua du bao WQI va cac biéu d6 so sanh giira gia tri WQI dy béo va
thuc do dbi véi tap sb liéu thir nghiém theo 4 mo hinh hoc may khac nhau duoc trinh
bay trong Hinh 3.19.

Két qua danh gia (dwa vao 4 tiéu chi) cic mo hinh hoc may du bao chi s6 chat
lugng nudc mat vung BPCM duogc trinh bay trong Bang 3.10. Theo d6 mo hinh Tang
cudng do doc c6 két qua du bao chinh xac nhét vi ¢ hé sb xac dinh R? cao nhét (0,973),
gia tri cac sai s MAE, MSE va RMSE thip nhét (3,24; 22,54; 4,75). Tiép dén 13 mo
hinh Tang cuong do ddc cuc dai c6 R? 12 0,966 va gia tri cac sai sb tuong tng (3,15;
28,95; 5,38). M6 hinh Cay quyét dinh c6 R? 1a 0,944; gia tri cac sai sb 13 4,46; 49,67,
7,04;: M@ hinh Tang cuong do doc nhe c6 R? 14 0,928; gia tri cac sai sb 1a 5,95; 63,30;
7,95).

C6 thé thiy, cac mé hinh hoc may dugc ap dung trong nghién ciru nay déu c6 thé

du doan tdt WQI cho khu vuc nghién ctu (hé s6 x4c dinh rat cao, 1on hon 0,9). bay la
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co sO khoa hoc virng chac va cling 1a két qua quan trong dé c6 thé ing dung cac mo hinh

hoc méy trong tinh toan WQI cho cac ving khéc c6 diéu kién tuong ty nhu ving BDCM,

nhat 13 trong diéu kién kho khin trong cong tac quan tric ddy du cac thong sé chat luong

nuée dé phuc vu tinh toan WQI theo phuong phép truyén thong.
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Hinh 3.19: Biéu d6 so sanh gizza gia tri WQI du béo va thure do dai véi tap so liéu thar

nghiém theo 4 mé hinh hoc may khac nhau

Bdng 3.10: Bdng thong ké két qua ddanh gid cdc mé hinh hoc mdy dir bdo chi sé chat
luong nuoc mat vung BDCM

Céc thong s dau

Théng sé dau

Tiéu chi danh gia

Mo hinh Va0 ra MAE | MSE | RMSE | RZ
Gradient pH, BODs, POy, WOQI 3,24 | 22,54 475 | 0,973
Boosting Coliform
XGBoost pH, BODs, PO, WQl 3,15 | 28,95 5,38 | 0,966

Coliform
LightGBM | pH, BODs, POu, wWOQl 5,95 | 63,30 7,95 | 0,928
Coliform
Decision pH, BODs, PO, WQl 4,46 | 49,67 7,04 | 0,944
Tree Coliform
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3.3 NGHIEN CUU LAN TRUYEN CAC NGUON NUOC VUNG BAN PAO CA
MAU

Chét lugng nudc ving nghién ctru 12 hé qua cia sy twong tic clia tat ca cac ngudn
nude tir bién va ndi ban déo (nuwdc mit va nude thai). Do vy, trong phan nay s& tng
dung 1y thuyét lan truyén cac ngudn nudc trong hé thong séng, kénh, dé mé phong lan
truyén cac ngudn nudc tir bién lan truyén vao ban dao va cac ngudn nudc thai giy 0
nhiém tir cac ngudn thai chinh ndi ving ban dao (ngudn nudc thai sinh hoat, cong
nghiép, nong nghiép, nudi trong thity san).
3.3.1 Nghién ctru lan truyén cic nguodn bién ving BDCM
3.3.1.1 Nghién ciru lan truyén cdc nguén nwéc tiv bién song Hiu

Két qua tinh toan mo phong lan truyén cac ngudn nudc tir bién séng Hau duge

trinh bay trong Hinh 3.20.

N
ety 4
SN e W

Hinh 3.20: Phdn b6 ty 1¢ thanh phan nudc ngot lom nhdt séng Hau khi ¢6 cdc hé thong
cong trinh kiém soadt nguon nuoc (trung binh thang 1/2016)
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Theo két qua tinh toan ngudn nude tir sdng Hau xAm nhép vao Ban dao, vao thang
1/2016, ngudn nudc mat (ngot) tir song Hau (véi ty 1é thanh phan nude ngot 16n hon
75%) di sau vao Ban dao chiém khoang 40-45% dién tich BDCM theo céc tuyén kénh
Cai San, Thot N6t, O Mon, Cai Con dén Séng Cai Lén, kénh Quan Lo - Bac Liéu, séng
Nhu Gia (Séc Tring), xem Hinh 3.20. Diéu dé cho thiy khi cac ngudn 6 nhiém x4 vao
cac song/kénh ving nay, nd s& dugc hoa tron vao TPN song Hau va lan truyén theo céc

hudng khac nhau.

3.3.1.2 Nghién ciru lan truyén cdic nguén nwdc tir bién bién
a) Nguon nwde bién doan tir séng Hdau dén kénh Hoa Phii (Bac Liéu)
Két qua tinh toan moé phong lan truyén cac ngudn nudc bién doan tir song Hau

dén kénh Hoa Phii (Bac Liéu) duoc trinh bay trong Hinh 3.21.

&
g, )
Do

- ”//

TPN (%)

B om < '
a 0m 11X

€00 wWow
I 7000 €000
8000 7000
900 @M
4000 S000
2000 4000
200 2w
1000 2000
000 1000
000

Hinh 3.21: Phdn bé thanh phan nguon nwée bién (1om nhat) tir ciea song Hau - kénh
Hoa Phii khi ¢6 cdc hé théng céng trinh kiém sodt nguon nwée (trung binh thang
1/2016)
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Ngudn nude ndy xam nhap vao Ban dao chu yéu ¢ khu vire cac huyén Long Phu,
M¥§ Xuyén, Vinh Chau (Soc Trang); Vinh Loi, TP. Bac Liéu (Bac Li€u). Ty 1€ nguén
min song Hau trén kénh Pai Ngii tiép giap v6i song Hau ciing 1a kha 16n, dén 25-30%,
va giam nhé & My Xuyén (Hinh 3.21). D4y 1a ving anh hudng triéu va di co hé théng
cong trinh kiém soat ngudn nudc nén sy lan truyén ngudn nude tir bién vao ving Ban
dao khong 16n, chiéu dai xAm nhap 16n nhét vao ban dao tir 10 - 30km.

b) Nguon nwée bién doan tir kénh 30/4 (TP. Bac Liéu) dén sdng Ganh Hao (bao

gom séng Ganh Hao)
Két qua mo phong lan truyén cac ngudén nude bién doan tir kénh 30/4 (TP. Bac

Liéu) dén séng Ganh Hao (bao gdm song Ganh Hao) dugc trinh bay trong Hinh 3.22.
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Hinh 3.22: Phdn ,bé’ thanh phan ngu&n nuwoc bi‘éqn (I6m nhdt) Bac Liéu — Ganh Hao khi
co cdc hé thong cong trinh kiém sodt nguon nudc (trung binh thang 1/ 2016)
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Ngudn nude ndy xdm nhap rat sdu (dén tan séng Cai Lén) va rat rong trong Ban
dao, chiém thé chu dao vé tic dong gy min ving gitta Ban déo. Ty 1 thanh phan nudc
bién vao viing ban dao rét cao, tir 30- 100%, trong d6 ving c¢6 thanh phan nuéc bién cao
tir 70-100% (twong ng v&i dd man tir 20-30g/1) chiém chu yéu (chiém 2/3 ving bi min
xa4m nhap). Trong d6, song Ganh Hao, cac kénh ndi tir Quan Lo - Phung Hiép ra bién
(nhw HO Phong, Tac Van,...) dong vai trd rit quan trong trong viéc chuyén nudc bién
(Hinh 3.22). Pay ciing 1a mot dic diém quan trong dé dé xuat giai phap trao doi nudc

nham pha lodng nguon nudc thai tir cac kénh ti€p nhan nudce thai cia vung nay.

) Nguoén nude bién doan tir phia Nam sdng Ganh Hao dén Séng Poc (bao gom
séng Séng Poc)
Két qua mo phong lan truyén cac ngudn nudc bién doan tir phia Nam séng Ganh

Hao dén Séng Pdc (bao gdm song Song Pdc) duoc trinh bay trong Hinh 3.23.
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Hinh 3.23: Phdn bo thanh phan nguon nuoc blen (I6m nhat) Ganh Hao — Séng Poc khi
O cdc hé thong cong trinh kiém sodt nguon nuée (trung binh thang 1/ 2016)
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Ngudn nudce bién phia Nam séng Ganh Hao dén phia Nam Séng Déc c6 tac dong
trong vung tir phia nam tinh Ca Mau (Ngoc Hién, Nam Cian, Phu Tan, Cai Nudc va Pam
Doi) dén phia béc cta tinh Ca Mau. Py ciing 13 ving anh hudng cia triéu bién Pong
va Bién T4y nén huéng xam nhip ctia ngudn nudc cb su twong tac giita 2 ché do tridu.
Thanh phan nudc bién trong khu vuc bi anh hudng rat cao tir 70 -100% chiém chi yéu
(80% dién tich ving anh hudng) Vi thé, cic cong trinh ngan/kiém soat man trong doan
tir Ganh Hao dén Song Péc chi co tac dung chu yéu cho cac dai ven bién (Hinh 3.23).

d) Nguon nueée bién doan tir phia déng rach Tiéu Dira dén Rach Gid

Két qua mo6 phong lan truyén cac nguon nude bién doan tir phia dong rach Ti€u

Dira dén Rach Gia dugc trinh bay trong Hinh 3.24.
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Hinh 3.24: Phdn bo thanh phan nguon nude bién (I6n nhat) Tiéu Dira - Rach Gid khi
co cac hé thong cong trinh kiém sodt nguon nudce (trung binh thang 1/2016)
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Ngudn nude bién khu vye ndy xAm nhap vao Ban déo khong sau, chi yéu chi dén
ven song Cai Lén, Cai Bé; ven bién An Minh, An Bién. Khi c6 cong trinh kiém soat
min phia bién Pong, dong min trong doan nay da xam nhap sau hon vao phia Pong —
Nam Ban dao so voi tu nhién, ty 18 ngudn nudc bién nay véi mac 20-30% nam & dau
rach Nga Ba Pinh - Xéo Chit, sau hon gan 10 km so véi tu nhién. Nguyén nhan ciia hién
tuong nay 14 do tac dong triéu ctia phia bién Pong vao giita Ban ddo bi yéu di, lam cho
triéu bién Tay gia ting tac dong anh huong. Pidu d6 ching to cic ngudn thai & phia bién
Tay khong thé lan truyén sdu vao ban dao.

e) Tong hop cdc nguén nude tir bién phia Bién Pong

bé lam rd hon vai trd cia cac nguon nudce tu bién phia bién Pong, nghién ctru da

téng hop cac thanh phan tir cac phan doan, két qua duoc trinh bay trong Hinh 3.25.
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Hinh 3.25: Phdn bo thanh phan nguon nwée bién (16n nhdt) Séng Hau - Rach Gid khi

6 cdc hé thong céng trinh kiém sodt nguon nwde (trung binh thang 1/2016)
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Nhu vay, khi chua c6 cac hé théng cong trinh kiém soat ngudn nudce, dong nude
bién Bién Pong c6 thé xdm nhap rat sau vao Ban dao, diéu niy s& lam cho cac ngudn
thai tir phia Bién dong bi cuén theo va c6 thé lan truyén sau vao Ban dao. Dong nudc
bién Bién T4y khong c6 kha ning xAm nhap siu vao Ban dao, yéu hon nhiéu so v6i dong
tir Bién Dong (do triéu Bién Pong manh hon Bién Tay). Cac cong trinh kiém soat ngudn
nuée dd 1am lan truyén cia cac ngudn nude bién vao Ban dao di thay doi rat 1on, dic
biét 1a ngudn nude Bién Pong da giam dang ké. Nguoc lai, dong nude bién Tay lai xam
nhap vao Ban ddo sau hon. Vé mit thuy dong luc, hé théng ngot hoa Quan Lo - Phung
Hiép di lam giam ning luong truyén triéu bién Pong, nhd d6 tac dong cua triéu bién
Tay manh 1én va do d6 di xam nhap sau hon vao Ban dao. Diéu nay thé hién rat rd trong
két qua tinh toan lan truyén cac ngudn nudc tir bién bién khi coi tat ca cac thanh phan
nudc bién 1a 1 thanh phan.

3.3.2 Nghién ciru lan truyén cic ngudon nwée thai chinh thuong xuyén ndi ving
BbCM

Dé nghién ctu lan truyén cac ngudén nudc thai chinh thudng xuyén nodi ving
BPCM, luan an st dung so d6 tinh cho toan ving PBSCL (viéc thiét 1ap mo hinh
Mikell-Ecolab cho vung nghién ctru dugc trinh bay trong Muc 2.2.5.2).

3.3.2.1 Nghién citu lan truyén nguén nwéc thdi sinh hoat

Két qua mo phong lan truyén cac ngudn nude thai sinh hoat duge trinh bay trong
Hinh 3.26.

Péi véi ving BDCM, luong nude xa thai sinh hoat (nhat 12 tai cac do thi) kha
16n va thudng xa tap trung vao mot sé sdng/kénh rdi sau d6 lan truyén rong ra nhimng
vung lan can, thim chi lan rat xa ngu@)n xa. Tir két qua tinh toan cé thé dua ra mot sd
nhan xét sau:

- Nudc thai sinh hoat & cac thanh phé, thi xa da lan kha rong vao Ban dao theo
cac huéng chay chinh: Ngudn nudc thai sinh hoat cia thanh phé Can Tho lan
truyén ra song Hau va doc theo kénh Xa No; nguén TP Ca Mau lan rat rong
vé phia Bic qua ca huyén Théi Binh dén tan Vinh Thuan (Kién Giang); ngudn

TP Soc Tring ciing di lan rit rong dén tin My Xuyén; ngudn TP Bac Liéu
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ciing lan rong vé phia Dong-Nam (do phia Bic bi chin boi cac cng trong hé
thong Quan Lo - Phung Hiép).

- Nudc thai sinh hoat da xam nhdp vao nhiéu vung nudi tom cua Ca Mau, So6c
Trang, Bac Liéu, dé giy rui ro phat bénh & nhiing ving nay. Pay 1 nhitng
diém can dic biét luu ¥ khi thiét ké, van hanh cac hé thong thuy loi phuc vu

nudi trong thily san trong Ban ddo néi chung va lan can cac do thi noi riéng.
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Hinh 3.26: So dé lan truyén nguén nude thai sinh hoat vimg BPCM (trung binh thang
1/2016)
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3.3.2.2 Nghién ciru lan truyén nguon nwdc thdi cong nghiép
Két qua mo phong lan truyén cac ngudn nudc thai cong nghiép duoc trinh bay

trong Hinh 3.27.
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Hinh 3.27: So do lan truyén nguon nudce thai cong nghiép vimg BPCM (trung binh
thang 1/2016)

Déi voi cac ngudn thai cong nghiép: co 49 ngudn, trong d6 co 34 ngudn tir KCN
va 15 ngudn tir cum cong nghiép, nam doc theo cac tuyén song 10n cia ving... Tir két

qua mo phong ngudn nude thai céng nghiép cé thé rat ra mot sé nhan xét sau day:
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- Nudc thai cong nghiép phan bd voi ndng do thé tich ngudn tha kha cao gan
cac nguodn xa, sau do6 lan rong ra nhiéu huéng khac nhau va gy anh huong dén
chat luong nudc mit cua nhidu ving trong Ban dao;

- Cac vung chiu anh hudng 16n (thuong do cac khu nha may, cong nghi¢p dong
trén ving d6 giy ra) bao gom:

o Xung quanh khu Tra Néc: doc theo huéng Tay Nam Tra Noc va 14n can vé
phia Nam céc ving nay (do ngudn Tra Noc gy ra) voi pham vi anh hudng
(ng v&i ndng do thé tich nguodn thai > 0,1%) hon 20km; pham vi anh huang
vé thuong luu khoang 4km;

o Déi véi tinh Soc Trang: Chiéu dai anh hudng theo huéng Song Hau (Kénh
30/4) 16n nhat khoang Skm; huéng Séng Hau (Pai Ngai) khoang 10km;

o Dbi vai tinh Bac Liéu, chiéu dai anh hudng vé phia Dong va Nam 16n nhat
khoang 4km; hudong Ca Mau (15km) va huéng Soc Trang khoang 14km;

o Déi véi tinh Ca Mau nude thai lan truyén theo 3 huéng chinh (Bién Pong,
Bién Tay, Bac Liéu): Chiéu dai anh hudng trén theo huéng Bac Liéu trén
Kénh Bac Liéu - Ca Mau 16n nhit khoang 5km; Kénh Bac Liéu - Ca Mau
theo huéng Bién Pong (Song Ganh Hao) 1a 6km; huéng Bién Tay (Kénh
Ganh Hao - Ca Mau) khoang 9km;

o Dbi véi tinh Hau Giang, chiéu dai anh hudng nude thai lan truyén theo 2
huéng chinh (Can Tho, Kién Giang): theo huéng Can Tho (kénh Xa No)
16n nhat khoang 4km; theo huéng Kién Giang (kénh Xa No) khoang 4km.

3.3.2.3 Nghién civu lan truyén nguéon nwéc thdi trong trot
Viéc tinh toan lan truyén thanh phan nuéc thai tréng trot van ap dung 1y thuyét
lan truyén cac ngudn nuée, st dung so do tinh toan thuy dong luc ving nghién ciu
(Hinh 3.28).
Tu két qua tinh toan trén, c6 thé rt ra mot sé nhan xét sau day:
- Chi cac vung ven cac song kénh 16n (khoang 2-7 km ven song Hau, 0,5+1,0
km ven song Ong Pdc, ven bién Ca Mau, mét phan ven bién Bac Liéu - Soc
Trang), ty 1& thanh phan nudc thai san xudt trong trot kha bé, nho su trao d6i

nude tot voi dong chay rat 16n trong cac song nay (khi ty 1é nude théi trong
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cac song kénh nay con bé), hodc vdi dong chay trong kénh ven bién (dugc cho
la con sach).
- Cang vao sau trong Ban dao, ty 1€ nudc thai nay cao dan va dat tri so 16n, dén

10%, ké ca trén cac song kénh 16n.
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Hinh 3.28: So do lan truyén nguén nuwdce thai trong trot ving BDCM (trung binh thang
1/2016)

3.3.2.4 Tong hop sw phin b6 cic nguon nwéc chinh viing Ban dio

Theo két qua tinh toan, mot sd vi tri khong thoéa man diéu kién bao ton, do vy
phai binh sai dé hiéu chinh, dé ching dam bao diéu kién bao tdn. Nong do thé tich chat
s& duoc tinh theo thanh phan nudc sau khi da hiéu chinh [62]. Phuong phap binh sai dé

hi€u chinh lai nghiém theo diéu kién bao ton c6 thé su dung cong thuc:



Trong do:

- PAJhc la ty 1¢ thanh phan ngudn nude higu chinh;

PA|hc =

95

Py + P4

1
Py

- Palatylé tong cong cua Na thanh phan nguon nuéc mang chat tan A;
- Pw 13ty 1é tong cong cua Na thanh phan ngudn nude khong mang chit

tan A

Ty 18 thanh phan (%) cac ngudn nude ving BBCM mo phong bang mé hinh va

sau khi hiéu chinh dugc trinh bay trong Bang 3.11 va Bang 3.12.

Bdng 3.11: Ty 1¢ thanh phan (%) cdc nguén nwde mé phéng bang mé hinh ving
BDCM (trung binh thang 1/2016)

A .. 2. | Son x| Sinh | Con Nong | Ton
TT Song/kénh Mat cat H@l? Bién hoat | nghi égp nghi égp Pi g
1 | Kénh O Mén 1580 | 85,16 | 14,51 0,06 0,16 0,10 | 100,0
2 | Kénh Xa No 1311 | 82,11 | 17,67 0,05 0,11 0,10 | 100,0
3 | Kénh KH6 19996 | 81,67 | 15,99 0,15 0,12 180 | 99,7
4 | Kénh Thét N6t 2000 | 80,73 | 15,38 | 0,22 0,13 320 | 99,7
5 | Kénh Cai Sin 930 | 28,02 | 69,83 | 0,02 0,10 2,00 | 100,0
6 | Song Cai Lon 35968 | 29,74 | 68,15 0,14 0,12 1,60 | 99,7
7 | Ganh Hao 0 7,60 | 90,99 0,51 0,14 0,10 | 99,3
8 | Bay Hap 44569 4,35 | 95,36 0,09 0,10 0,08 | 100,0
9 | Quang L - Phung Hiép 14410 | 67,37 | 26,96 | 0,72 0,12 4,00 | 99,2
10 | C6 Co - Bac Liéu 30100 | 28,32 | 65,66 | 1,36 0,15 3,00 985
11 | Pai Ngii 16709 | 23,58 | 69,41 | 2,11 0,15 3,50 | 98,7
12 | Quang L6 - Phung Hiép 62900 | 46,53 | 50,94 | 0,18 0,13 2,20 | 100,0

Bang 3.12: Ty 1é thanh phan (%) cdc nguén nuwde (hiéu chinh) vimg BDCM (trung
binh thang 1/2016)

T Song/kénh Mitcit | SongHau | Bién | O™V | CONg | NOng
hoat | nghi¢p | nghiép
1 | Kénh O Mén 1580 85,17 | 1451 | 0,06 0,16 0,10
2 | Kénh Xa No 1311 82,08 | 17,66 | 0,05 0,11 0,10
3 | Kénh KH6 19996 81,89 | 16,03 | 0,15 0,12 1,80
4 | Kénh Thot N6t 2000 81,01 | 15,43 0,22 0,13 3,21
5 | Kénh Cai Sin 930 28,03 | 69,85| 0,02 0,10 2,00
6 | Song Cai Lon 35968 29,81 | 68,33 | 0,14 0,12 1,60
7 | Ganh Hao 0 7,65 | 91,59 0,52 0,14 0,10
8 | Bay Hap 44569 435| 9538 | 0,09 0,10 0,08
9 | Quang Lo - Phung Hiép 14410 6794 | 2718| 072]| 012] 4,03
10 | C6 Co - Bac Liéu 30100 28,76 | 66,66 | 1,38| 015| 3,05
11 | Pai Ngai 16709 23,88 | 70,29 2,13 0,15 3,54
12 | Quang L9 - Phung Hiép 62900 46,54 | 50,95| 0,18 0,13 2,20
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V& ty 18 thanh phan cic ngudn nudc ving BPCM cho thay ngudn nudc Bién
chiém wu thé so v6i cac ngudn khac, tiép dén 13 ngudn song Hau. Cuy thé nhu sau:

- Ty 1& thanh phan nuéc song Hau dao dong tir 4,27% dén 85,32%. Trong do, ty
1¢ ngudn nudc tai cac Kénh O Mén, Kénh Xa No, Kénh KH6 va Kénh Thét N6t 16n hon
80% do déy la nhitng kénh gan song Hau va tiép nhan ngudn nudc song Hau thuan loi
hon cac kénh khac phia ha luu; cac Song Ganh Hao, Bay Hap nam xa ngudn Séng Hau
nén ty 1¢ thanh phan ngudn nuéc nhé hon 10%;

- Ty 18 thanh phan nuéc thai sinh hoat, cong nghiép, néng nghiép dao dong khong
16m, chi tir 0,02% dén 4%. Trong do, ty 1¢ nguén nudc thai tai cac song, kénh ¢ gitra Ban
dao va thuong Iuu 16n hon ven bién do day 1a nhitng séng, kénh tiép nhan nguén nudc
thai truc tiép va khong thudn 1¢1 cho viéc ti€u thodt, trao ddi nude so véi cac song, kénh
ven bién.

Qua phén tich ¢ trén thay riang, ngudn nudc bién doan tir Bac Liéu — phia Nam
Séng Pdc ¢ ty 18 thanh phan nude 16n hon 90%, nhimng song thudc cac ngudn bién nay
cd vai trd rit quan trong trong viéc trao d6i nude va ting kha ning tu lam sach ngudn
nude ciia cac khu vuc ven bién. Ty 18 thanh phan nude tir song Hau ciing rat 16n (chiém
hon 80% tai cac kénh dau ngudn), diéu nay rat co y nghia trong viéc cap nudc tir song
Hau vao ndi vung Ban dao.

3.3.3 Nghién ciru lan truyén ngudn nwéce thai khdng thuong xuyén

Nguén nude dic thu (khong thudng xuyén) trong ving ban dao 1a ngudn nudc
thai khong thuong xuyén. Mot trong nhitng ngudn dic trung 13 ngudn nudc tir cac khu
NTTS, su ¢ méi trudng... Nghién ctru da tinh toan kha nang lan truyén nudc thai NTTS
cho mot sd tiéu vung dai dién cho céc vung dac thu ven bién bong, ven bién Tay va gitra
Béan dao. Bon ving cu thé duoc lya chon 1a: Tiéu ving My Xuyén (tinh Séc Tring);
Tiéu vung Béc Qudc 16 1A (tinh Bac Liéu); Tiéu ving Nam Ca Mau va Tiéu ving An
Minh — An Bién (tinh Kién Giang). Cac vung dién hinh dugc lva chon dya trén dic diém
vé ving nudi tom trén Ban dao vi ddy 13 ving nudi tém quan trong; dong thoi ciing 1a
vung thuong co van dé vé méi truong nudc, dich bénh.

Kich ban tinh toan bao gdm:
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- Chon mét ving (gia thiét) bi 6 nhiém, thoi gian bit ddu bi anh hudng do nude

thai tir khu NTTS x4 ra ngoat,

- Tinh toan lan truyén ngudn nude thai NTTS (theo thoi gian, khong gian);

Két qua nay c6 mot sé muc tiéu 1a (1) dé cac dia phuong biét kha ning lan truyén
nuéc thai NTTS trong ving; (2) ting cuong nhan thirc dé quan 1y t6t hon xa thai nham
phong tranh dich bénh; (3) C6 thé ap dung khi thuc té dién ra ding ving va thoi gian
nhu da tinh toan.

Trong tinh toan lan truyén ngudn nudc thai NTTS (khoi nude xa tir khu NTTS),
bai toan thuong xdy ra theo cac kha nang nhu Bang 3.13.

Bang 3.13: Cdc trwong hop tinh todn thuong gap lan truyén miede thai NTTS trong hé
thong song kénh

Piéu kién ban

TT Trieong hop biéu kién bién vy Ghi chu

1 |Chi c6 khdéi nudc thai | - pi (bién)=1,0 pi (ban dau) = | - Coi noéng do
NTTS da nam san trong | (=100%); 1,0 (=100%) | thé tich ngudn
kénh (khong bom tir | - Qi(bién)=0 nudc thai
ruong NTTS vao kénh) NTTS ¢ trong

2 | Trong kénh chua c6 khéi | - pi (bién) = 1,0 pi (ban dau) = | kénh va nguon
nuéc thai NTTS, chi ¢ | (100%); 0,0 (=0%) |bom ra bang

nhau.

ngudn nudc thai NTTS | - Qi(bién) = luu luong U
- Néu nong do

trong ruong moi bat dau | bom xa tir ruong ra \
bom vao kénh (& thoi| kénh thé tich nudc
diém bat dau tinh toén) thai NTTS

3 |Pi c6 khoi nuéc thai | - pi(bién) =1,0 pi (ban dau) = | khéc nhau thi
NTTS trong kénh va| (100%) 1,0 (=100%) | can chuyén doi
ngudn nudc thai NTTS | - Qi (bién)= luu luong theo mot chuan
trong khu nudi van tiép | bom xa tir ruong ra quy dinh.

tuc duoc bom vao kénh kénh

3.3.3.1 Nghién citu sw lan truyén cdic nguén nwéc thai NTTS cho tiéu ving My
Xuyén, tinh Soc Trang

M¥ Xuyén la huyén c6 dién tich nudi tom 1én ciia Séc Trang (twong Gmg véi ticu
vung thuy 1gi 30), véi hai hinh thirc nu6i chinh 1a chuyén tom va tom-lda luan canh
(Hinh 3.29).
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Hinh 3.29: Vi tri dia Iy tiéu viing My Xuyén, tinh Séc Trding

Mic du day 1a ving tom tiém ning 16n nhét cua tinh, nhung day ciing 1a ving
tiém an rai ro cao vé bénh tém, c6 nhitng nim bénh tom chiém dén 80% (nam 2011,
2012) dién tich nudi trong. Kich ban tinh toan lan truyén cac ngudn nude thai NTTS cho
tiéu ving My Xuyén, tinh Séc Tring:
- Trong kénh chua c6 khdi nude thai NTTS, chi ¢6 ngudn nude thai NTTS trong
rudng méi bat dau bom vao kénh;
- Diéu kién bién: pi (bién) = 1,0 (=100%); Qi(bién) = lwu lwong bom x4 tir rudng
ra kénh;
- Diéu kién ban dau: pi (ban dau) = 0 (=0%).

Két qua tinh toan cho kich ban xem xét cho thdy (Hinh 3.30 d&én Hinh 3.31).
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C) Sau 7 ngay

d) Sau 30 ngay

Hinh 3.31: 7% Ié nguon miede thai NTTS ving My Xuyén, tinh Séc Trang: (e) sau T
ngay, (f) sau 30 ngay

Két qua cho thiy ngudn nuéc thai NTTS di lan truyén theo thoi gian va khong

gian nhu sau:

- Sau 3 ngay khéi nudc thai NTTS di lan téi ving nudi tdom Vinh Chau; dén

ngay thtr 3 dién tich 43 mé rong dé khoang 4-5 1an dién tich ving bi anh huéng

ban dau;

Sau 7 ngay, khdi nudc thai NTTS chuyén dan ra phia bién, tac dong dén mot

phan 16n dién tich nu6i tom ctia Vinh Chau. Khéi nuéc thai NTTS di lay lan

sang Bac Liéu (doc theo kénh C6 Co — Bac Liéu) véi nong do thé tich 0,75 -

1% (nghia 1a van con rat 16n) c6 kha niang gy nguy hiém cho cac ving nudi;
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- Cho dén 30 ngay sau, ca vung bi anh huéng va ving lan can 1a Vinh Chau,
khéi khdi nude thai NTTS v6i ndng do thé tich tir 0,25 — 5% vén con luu citu
trén dién rong.

3.3.3.2 Nghién ciru sw lan truyén cdc nguon nwéc thai NTTS ving Bic QL1A
Tiéu ving nay nam giita kénh Cha Chi va kénh Tac Van, thuéc huyén Gia Rai,

tinh Bac Liéu (twong tmg voi tiéu vung thuy loi 40).
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Hinh 3.32: Vj tri dia Iy tiéu viing Bac QL1A (Bac Liéu)

Kich ban tinh toan lan truyén cac nguén nudc thai NTTS cho tiéu ving Bac
QL1A nhu sau:

- Trong kénh chua c6 khéi nude thai NTTS, chi ¢6 ngudn nude thai NTTS trong
rudng moéi bit dau bom vao kénh;

- Diéu kién bién: pi (bién) = 1,0 (=100%); Qi(bién) = luu lugng bom x4 tir ruéng
ra kénh;

- Diéu kién ban dau: pi (ban dau) = 0 (=0%).
Két qua tinh toan duoc trinh bay trong cac Hinh 3.33 dén Hinh 3.34.
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Hinh 3.34: Ty Ié nguon nede thai NTTS ving Bic QLIA, tinh Bac Liéu: (a) sau 14
ngay, (b) sau 30 ngay

Két qua cho thdy ngudn nudc thai NTTS ban dau tuy chi xuat hién & mot ving
nho thudc tinh Bac Liéu nhung c6 kha ning lan rat rong sang dén Ca Mau va Kién
Giang; Sau 14 ngay 1a 16n nhat véi dién tich anh hudng toan bo huyén Phudc Long, Gia
Gia va Hong Dan, thim chi con anh huéng dén mot phan huyén Théi Binh (Ca Mau) va
Vinh Thuan (Kién Giang) véi nong do thé tich pho bién tir 0,75 -1% (dién tich bi anh
huéng khoang 900 km?); Sau 30 ngay pham vi anh huong (0,75 -1%) thu nho lai, chu
yéu tap trung tai huyén Phudc Long (tinh Bac Liéu) vé6i dién tich u6c khoang 150 km?.
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3.3.3.3 Nghién civu sy lan truyén cdc nguon nwée thai NTTS cho ving Nam Ca Mau
Ving Nam Ca Mau bao gém 05 huyén, thi 1a TP. Ca Mau, toan huyén Cai Nudc,
huyén Pam Doi va mot phan huyén Ngoc Hién, Tran Vian Thoi (twong tmg véi cac tiéu

vung thuy lgi 60) véi dién tich ty nhién 195.58%ha (chiém 37,65% dién tich toan tinh).
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Hinh 3.35: Vi tri dia Iy vung Nam Ca Mau

Kich ban tinh toan lan truyén cac ngudn nudc thai NTTS cua ving md phong
thudc tiéu ving Nam Ca Mau:
- Trong kénh chua c6 khdi nude thai NTTS, chi ¢6 ngudn nude thai NTTS trong
rudng moéi bit dau bom vao kénh;
- Diéu kién bién: pi (bién) = 1,0 (=100%); Qi(bién) = lru lwong bom x4 tir rudng
ra kénh;
- Diéu kién ban dau: pi (ban dau) = 0 (=0%).
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Két qua tinh toan lan truyén cac ngudn nude thai NTTS cho ving Nam Ca Mau
duoc thé hién trong cac Hinh 3.36 dén Hinh 3.37.
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vao kénh, (b) sau 3 ngay
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Hinh 3.37: Ty Ié nguén mede thai NTTS ving Nam Ca Mau: (e) sau 7 ngay, (f) sau 30

ngay

Vung nay co6 rat nhi€u van dé xdy ra voi tinh bén viing cua viéc canh tac, trong

d6 van dé 6 nhidm ngudn nudc duge coi 1 16n nhat. Két qua tinh toan cho thiy, sau 7

ngay ving bi anh hudng do nude thai NTTS 1a 16n nhét véi ndng d6 thé tich phd bién

tir 5 -10%. Sau 30 ngay, anh hudng dén huyén U Minh véi nong do thé tich giam con

0,75 -1%.
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3.3.3.4 Nghién ciru sw lan truyén cdc nguén nwéce thai NTTS cho ving An Minh —
An Bién (tinh Kién Giang)

Ving An Minh, An Bién cé dién tich 117.670ha (chiém 18,77% dién tich toan
tinh Kién Giang), dugc gii han boi: phia Bic giap Bién Tdy va huyén Chau Thanh;
phia Dong va BPong Nam giap huyén Go Quao va Vinh Thudn, phia Nam giap tinh Ca
Mau va phia Tay giap bién Tay (twong tng v&i tiéu ving thuy loi 54).
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Hinh 3.38: Vi tri dia [y vung An Minh — An Bién (tinh Kién Giang)
Két qua tinh ton lan truyén cac ngudn nude thai NTTS cho vang An Minh — An
Bién (tinh Kién Giang) dugc thé hién trong cac Hinh 3.39 dén Hinh 3.40.
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Hinh 3.40: Ty I¢é nguén nude thai NTTS vang An Minh - An Bién tinh Kién Giang: ()
sau 7 ngay, (b) sau 15 ngay

Két qua tinh toan cho thiy sau 7 ngay ving bi anh hudng 14 16n nhat véi dién tich

anh huong bao gdm mot phan cac huyén An Minh, An Bién, U Minh thuong tinh Kién

Giang (690km?), v&i ndng do thé tich phd bién tir 1 -5%. Sau 15 ngay, dién tich bi anh

huong giam rat nhiéu voi ndng do thé tich giam con 0,75 -1%.

3.4 MO PHONG CHAT LUQNG NUOC VUNG BPCM

Trong phan ndy s& mo phong va du bao dién bién chat luong nude mit trén hé

thong song/kénh ving BPCM theo khong gian va thoi gian ddi v6i 3 thong sé6 DO,

BODs va NH4* (d4y ciing 1a cac thong sb 6 nhiém dic trung cua ving BDCM) nham gia
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tac dong cua cac ngudn 6 nhidm dén chat lugng nude mit cua ving BDCM nam hién
trang (2016).

Viéc mo6 phong va dy bao dién bién chat lrong nudc mat dugce tinh toan qua mo
dun sinh hoa Mikell1(Ecolab) ving nghién ctru.
3.4.1 Két qua md phéng théng s6 DO

Két qua mo phong thong sé DO dugc trinh bay trong Hinh 3.41.

Hinh 3.41: K&t qué mé phong DO vimg BPCM (1/2016)
Qua két qua md phong DO (ndm hién trang 2016) trén hé thdng séng/kénh cho
ving BDCM, thiy ring, dién bién ham lugng DO so véi Quy chudn k¥ thuit Qudc gia
vé chit luong nude mit (QCVN 08-MT:2015/BTNMT) nhu sau:
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- Vung c6 ham luong DO < 4 mg/I: tap trung chu yéu & ving giita Ban dao, bao
g6m cac huyén phia Bic QL1A cua tinh Bac Liéu (Phudc Long, Gia Rai, Hong
Dan, Vinh Loi); cac huyén Nga Nam, My T, Thanh Tri cua tinh S6c Trang.
Dién tich bj anh hudng chiém khoang 30% - 35% tong dién tich ving BDCM;

- Ving c¢6 ham luong DO > 4 mg/1: tap trung chil yéu ¢ phia Pong — Nam (ven
bién Pong: bao gdbm phia Nam cua tinh Séc Tring, Bac Liéu, Ca Mau; phia
ven séng Hau (tir Can Tho dén Soc Tring).

Ciing theo két qua mo phong thong sd DO tai 6 vi tri qua cac khu d thi 16n, chi
c6 Song Hau (tai vi tri dau Kénh Cai Sin, 1a mot trong cac diém léy nudc vao vung
BDCM) thong s6 DO nam trong gi6i han cho phép cia QCVN 08-MT:2015/BTNMT
(B1). Con lai tai cac vi tri con lai thong s6 DO (16n nhat — nho nhét khi triéu xuéng) dao
dong tir 1,31mg/l dén 8,14 mg/1 (bién ddi trong ngay theo tridu 1én va xudng).

3.4.2 Két qua md phong thong s6 BODs

Két qua mo phong BODs trén hé thong song/kénh cho ving BBCM duoc thé
hién trong Hinh 3.42.

Dién bién ham lwong BODs so v6i Quy chuan k§y thuat Qudc gia vé chat luong
nudc mat (QCVN 08-MT:2015/BTNMT) nhu sau:

- Ving c6 ham lugng BODs > 15 mg/l: tap trung cha yéu & cac con song/kénh

ctia huyén Long Phu (tinh Séc Tring), huyén Gia Rai, thanh phd Bac Liéu
(tinh Bac Liéu);

- Vung c6 ham lugng BODs dat cot B1 (6 < BODs< 15 mg/l): tap trung & vung
giita ban ddo, phan bd trén cac con song/kénh clia cac tinh Soc Tring (thanh
phd Séc Tring); tinh Bac Liéu (thanh phd Bac Liéu, cic huyén phia Bic
QL1A); cac huyén phia tay cua tinh Ca Mau.
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Hinh 3.42: Két qua mé phéng BODs ving BDCM (1/2016)

Theo két qua mo phong thong sé BODs, & cac ving gan bién bién va séng Hau
c6 gia tri nho do su trao ddi nudce tot ctia bién, 1am giam néng do thé tich cac nguén thai.
Nguoc la, & ving xa bién (ving gitra ban dao), sy xdm nhap cta cac cac ngudn bién it
hon do d6 tac dong pha lodng cta cac ngudn nude bién bi giam di, do d6 nong do thé
tich cac ngudn thai ting 1én. Mit khac, & mot s tiéu vung nho cta cac hé thdng ngot
hoa (U Minh Ha, Bic QLT1A tinh Bac Liéu,...) BOD kha 16n do cac cong trinh thuy loi
dong vao mua khé, 1am cho ngudn nude tir cic bién ngoai khong lan truyén va pha lodng
cac ngudn thai ¢ nhitng ving nay. Con lai tai cac vi tri con lai théng s6 BODs (16n nhat

—nho nhat khi triéu xudng) dao dong tir 3,15 mg/l (Kénh Cai San) dén 21,65 mg/l (Kénh
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30.4 TP Bac Liéu). Trong do tai vi tri Kénh Cai Sén nam trong gidi han cho phép cua
QCVN 08-MT:2015/BTNMT (B1). Tai Kénh 30.4 (TP. Bac Liéu) 6 nhiém vi thong s6
BOD5 vugt TCCP tir 1,07 dén 1,16 lan.
3.4.3 Két qua md phéng thong s6 NH4*

Két qua mo phong NH4* trén hé thdng song/kénh cho viing BDCM dugc thé hién
trong Hinh 3.43.
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Hinh 3.43: Két qua mé phéng NHa* trén hé thong séng/kénh viimg BDCM (1/2016)
Qua két qua tinh toan thdy rang, dién bién ham lwong NHs* so v&i Quy chuén ki

thuat Qudc gia vé chét lugng nude mit (QCVN 08-MT:2015/BTNMT) nhu sau:
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- Vong 6 nhidm (ham lwong NHs* > 0,9 mg/l): tap trung chu yéu & cc con
song/kénh cua tinh S6c Trang, huyén Gia Rai, thanh phé Bac Liéu (tinh Bac
Liéu);

- Ving c6 ham lwong NHs* < 0,9 mg/l: phan b trén cac con sdng/kénh ciia con
lai cua tinh S6¢ Trang, Bac Liéu, Can Tho, Hau Giang, Kién Giang va Ca Mau.

Theo két qua mé phong thong sé NHs* tai cac vi tri thong s NH4* (16n nhit —
nho nhét khi triéu xudng) dao dong tir 0,1 mg/l (Kénh Céi San) dén 0,36 mg/l (Kénh
30.4 TP Bac Liéu). Nhu vay, tai tit ca cac vi tri déu nam trong gi6i han cho phép.

Qua két qua mo phong chat luong nudc ciia nam hién trang 2016 (ty 1& xt 1y
nuéc thai 17,5%) thdy rang pham vi va mirc d6 6 nhim tai cac séng kénh trong ving
BPCM van chua duoc cai thién mot cach dang ké. Pham vi 6 nhiém nang giam khoang
20% nhung muc d6 6 nhidm khong giam, cac thong sé DO, BODs va NH4* khong dat
TCCP van duy tri & mic cao. Chét lugng nude ving nghién ciru dién bién phirc tap,
thay d6i theo thoi gian (hang ngdy, hang gio). Yéu t6 dong luc cia su thay d6i d6 1a tac
dong cua thuy triéu Bién Pong va Bién Tay, nhat 1a trong thoi ky mua kho.

Qua két qua mé phong thanh phan ngudn nude va chit luong nude ¢ thé phan
duoc ving bi anh huong 6 nhiém voéi mirc d6 khac nhau (Xem Hinh 3.44):

- Vung bi 6 nhiém ning: 1a viing c6 kha ning tiéu thoat 6 nhiém han ché, d& sinh
ra van dé moi truong, do 1a cac khu vuc gitra ban dao va cac khu vuc vai céac
thanh phé 16n (Can Tho, Soc Trang, Bac Liéu...) trong vung nghién ctru. Céc
kénh tiép nhan nhiéu ngudn nudc thai nhu séng Ganh Hao, kénh Ca Mau - Bac
Liéu, Quan Lo - Phung Hiép... va cac kénh ndi thi ctiia cac thanh phé, thi xa;

- Vung bi 6 nhiém nhe: 1a nhirng khu vuc ven song 16n (Song Hau) va nhiing
khu vuc ven bién (Bién Pong va Tay) vi day 1a nhitng khu vuc c6 sy trao doi
nude tot, luu thong va thoat nude dé dang;

- Vung 6 nhiém trung binh 1a cac khu vuc xen giira 2 ving trén.
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Hinh 3.44: Ving b anh hwéng do 6 nhiém nuwéc mat

35 DPANH GIA TAC PONG CUA NGUON XA THAI PEN CHAT LUQONG
NUOC

Moi truong nude mit bi 6 nhidm, suy thoai do nhiéu nguyén nhan khac nhau, tly
theo ddc diém phét trién kinh té - x4 hoi va dic trung cta timg khu vuc (ché do dong
chay, ving anh huéng tridu...), ngudn nudc cé thé tiép nhan cac loai ngudn thai khéac
nhau. Déi v6i viing nghién ctru, tic dong dén chat luong nude mit cha yéu 1a do ngudn
thai gay 6 nhiém tir Cac hoat dong nhu sinh hoat, cong nghiép, nong nghiép va nudi

trong thily san dudi tac dong ctia ché d6 thury van (thuy triéu), thay luc phuc tap. Dudi
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day 1a nhitng phan tich, danh gia tic dong cua tirng ngudn thai t6i chat luong nuwdc mit

vung Béan dao Ca Mau.

3.5.1 Panh gia tic dong ciia ngudn nuwée thai sinh hoat dén chat lwgng nuéc
3.5.1.1 Pham vi va hudng tic dpng ciia nguoén nwéc thdi sinh hoat

Trong cac ngudn thai diém, luong nude thai sinh hoat cia toan ving BPCM 1a
16n nhét (chiém 57%); tai lugng cta cac Khu dan cu 14 16n nhat (chiém 91,7%). Trong
khi do, ty 1€ nudc thai sinh hoat dugc xtr Iy moi dat khoang hon 10%. Nhu vay 90%
luong nudce thai sinh hoat con lai déu khong duoc xtr Iy ma xa truc tiép vao ngudn tiép
nhan. Pay 1a mot trong nhitng nguyén nhan dan dén pham vi va huéng tic dong cua
ngudn nude thai sinh hoat rat phirc tap.

Qua két qua tinh toan ngudn nudc thai sinh hoat cho thay, pham vi lan truyén rat
rong va lan truyén theo nhiéu hudng khac nhau, rat kho kiém soat (Hinh 3.26). Trong
d6, ngudn nudc thai sinh hoat ctia thanh phé Ca Mau va Can Tho anh huéng 16n nhat
(65,69 km?va 46,40 km?). Thoi gian anh huéng do ngudn thai sinh hoat rat khac nhau,
tir 3 ngay (Rach Gia) dén 31 ngay (Soc Tring). Piéu d6 cho thiy, ché do dong chay
cling nhu thity triéu da c¢6 anh huéng dén sy lan truyén ngudn nude nay.

Déi v6i cac ngudn thai sinh hoat & ven Song Hau (gan ngudn cp nude cho ban
da0): day la viing gan v4i ngudn cap nudc (ngot) tir thuong ngudn d6 vé nén ngudn nudc
thai c6 xu thé lan truyén vé phia ha luu, theo song Hau ra phia Bién va theo dong chay
vao céc kénh cap nudce cho ving nhu Kénh Thét N6t, O Mon — Xa No,... Pién hinh 1a
ngudn nudc thai sinh hoat ctia TP. Can Tho (gan song Hau), dong chay tir thuong ngudn
theo Song Hau dd diy ngudn thai nay xudng ha luu ra bién va theo dong chay vao céc
kénh noi dong v6i pham vi anh huong 1a 46,40 km?.

Dbi véi cac ngudn thai sinh hoat gan bién (Kién Giang): pham vi anh hudng nho
(500m — 1000m) véi thoi gian anh huong ngan (3 ngay) va cha yéu pham vi anh hudng
doc theo kénh do anh hudng cua thity triéu, khi triéu 1én dong chay lam khi chat thai
¢6 xu thé lan truyén vao trong ndi dong va khi triéu xuong khdi nudce thai theo triéu rit
ra bién.

Di véi cac ngudn thai sinh hoat ¢ giita ban ddo: pham vi anh hudng rong hon

theo nhiéu hudng khac nhau. Do su anh hudng cia thuy triéu dén vung giita ban dao
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khong 16n dan dén viéc trao d6i nuée han ché lam cho khéi nude thai lan truyén rit phuc
tap, khong theo quy luat va khé kiém soat, nhat 1a & TP Ca Mau, Soc Tring. Pay ciing
1a nhitng ngudn nudc thai anh huong 16n dén ngudn nude mat cua ving véi pham vi

rong (65km?) va thoi gian anh huong 1én dén hon 30 ngay.

3.5.1.2 Mirc dé tic dong ciia nguon nwdc thdi sinh hoat

Nghién ctru dwa vao ndng d6 thé tich dé danh gia mirc do tic dong cia ngudn
thai sinh hoat ddi v6i tirng ngudn ven song Hau, ven bién va gitra ban dao. Mirc do tac
dong ddi v6i timg ngudn nhu sau:

Muirc d6 tac dong clia cac nguon thai sinh hoat & ven Song Hau (gan ngudn cap
nudce cho ban ddo): ndng do thé tich ngudn nude thai tir ngdy dau tién xa thai (100%)
giam rat nhanh xudng 30% trong 1 ngay va sau 2 ngay tiép theo chi con 5%, sau 10 ngay
s& khong con anh huong do 6 nhiém. Theo két qua mo phong chat luong nudc bang
Mike11 (Ecolab), dién bién cac thong sb chat lugng nudec DO, BODs va NH4* nim trong
gi61 han cho phép cua so vo1 QCVN 08-MT:2015/BTNMT (cot B1).

Dbi voi cac ngudn thai sinh hoat gan bién (Kién Giang): nong do thé tich ngudn
nudc thai tir ngay dau tién xa thai (100%) giam rat nhanh xudng 10% sau 12 gid va tiép
tuc giam con 3% sau 12 gio tiép theo, sau 3 ngay s& khong con anh hudng do 6 nhiém.
Nguyén nhan la do ving gan bién thi TPN bién 16n, 1am cho sy pha lodng rat 16n cac
TPN khac... Theo két qua mé phong chét luong nude bang Mikel1 (Ecolab), dién bién
cac thong sé chat luong nude DO, BODs va NH4* ndm trong gidi han cho phép ciia so
v6i QCVN 08-MT:2015/BTNMT (cot B1).

Dbi v6i cac nguodn thai sinh hoat & giira ban ddo: nong do thé tich ngudn nudc
thai giam cham (6 nhiém lau hon), tir ngay dau tién xa thai (100%) giam xubng 10% sau
tir 10 — 16 ngay, va phai sau hon 30 ngdy méi khong con anh hudng do ngudn nude thai.
Theo két qua mo phong chat luong nude bang Mikel 1 (Ecolab), dién bién cac thong s6
chat luvong nuéc DO, BODs va NH4* trong thoi gian mé phong hau hét khong nam trong
gi61 han cho phép cua so véi QCVN 08-MT:2015/BTNMT (cot B1); BODs vugt TCCP
tir 1,07 dén 1,16 1an (vuot nhe so v6i TCCP).

Nhu vay, tac dong cua nguén nude thai sinh hoat dén chat lugng nudc mét ving

BDCM la rit rd nét, nhat 1a trén cac doan song, kénh rach chay qua céac khu do thi, dan
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cu tap trung... chit lugng méi trudng nude mit c6 su suy giam dang ké. Cac song kénh
bi 6 nhiém do nuédc thai sinh hoat dién hinh nhu tai Thanh phé Can Tho 14 rach Bln
Xéng, Tham Tudng (Ninh Kiéu); Rach Cay Me (O Moén); Song Thét Nét (Co Po); Tai
So6c Trang 1a Kénh 8 mét, 16 mét, 30/4, song C6 Co, kénh cho TX Vinh Chau, kénh TT
Huynh Hitu Nghia, kénh TT Chau Thanh, kénh TT Pha Loc. Mt s6 Kénh lién tinh nhu
Quan Lo - Phung Hiép qua céc tinh (Ca Mau, Bac Liéu va Soc Trang) va Kénh Ca Mau
— Bac Liéu cling bi 6 nhiém do nuéc thai sinh hoat do tap quan séng ven song cua nguoi
dan trong ving BDCM.

3.5.2 Panh gia tic dong ciia ngudn nwée thai cong nghiép dén chit lwong nuée

3.5.2.1 Pham vi va hwdng tic dpng ciia nguon nwéc thii cong nghiép

Ving nghién ctru ¢6 co ciu nganh cong nghiép pho bién 1a ché bién nong nghiép
va thay san. Cac KCN, cum cong nghiép tap trung chii yéu doc theo cic con séng chinh
nhu Song Hau, Ganh Hao, Song Poc... Luong nudc thai cong nghiép cua toan ving
BDCM 16n thtr 2 sau ngudn nude thai sinh hoat (chiém 23%); tai lugng 6 nhiém cua
ngudn thai céng nghiép chiém 6,9%. Trong khi do, ty 1& nude thai cong nghiép duoc xir
1y méi dat khoang hon 60%. Nhu vay 40% luong nudc thai cong nghiép con lai déu
khong dugc xtr Iy ma xa truc tiép vao ngudn tiép nhan. Theo ude tinh, trong téng sb
nguon thai duoc thong ké, s lugng ngudn thai ¢ luu lwgng nudce thai 1on hon 1000
m3/ngay.dém chi chiém khoang 26,4%, nhung tong lwong nudc thai cia cac ngudn nay
lai chiém trén 80% tong luong nude thai cong nghiép. P6i véi cac nguodn thai co luu
lwong thai 16n hon 200 m®/ngay.dém twong tng khoang 60% sb co so.

Qua két qua tinh toan ngudn nudc thai cong nghiép cho thdy, nudc thai cong
nghiép phan b6 v&i ndng do thé tich kha cao gan cac ngudn x4, sau do6 lan rat rong gay
anh huong dén nhidu ving trong Ban dao (chiém khoang 60% dién tich toan ving
BDCM) va lan truyén theo nhiéu huéng khac nhau, rat kho kiém soat (Hinh 3.27). Pham
vi anh hudng ciling kha 16n tir 4 — 22km. Pham vi anh hudng va hudng tic dong cta
ngudn nudc thai cong nghiép nhu sau:

- Pham vi anh huéng 16n nhét trén Song Hau 13 16n nhat, Pham vi anh huéng

do ngudn thai (KCN Tra Néc) 1a khoang 23km (7km vé phia thuong luu song
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Hau, khoang 10km tir song Hau vao Kénh O Moén va 16km vé phia ha luu
Song Hau);
- Pham vi anh hudng trén cac kénh ndi ving cua Soc Trang (Kénh 30/4) va
Bac Liéu (Kénh Bac Liéu - Ca Mau) tir 13,5 — 16,5km.
Nhu vay, pham vi tic dong ctia ngudn thai nay dén chat lugng nudc ngudn tiép
nhan 13 rat rong, day ciing 1a mot trong nhitng nguyén nhan gay 6 nhim méi truong

nudc mit trén hé thong séng, kénh.

3.5.2.2 Mikc dé tic dong ciia nguon nwéc thdi cong nghiép

C6 thé thay, ché d6 dong chay ciing nhu thay triéu da c6 anh hudng dén sy lan
truyén cac chit 6 nhiém, ving giita Ban dao tuy nong do khong 16n, nhung anh huong
muc ty 18 nude thai ¢& 0,1% da thé hién 1, nhat 1a Hau Giang, Bac Quéc 10 1A. Cac
viing ven bién va séng 16n ria Ban dao ty 1 nudc thai cong nghiép nho, chwa dang ke,
1a do c6 dong chay tir song pha loang rat manh.

Nhu vay, & mic do nhu hién nay, ty 1€ 6 nhiém nude thai nha may, cong nghiép
d3 & murc bao dong néu khong duge xur Iy tét. Viée xay cac khu cong nghiép, cac nha
may 16n ving gitta Ban ddo phai xem xét cuc ky can than vi kha niang anh hudng cua
chung 13 rat 16n (lan truyén rong, luu ciru 1au dai va mirc d6 nguy hai 16n).

3.5.3 Panh gia tac dong ciia ngudn nwéc thai ndng nghiép dén chat lwong nudéc

3.5.3.1 Ddnh gid tic dpng ciia nguén nwéc thdi trong trot dén chit lwong nwéc

San xuat nong nghiép, nudi trong thily san thuong xa ra mot luong rat 16n va chay
trd lai vao song rach (thudng duoc goi 1 nudc hdi quy). Ngudn nude ndy thudong rat 6
nhidm: Nudc thai do cac rudng nudi tom, ao ca thudng 6 nhiém chét hitu co, chit thi y
thuy san, tom chét, nude xa tur rudng lta, mau chura nhiéu chit bao vé thuc vat, phan
bon du thira. ..

Nudc mit trong phan 16n dién tich Ban ddo c6 ty 1& ngudn xa thai tir san xuat
néng nghiép, nudi tréng thity san rat cao tir 7-10% (Hinh 3.28). D6 ciing 1a Iy do hién
nay ngudn nudc mit trén toan Ban dao khong con sach dé c6 thé sir dung cho sinh hoat,

chan nubi.
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Véi ty 16 nudce thai trdng trot nhu trén, c6 thé thdy ring viéc nudi trong thiy san
& ving xa song 16n, xa bién 1a rat rdi ro vi chat luong nude kém. Cac ving ven song,
ven bién tuy 6 nhiém xa thai do san xuat it hon, nhung ciing van phai rat can trong.
Mubn gia ting ving nudi trong thiy san phai c6 bién phap han ché lugng x4 thai nay,
hon nita phai giam chat 6 nhiém trong ngudn xa (giam thudc bao vé thuc vat, phan

bon,...).

3.5.3.2 Ddnh gid tic dpng ciia nguén nwéc thai NTTS dén chit lwong nwéc

Tai ving nghién ctru, nudi trong thiy san da gay 6 nhiém cho ngudn nudc mit
trong viing nudi, nhat 12 nguén nudc thai NTTS trong méi truong nude. Hién nay, nudc
thai tir hoat dong nuéi trong thity san khong duoc kiém soat va xtr 1y triét dé thai ra moi
truong gay tac dong dang ké dén chat luong nude mat ciia khu vuc xung quanh. Hon
nita, hau hét hé théng kénh muong chua duoc tach riéng phuc vu cho canh tac laa va
NTTS da lam cho 6 nhiém cang phirc tap va kho kiém soat. Qua két qua tinh toan ngudn
nude thai NTTS cho thdy, tai 4 ving dién hinh Tiéu ving My Xuyén (tinh Séc Trang);
Tiéu vung Bic Qudc 16 1A (tinh Bac Liéu); Tiéu ving Nam Ca Mau va Tiéu vang An
Minh — An Bién (tinh Kién Giang) dién bién lan truyén ngudn nudc thai NTTS dién ra
khac nhau.

Tiéu ving My Xuyén (tinh Soc Trang): Sau 30 ngay xa ngudn nudc thai nudi
trong thily san (ndng do thé tich < 5%) van dang lan sang ca huyén Vinh Chau va hién
tugng nay con kéo dai rat 1au sau d6. Do khong ¢ cic cong trinh phan ranh tiéu ving
nén nudce 6 nhiém lan rat nhanh va luu ciru kha 1au chinh trong cac ving nudi ndy. Nhat
la nguén nudc ti dong xa tir ngon song Nhu Gia xuéng ving nudi tdm c6 kha nang luu
citu rat 1au, kéo dai hang thang. Thoi gian c6 thé 1ay nudc tro lai dé khong bi anh hudng
ctia ngudn nudc ban nay (voi muc ty 18 nude ban 5%) 1a khoang 60 ngay. Néu nhu xa
déu dan hang thang thi trong ving nudi bao gio ciing c6 thanh phan nuéc ban ngon Nhu
Gia (Hinh 3.30 dén Hinh 3.31).

Tiéu ving Bac Qudc 16 1A (tinh Bac Liéu): ngudn nude nudc thai tir cic rudng
nudi tuy chi xuit hién & mot ving nhé thuoc tinh Bac Liéu nhung c6 kha ning lan rat
rong sang dén Ca Mau va Kién Giang. Do vung nudi thily san nam sau vao ndi dia va

chiu su chi phdi 16n cia cac cong Quan Lo - Phung Hiép & ving nay (tir Bac Liéu dén
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Ca Mau) 1am cho nuéc ban, hay ngudén nuéc mang mam bénh (khi xay ra) ¢ kha ning
lwu ciru 1au dai, lan rong trong ving va cac ving 1an can (Hinh 3.33 dén Hinh 3.34).

Tiéu ving Nam Ca Mau: khdi nudc xem xét d3 lan truyén, bién d6i cham, khoang
sau 45 ngdy moi tiéu ra hét. Diéu nay cho thiy, bat ky mot ngudn nude ndo xuat hién
trong trong tiéu viing xem xét déu ton tai rat 1au, trong d6 ngudn nudc ban do xa thai 1a
van dé 16n nhit thudng gip va tac dong manh nhat dén nuéi tréng thity san. Ngoai ra,
ngudn nudc ban trong ving nay co6 thé lan truyén sang dén tan kién Giang, véi ty 18
ngudn nudc ban co thé dat dén 1-5% sau 30 ngay (Hinh 3.36 dén Hinh 3.37).

Tiéu ving An Minh — An Bién (tinh Kién Giang) dién bién lan truyén ngudn khoi
nude thai thuy san dién ra khac véi mot so tiéu ving khac trong Ban dao, lan truyén
ngudn nude bénh trong ving nay khong rong 1am, tac dong chi yéu doc theo cac truc

kénh chinh noi phét ra ngudn thai. (Hinh 3.39 dén Hinh 3.40).

3.6 DINH HUONG CAC BIEN PHAP KY THUAT KIEM SOAT NGUON
NUOC THAI

3.6.1 Co sé khoa hoc dinh hwéng cac bién phap ky thuét kiém soat ngudn thai

Theo két qua tinh toan lugng nudc thai, thdy rang cic ngudn nudc thai chinh
trong ving nghién ctru 1a ngudn nudc thai trong trot (chiém 44,7%); NTTS (33,3%);
sinh hoat (16%); cong nghiép (5,2%). Tap trung chu yéu & cac khu vuc cta tinh Ca Mau
(29%); Bac Liéu (17,2%); Kién Giang (16,8%); Can Tho (10,5%) va Hau Giang (8,5%).

Vé chét lugng nudc mit ving nghién ciru: Nude mat ving nghién ciru chu yéu bi
6 nhiém hitu co, chat dinh dudng, vi sinh vat. Cac thong s6 vugt nhiéu lan TCCP 1a DO,
BODs, NH4* va tong Coliform. Mirc 6 6 nhiém hitu co, chat dinh dudng va vi sinh vat
ngdy cang ting qua cac nim vuot QCVN 08-MT:2015/BTNMT (B1) tir 1,1 — 3,7 lan.
Hon nira, qua két qua tinh toan VN_WQI cho thiy ving nghién ctru bi anh huéng bai 6
nhiém nudc mit rit rong (chiém khoang %4 dién tich toan ving), cac tuyén kénh bi anh
huong bdi 6 nhiém 1a Kénh Ca Mau — Bac Liéu, Quan Lo - Phung Hiép; Cac kénh rach
trong do thi ctia cac d6 thi 16n nhu Cai Son Hang Bang; rach Cam; Ba Lang va Bo Ot
(Can Tho); Kénh 8 mét, kénh 16 mét, kénh 30/4, séng Cb Co, kénh chg Thi xd Vinh
Chau, kénh TT Huynh Hiru Nghia, kénh thi trAn Chau Thanh (Séc Tring); va cac kénh
rach thudc thanh phd Ca Mau.
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Theo két qua nghién ctru lan truyén cac ngudn nudce ving BDCM cho thiy ngudn
nuéc tir Bién, thuong luu séong Hau chiém uu thé nhung ngudn gay 6 nhiém lai 13 cac
ngudn nudce thai sinh hoat, cong nghiép, nong nghiép (chin nudi, trong trot va NTTS)
nhat 13 tai cac song, kénh ¢ gitra Ban dao va thuong luu 1én hon ven bién do day la
nhing song, kénh tiép nhan ngudn nudc thai tryc tiép va khong thuan lgi cho viée tiéu
thoat, trao d6i nude so véi cac song, kénh ven bién. Céc tinh c6 pham vi lan truyén nude
thai 16n theo tht ty tir cao xudng thap 1a Séc Tring (80% dién tich bi anh huong); Kién
Giang (70%); Can Tho (60%). Tir d6, xac dinh duoc ving bi 6 nhiém ning, day la ving
c6 kha nang ti€u thoat 6 nhiém han ché, dé sinh ra vin dé moi truong, do 1a cac khu vuc
giira ban dao va cac khu vic voi cac thanh phd 16n (Can Tho, Soc Trang, Bac Liéu...);
ving 6 nhiém nhe (khu vuc ven bién va song Hau); ving 6 nhiém trung binh (13 ving
xen gifra 2 vung trén).

3.6.2 Dé xuit dinh hwéng cac bién phap ky thuit kiém soat nguon thai

Cin ctr theo co s khoa hoc dinh hudng céc bién phap k¥ thuét kiém soat ngudn
thai ¢ trén. Co thé dinh hudng cac bién phap k¥ thuat kiém soat ngudn thai, s& dugc dé
xuat theo 2 huéng chinh 1a dinh hudng theo ving 6 nhiém (cin ctr theo phan ving) va

dinh huéng theo ngudn thai (tir két qua mo phong cac ngudn nude va chat lugng nudce).

3.6.2.1 Pé xudt dinh hwéng cdc bién phdp giam thiéu theo viing

Mic du sb lugng ngudn thai duge thdng ké 1a rat 16n véi khoang 552 ngudn, tuy
nhién, chi c6 khoang 30% la cac nguon thai trong diém c6 luu lugng nude thai 16n hodc
murc d6 6 nhidm cao, tap trung & cac thanh phd, KCN... Bén canh d6, ving nghién ciru
c6 hé thong song, kénh rach day dic nén ngudn thai giy 6 nhiém ra nhiéu huéng khac
nhau, néu khong c6 bién phap thu gom nudc thai hop 1y sé rat khé kiém soat 6 nhiém.

- D6i v6i ving bi 6 nhidm ning: 1a ving c6 kha ning tiéu thoat 6 nhiém han ché,
dé sinh ra van dé moi truong, d6 1a cac khu vuc gitta ban déo va cac khu vuc véi cac
thanh phd 16n (Can Tho, Séc Tring, Bac Liéu...) trong ving nghién ctru. Cac kénh tiép
nhan nhiéu nguén nude thai nhu song Ganh Hao, kénh Ca Mau - Bac Liéu, Quan L¢ -
Phung Hiép... va cac kénh ndi thi cia cac thanh phé, thi xa. Can can tap trung thuc hi¢n
céc bién phap giam thiéu 6 nhiém méi trudng nudc mit (phong ngira 6 nhidém tai ngudn

va xur 1y 6 nhiém cudi dudng ong) dé tiép tuc muc tiéu dam bao phat trién kinh té xa hoi
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mot cach bén vimng. Trong do, tip trung quan 1y va kiém soat hiéu qua cac ngudn thai
chinh (sinh hoat, cong nghiép, NTTS va trong trot), ting kha ning cip nude tir thuong
ngudn,... khic phuc tinh trang 6 nhiém méi truong & cac khu vyc trong diém 13 nhiém
vu quan trong va can thiét.

- Pbi v6i ving bi 6 nhidm nhe: 13 nhitng khu vyuc ven séng 16n (Song Hau) va
nhirng khu vuc ven bién (Bién Pong va Tay) vi ddy 1a nhitng khu vuc c6 sy trao ddi
nude tot, luu thong va thoat nudc dé dang. Can tang cuong kha ning tu 1am sach ngudn
nudc bi 6 nhiém, ting kha ning tiéu thoat bang cach loi dung thuy tridu (ving ven bién)
va tan dung t6i da lugng nude cp tir thugng ngudn qua song Hau.

- P6i v6i ving 6 nhidm trung binh 1a cac khu vic xen gitra 2 ving trén: day 1a
ving giap ranh giita 2 viing 6 nhiém ning va nhe nén sé c6 su dich chuyén ving 6 nhiém
(khong ¢ dinh) do dong chay. Can thich Gng linh hoat cac bién phap quan Iy, trong do
chu trong dén thuc hién cac bién phap phong ngira 6 nhiém tai ngudn va xir Iy 6 nhiém

cudi duong ong.

3.6.2.2 Pé xudt dinh hwdng cdc bién phdp kj thudt kiém sodt theo cac nguon thai

Déi véi timg nguodn thai, can c6 nhitng giai phap kiém soat khac nhau nhu sau:

Pinh hudng kiém sodt nguén nwée thdi sinh hoat: cung véi su phét trién nhanh
chong cuia dan sd, cua cac do thi, luong nude thai ngay cang 16n trong khi hé théng thoat
nuodc, xu 1y nude thai thiéu déng b0, chua tach biét duoc hé théng thoat nudc thai khoi
hé théng thoat nuéc mua dan dén sy kém hiéu qua cua cac dy an xtr Iy nudc thai do thi.
Ty 18 nude thai sinh hoat duoc xtr 1y con rat thip, viéc Gmg dung cac cong nghé trong
xur Iy nudc thai sinh hoat d6 thi chua dat hi¢u qua nhu mong dgi. Can cu vao két qua
mo phong ngudn nudce thai sinh hoat cac séng, kénh tiép nhan ngudn nude thai can phai
kiém so4t can vu tién giai quyét chi yéu thudc céc tinh thanh phd Can Tho, Séc Tring,
Bac Liéu, Ca Mau. Nhu vdy, can phai c6 nhiing giai phap dong bo trong dé wru tién trién
khai xtr Iy nudc thai tai nguén tai cac khu dan cu, do thi. Tach biét hé thé)ng tiéu thoat
nudc mua va nudc thai; thu gom, xtr Iy nude thai do thi, nong thon; nao vét, cai tao cac
kénh, rach bi 6 nhiém ning tai cac d6 thi va ving nong thon.

Pinh hweéng kiém sodt nguoén nwde thdi céng nghiép: CO thé thay rang ngudn

nuéc thai cong nghiép 13 ngudn thai tap trung c6 luong nudc thai rat 16n, néu khong
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kiém soat chit ch& s& dan dén 6 nhiém moi trudng nghiém trong. Do viy, cin ting cudng
hiéu qua x1r Iy nudce thai cong nghiép tir cac khu cong nghi€¢p, cum cong nghi¢p va cac
co s& san xut cong nghiép 1on. Can wu tién viéc xac dinh cac ngudn thai trong diém dé
kiém soat chit ch& va c6 nhirng bién phéap xt Iy ph hop, tng dung cic cong nghé xir 1y
nuée thai méi phu hop voi diéu kién cua ving BPCM dé ting cuong hiéu qua xu 1y.
Thuc hién tdt cac yéu cau vé lép dat hé théng quan tric nudc thai tu dong lién tuc tai
cac ngudn thai co luu luong tir 200m3/ngay dém, truyén nhan két qua quan tric vé co
quan quan 1y méi truong dia phuong phuc vu viéc theo ddi, giam sat nguodn thai. Céac
thong s6 moi truong thu thap dugc co thé hién thi trén giao di¢n web hodc qua cac man
hinh hién thi chuyén dung dung cho hé théng. Hé théng cho phép hién thi cac thong s6
moi trudng theo thoi gian thyc, trong mot ngay bat ky, trong tuan hoic trong thang.

Pinh hweéng kiém sodt nguon nude thdi néng nghiép: Quan Iy nude trong hé
théng kénh muong ndi ddng can phai duoc tinh toan theo ché do rira, ché do tuéi cho
céc loai ciy trong nham giam murc d6 gay 6 nhiém mai trudng hodc giy lang phi ngudn
nuéc. Cac kénh can duoc quan 1y tot ngudn nude cap 1a: Cai San, Thot Not, O Mon, Xa
No, Quan 16 - Phung Hiép... vi day 1a nhirng kénh cip nudc ngot tir song Hau cho ving
dé phuc vu san xuat néng nghiép. Pdi v6i ving nghién ctru, nhiéu khu vuc & ving gitta
ban dao va xa nguén nudc cap (Kién Giang, Ca Mau, Bac Liéu) do thiéu nudc sach,
nude thai 1a ngudn tudi duy nhat cho céc loai cay trong do khong ¢ lira chon thay thé.
Do vay, cAn nghién ctru cic bién phap giam thiéu chat thai tai nguon, tai str dung nudc
thai trong nong nghiép dua trén co s& khoa hoc vi ndng d6 chat dinh dudng kha cao, c¢6
thé 1am giam bét nhu ciu sir dung phan bon.

Pinh hudng kiém sodt nguon nwée thdi do nudi trong thiy san: Can clr vao két
qua mo phong ngudn nude thai do NTTS cac song, kénh tiép nhan ngudn nude thai can
phai kiém soat 1a cac khu vuc nudi tdm ven bién thudc cac tinh Soc Trang, Bac Liéu
(Nam Qudc Lo 1A), Ca Mau va Kién Giang. Vung nudi c4 tra/basa & giita ban dao thudc
tinh Hau Giang, Can Tho. Dudi day trinh bay mot sb giai phap han ché lan truyén 6
nhiém cho mét sé tiéu ving dién hinh cia ving Ban dao Ca Mau:

- Quan ly moi trudng ving nudi: nudce 6 nhiém c6 kha nang xuat hién do sén vét

ao nudi, xa thai thay nudc v¢ sinh ao, nudc thai sinh hoat tir cac hd gia dinh...



121

Do khéng cé cac cdng trinh phan ranh tiéu ving nén nuéc 6 nhidm lan rat
nhanh va luu ciru kha lau chinh trong cac vung nudi nay. Viéc bao vé moi
truong vung nudi dang dugc cai thién kha nhiéu, nhung van con chua triét dé.
Do viy, can xt triét dé 1y ngudn thai 6 nhiém ngay trong timg ho nudi tom va
xa thai tir cac nguon sinh hoat;

Quan ly xa thai tir kénh Bac Liéu - Ca Mau va cac khu dan cu khac va tir viing
san xuat nong nghiép phia Bic QL1A. Mot giai phap chit dong hon 1a ngin
ngira nude thai lan truyén vao viing nay trong thoi ky 1y nudc vao cac ao nudi.
Giai phap duoc dé nghi 1a lam hé thong cong phan ranh ndm phia Nam kénh
Bac Liéu - Ca Mau. Hé théng ndy van hanh ngin ngira 6 nhiém vao ving nudi
trong céac thoi diém iy nudc man nudi thiy san;

Cai tao ha téng vung nudi: Hién tai, kénh muong mat rudng (tu cép 3 tro
xuéng) bi bdi léng nhiéu, trao d6i nudc kém, can phai dugc nao vét. Mat khac,
bénh thiy san c6 kha nang luu citu va lan truyén rong trong ving nudi, anh
huong dén ndi viing va cac ving nudi khac ¢ Kién Giang, Ca Mau, do d6 dé
han ché tac hai ctia hién twong nay can phai phan 1ap vung nudi thanh mot s6
tiéu vung, ¢6 kha ndng hoat dong tuong ddi doc 1ap, c6 kha ndng han ché 6
hiém ra ngoai (4nh huéng dén ving khac) hodc xdm nhap 6 nhiém tir ngoai
(ving khac) vao ving nudi. Hon nita, viéc phan 1ap cac ving nudi bang cac
cdng c6 thé gitip kiém soat nudce tot hon cho san xuat, dic biét 1a kiém soat
man-gilt ngot cho vu lta trong mo hinh lta — tdm trong vung nudi nay;

Dbi véi nguon tac dong tir Song Hau vao cac song nhanh, kénh nhanh cua
ving BPCM: can xét dén dic diém cua triéu Bién Dong dé c6 bién phap kiém
soat hop 1y va khoa hoc. Nhat 14 Iic tridu 1én va & thoi diém dinh triéu, néu
khong duoc kiém soat cac khbi nude 6 nhiém co thé theo dong nude xam nhap
sdu vao cc song, kénh nhanh vao ndi ving ban dao. Cac ngudn thai tir song
Hau chi yéu 1a tir cong nghiép, thily san (1a nhitng ngudn thai 16n) nén can
quan tric lién tuc chit lvong nude mit trude khi ldy nudce tir song Hau dé cap

nude cho cic nganh kinh té trong ving.
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KET LUAN VA KIEN NGHI

KET LUAN

V&1 muc ti€u cua luan an la Xay dung dugc co sé khoa hoc nham danh gia lan
truyén cac ngudn nudc thai chinh (sinh hoat, cong nghiép, trong trot va nudi trdng thiy
san) gdy 6 nhiém va lam rd tac dong cua cac ngudn nudc thai chinh dén chit luong nude
mat vung Ban ddo Ca Mau phuc vy thiét thuc cho cong tac bao v¢ tai nguyén nudc mat
nham dap Gmg nhu cau phat trién bén viing vé kinh té xd hoi cia ving nghién ciru.
Nghién ctru di dat dugc nhitng két qua chinh duéi day:

- Vé nghién ctru nguon xa thai va tai luong nudc thai anh huong dén chat luong
nudc mit ving BDCM: da tinh toan duoc luu lwong nudc thai va tai luong chat thai caa
ving BDCM 3.506.796 m3/ngay-dém, tinh Ca Mau c6 lugng nudc thai xa vao séng/kénh
16n nhat (chiém 29,0%); nho nhat & Hau Giang (8,5%). Tir d6, di xac dinh dugc 4 ngudn
thai chinh anh huéng dén chat luong nude ciia ving nghién ciru 1a ngudn thai sinh hoat,
cong nghiép, trong trot va NTTS, ngudn nudc thai trong trot 1 16n nhat (chiém 44,7%);
NTTS (33,3%); sinh hoat (16%); cong nghiép (5,2%). Trong do, nguén nudc thai sinh
hoat phan bd khép ban dao (tai lugng lon nhét chiém 64,4%), doc theo cac song kénh
ctia ving (ddy ciing 1a mot dic diém dién hinh cta ving nghién ctru, nha ven kénh) va
tap trung & cac thanh phd/thi x4 clia viing; ngudn thai cong nghiép tap trung & cic song
16n nhu séng Hau, Ganh Hao, Ong Péc,...; ngudn thai NTTS tap trung & cac ving ven
bién DPong va Tay, ving giita ban d4o. Riéng ngudn thai trong trot tip trung & cac khu
vuc ngot hda & phia Bac va giita ban ddo (13 ngudn phan tan) nén rat kho kiém soat va
cling d4 anh hudng dén chit luong nude mit cia ving. Cac ngudn thai trén di lam nude
mit trong ving BDCM bi 6 nhiém hitu co va vi sinh v6i cac thong s6 vugt TCCP 1a DO,
BODs, NH4* va tong Coliform (vuot TCCP tir 1,1 — 3,7 1an).

- Qua két qua tinh toan VN_WQI c6 thé thdy ving bi anh hudng bdi 6 nhiém
nude mit chiém khoang Y4 dién tich toan ving, chi s6 VN WQI c6 gia tri thip (0-25)
tuong (mg v4i muc danh gia chat lugng nudc 14 6 nhidém ning vao mua mua chiém 52%
(cao hon mua kho). Bién d6 dao dong cua VN_WQI ciing rat khac nhau, cdc tinh Hau

Giang, Séc Tring, Kién Giang va Can Tho ¢6 gia tri WQI thdp va bién d6 dao dong 16n
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(d6ng nghia véi 6 nhidm nghiém trong hon); 2 tinh Bac Liéu va Ca Mau c6 gia tri
VN_WQI 16n hon 50, nén chat lugng nudc mit khong bi 6 nhiém nghiém trong. Nhu
vay, dy ciing 1a cic ngudn thai, cac thong sb chat lwong nudc mit chinh c6 quyét dinh
dén chat luong nudc mat Ban dao Ca Mau.

- Két qua nghién ctru lan truyén cac ngudn nuédc ving BBCM (Mikel1-AD) cho
thdy, cac ngudn tir bién ving BDCM bao gdm céac ngudn tir Séng Hau tir thuong luu (ty
1¢ thanh phan ngudn nudc chiém 16n nhat trén 80%); tir bién Pong va bién Tay (trén
90%) 1a cac nguon chi phdi ché do thuy lyc ving ban dao, do d6 no ciing chi phdi dong
luc cua cac ngudn 6 nhidm. Cac ngudn nodi ban dao bao gdm cac ngudn thai sinh hoat,
cong nghiép, nong nghiép, nudi trong thuy san 13 cic ngudn chinh gay 6 nhiém. Nhat 13
cac nguodn thai khong thudng xuyén (phét sinh trong thdi gian nao d6) nhu nudc thai
thity san, sy ¢b moi truong. .. ciing d3 gay 6 nhiém moi truong cho ban dao. Két qua mé
phong lan truyén 6 nhiém (Mike-Ecolab) da danh gia duoc tong quat, chi tiét chat lugng
nudce mit trong ving BDCM. Trong dé di xac dinh duoc cac ving 6 nhiém nghiém
trong, can c6 bién phap xir Iy ngay, chil yéu tap trung tai cac thanh phd Can Tho, Séc
Tring, Ca Mau... Cac vung giita Ban dao bi 6 nhiém nghiém trong hon cic ving ven
bién do bi anh huong cua thuy tridu Bién Pong va Bién T4y di tao nhitng ving giap
nude nén viée trao doi nude bi han ché. Cac kénh tiép nhan nhiéu nguén nudc thai nhu
sdng Ganh Hao, kénh Ca Mau - Bac Liéu, Quan Lo - Phung Hiép... va cac kénh noi thi
clia cac thanh phd, thi xa. Vung bi 6 nhiém nhe 13 nhitng khu vuc ven song 16n (Song
Hau) va nhimg khu vuc ven bién (Bién Dong va Tay) vi day 1a nhitng khu vuc o su
trao doi nude tot, luu théng va thoat nudc dé dang.

Nghién ctru d3 danh gia duoc tac dong ciia ngudn xa thai dén chét luong nude va
vai trd clia cac yéu to khac (tridu, dong chay). Trong dé ngudn nudc thai sinh hoat 13
ngudn anh huéng chinh dén chét lugng nude ving Ban dao Ca Mau véi pham vi va mirc
d6 anh huong rat rong, vi hau hét cac song/kénh cua ving nghién ctru déu c6 dan sinh
song doc theo séng/kénh va lugng nudce thai sinh hoat khong duoc xir 1y lién tuc xa hang
gid vao ngudn nude. Tiép dén 1a ngudn nudce thai cong nghiép ciing di giy anh hudng
dén ving, mic du it ngudn nhung luu lugng xa thai 16n da gay 6 nhiém nghiém trong

cho mét sb song, kénh chinh cta ving. Cac ngudn thai con lai (tréng trot, NTTS...) 1a
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nguon thai phan tan, kho kiém soat cling da anh huong dén chat lugng nudc cuia vung

nghién cuu.

V& dinh hudng cac bién phap k¥ thuat kiém soat ngudn nude thai: véi dic diém

xa thai cua cac loai hinh x4 thai trong ving BPCM chu yéu 1a nudc thai sinh hoat, cong

nghiép, trong trot va NTTS. Do vdy, bén canh cac giai phap quan 1y chung dé bao vé

moi trudng nudc mat, can tap trung kiém soat cac nguon thai trong diém la van dé uu

tién do1 voi vung nghién ctru. Pong thoi, can co giai phap tai st dung nudce thai vi day

12 gidi phap tranh lang phi ngudn nudc va giam thiéu 6 nhiém.

1)

2)

3)

Piém méi vé khoa hoc ciia luin an:

Xay dung duogc co s¢ khoa hoc nham nghién curu, danh gia lan truyén cac nguén
xa thai va thanh phan gy 6 nhiém chinh c6 trong nudc thai sinh hoat, cong
nghiép, nong nghiép (tréng trot) va nudi trong thily san

Lam 6 duoc co ché trao doi nude trén co sé két qua tinh toan thanh phan nguén
nude tir bién (Séng Hau, bién Bién) va ndi ban dao (cac ngudn nudce thai) nham
xéc dinh xu thé, pham vi lan truyén, gy anh huong 6 nhiém cua cac ngudn nudc
trong ving Ban ddo Ca Mau. Mot s6 khu vuc bi anh huéng do xa thai gdy 6 nhiém
nang do dac diém phan bd nguén thai tap trung, mat 4o cao nhu sinh hoat, cong
nghi¢p. Cac nguén xa thai v&1 mat d§ cao, pham vi rdng tap trung ¢ cac do thi
16n nhu Can Tho, Vi Thanh, Séc Trang, Bac Liéu, Ca Mau.

X4c dinh duoc cac ving 6 nhiém dya vao dic tinh thuy luc (dong chay, hudng
nhan nudc, hudng tiéu thoat...) va chat luong nudce tir dé xac dinh dugc cac van
dé chinh dbi véi méi trudng nuwdc mit va dinh hudng giai phap cai thién chat
luong nude mat. Cac séong/kénh ¢ khu vuc ven bién 1a nhitng khu vuc co chét

lugng nude dugc cai thién hon so véi cac khu vuc ndi viung ban dao.
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KIEN NGHI

C6 thé thay rang, két qua cua luan an da gop phan giai quyét cac van dé dang ton
tai vé 6 nhiém nguén nudc mat do cac hoat dong x4 thai trong vung nghién ctru. Cac két
qua di cho thiy kha ning 16n cua viéc Gmg dung cac cong cu tinh toan (M6 hinh toan,
GIS...) trong viéc giai quyét bai toan lan truyén 6 nhiém trong ving BDCM.

Dé tng dung két qua vao thuc té dugce tot hon, dap ting dugc yéu cau thuc té thi
can tiép tuc nghién ctru sdu hon cac ndi dung sau:

Nghién ctru sau hon vé kha nang ty lam sach cia nguon nudc trén cac song,

kénh trong ving nghién ctru phuc vu cong tac quan 1y va kiém soat 6 nhiém;

- Cac nguon thai phan tan (néng nghiép, nudc mua chay tran...) rat kho kiém
soat, can tiép tuc nghién ctru sdu hon.

- Can nghién ctru sdu hon van dé 6 nhiém moéi truong nude xuyén bién gidi, ing
pho hiéu qua vé6i dién bién BPKH dé giam thiéu tac dong téi moi truong nudc
mat trong vung nghién ctru.

- MOt s6 vi tri xa thai dién hinh can nghién ctru danh gia chi tiét hon (md phong
chét lugng nudce bé“mg mo hinh 3D) dé xac dinh duoc chinh xac quy luat, dién
bién 6 nhiém theo khéng gian (3 chiéu) nhim co nhiing giai phap giam thiéu

hiéu qua.
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PHU LUC 1
PHU LUC 1.1: THONG KE CAC NGUON THAI THEO TUNG TUYEN KENH
Bdng PL1. 1: Thong ké nguon mude thdi sinh hoat theo tuyén kénh chinh vimg BDCM

A 1A . A X .. Luu lwgng xa thai vao
TT Tén kénh chinh Dan so (nguoi) kénr?(mSIS)
1 | Séng Bay Hap 14053 0,120
2 | Branch7460 7027 0,060
3 | Kénh Céi Cung 2911 0,025
4 | Kénh Céi San 52241 0,445
5 | Kénh Céi Trau — Pai Ngdi 10837 0,092
6 | Kénh Ca Mau — Bac Liéu 34394 0,293
7 Séng Ganh Hao 8558 0,073
8 | Kénh Hoa Binh 5704 0,049
9 | Kénh Chia Phat 4891 0,041
10 | Kénh 30-4 9672 0,082
11 | Kénh Chic Bang 18869 0,161
12 | Kénh KH8 17843 0,152
13 | Kénh Lo Xe 7875 0,067
14 | Song My Thanh 22134 0,189
15 | Kénh Nang Mau 28613 0,244
16 Kénh Ngan Dura — Bac Liéu 14683 0,125
17 | Kénh O Mén 31225 0,266
18 | Kénh Ph6 Sinh 3149 0,027
19 | Kénh Phuéc Long — Vinh My 6100 0,052
20 | Kénh Quan Lo - Nhu Gia 12840 0,110
21 | Kénh Quan Lo - Phung Hiép 47734 0,407
22 | Séng Nhu Gia 21399 0,182
23 | Séng Ong Péc 9927 0,084
24 | S6ng Trem 5956 0,051
25 | Kénh Xa No 44909 0,383
26 | Kénh CM54 7875 0,067
27 | Kénh Thanh My - ST2 11047 0,094
28 | Kénh Quan Lo - Gia Rai 5709 0,049
29 | Kénh C6 Co— Bac Liéu 9500 0,081
30 Song Cua Lén 4730 0,040
31 | Rach Tiéu Dura 3210 0,074
32 | Branch7446 TV16 932 0,008
33 | Séng Pam Doi 3544 0,030
34 | Séng Cai Bé 838 0,007
35 | Kénh Ong Cong 1367 0,011
36 | K&nh Thuan Tao 585 0,005
37 | Kénh Sau Dong 2075 0,017
38 | Kénh Tic Van 1071 0,009
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Luwu lwgng xa thai vao

TT Tén kénh chinh Dan so (nguoi) kénh (m¥s)
39 | Kénh Hoc Ring 2231 0,019
40 | Kénh Khtc Tréo 946 0,008
41 | Branch7830 DH BL 1108 0,009
42 | Kénh Tran Van Thoi 2976 0,025
43 | Kénh Lam Truong CM?2 2159 0,019
44 | Kénh CM10 1549 0,013
45 | Kénh Bién Nhi 1128 0,010
46 | Kénh Tam Thudc 3 700 0,006
47 | Kénh U Minh2 896 0,008
48 | Kénh KT1 1 3695 0,032
49 | Kénh U Minh 1651 0,014
50 | Kénh Chong My 5422 0,046
51 | Kénh KH1 8355 0,071
52 | Kénh Xéo Can 1 1080 0,009
53 | Kénh Xéo Can 2 1105 0,009
54 | Kénh Thét Nt 1 2989 0,026
55 | Kénh Thot Not 1 10559 0,090
56 | Kénh Sau Thudc KG 1391 0,012
57 | Kénh KH5 851 0,007
58 | Kénh KH5 CT6 1493 0,013
59 | Kénh Thi Doi 2 975 0,008
60 | Kénh CS KS1 1158 0,010
61 | Kénh So Hai 1028 0,009
62 | Kénh Thom Rom 3338 0,028
63 | Kénh Thi Doi 1 1175 0,010
64 | Kénh CT4 3054 0,026
65 | Kénh Xang NM2 985 0,008
66 Kénh antenoy 1 1894 0,016
67 | Kénh Santenoy 2 1041 0,009
68 Kénh Santenoy 3 1384 0,012
69 | Kénh LHQL1 2559 0,022
70 | Kénh Sa Keo 1518 0,013
71 Kénh Chau Hung 1 1509 0,013
72 | Kénh Br7098 NN ST 300 0,003
73 | Kénh Thoi Chién NR 575 0,005
74 | Kénh Nang Rén 1794 0,015
75 | Kénh Xéang Cip 2 1436 0,012
76 | Kénh Dai Tri ST 1114 0,009
77 | Kénh Tra Nién 3582 0,031
78 | Rach Tdng Céng 1 1122 0,010
79 | Rach Tong Cang 1 683 0,006
80 | Kénh Tiép Nhat 1 2824 0,024
81 | Kénh Tiép Nhat 2 2369 0,020
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Luwu lwgng xa thai vao

TT Tén kénh chinh Dan so (nguoi) kénh (m¥s)
82 | Kénh Cai Xe 2238 0,019
83 | Kénh An My ST 1776 0,015
84 | Kénh Cay Vong ST 3104 0,026
85 | Kénh MH BaRinh4 1734 0,015
86 | Kénh MH BaRinh2 795 0,007
87 | Kénh MH BaRinh8 983 0,008
88 | Kénh Cai Tram 1989 0,017
89 | Kénh Giira LH 2038 0,017
90 | Kénh Nb6i CLLH1 1106 0,009
91 | Séng Binh Thay 4910 0,013
92 | Kénh KH9 3375 0,029
93 | Kénh Giira KH7 2099 0,018
94 | Kénh Tho Mai 2778 0,023
95 | Kénh Céi Poi Vam 2050 0,017
96 | Branch7427 Lo9 TV15 1305 0,011
97 | Kénh Ddng Clng 4076 0,035
98 | Kénh Ho Phong 3116 0,027
99 | Kénh Phong Thanh Tay1 1328 0,011
100 | Kénh Phong Thanh Tay2 610 0,005
101 | Kénh Pho Sinh 2 1848 0,016
102 | Rach Kim Quy 569 0,005
103 | Rach Xéo Quao 1 1149 0,010
104 | Rach Xéo Quao 2 500 0,004
105 | Kénh Huyén Ké 3 1478 0,013
106 | Kénh Lang Tram 1 2391 0,020
107 | Kénh Lang Trdm 3 500 0,004
108 | Kénh Huyén Sir 1 954 0,008
109 | Kénh Huyén Sir 2 425 0,004
110 | Kénh Huyén Sir 3 3115 0,027
111 | Kénh No 1 3843 0,033
112 | Rach Vop 1404 0,012
113 | Kénh Ngon Co Lén 2886 0,025
114 | Kénh Lai Hiéu 5845 0,050
115 | Kénh Vinh Loc 1 2009 0,017
116 | Kénh Cong Hoa 2477 0,021
117 | Kénh Pho Sinh 1 1119 0,009
118 | Kénh KH6 5556 0,047
119 | Rach Xéo Chit 10969 0,093
120 | Kénh Céi Con 1817 0,015
121 | Kénh Thbt N6t 8144 0,069
122 | S6ng Céi Lon 8287 0,070
123 | Séng Céi Trau 2839 0,024
124 | S6ng Hau 17900 0,246




145

Luwu lwgng xa thai vao

TT Tén kénh chinh Dan s6 (ngudi) kénh (m¥s)
125 | Séng Can Tho 642 0,088
127 | Kénh Phung Hiép 2 5313 0,045
128 | Kénh Giira NMCT?2 2823 0,024
129 | Kénh N6i Nang Mau 8 1002 0,009
130 | Kénh Tra Cu Can 1097 0,009
131 | Kénh Céi Oanh 2612 0,022
132 | Kénh Tong Can 4436 0,038
133 | Kénh CH 3270 0,028
134 | Kénh Minh Ha 2345 0,020
135 | Kénh Nhénh Léi Hiéu 2730 0,023




Bdng PLI. 2: Thong ké cac nguon nude thai cong nghiép vimg BDCM
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. Toa do Q thai
TT | Nguon xd nuéc thai cong nghiép Dia chi (m¥ngay Phan logi
X Y dém)

1 | Cong ty Duyén Hai - Bac Liéu Hiép Thanh - TP. Bac Liéu 588044,7 1022732,2 - | Nudi tréng thay san
2 | Cong ty CBTS Minh Hiéu 4p 3 - Tan Phong - Gia Rai - Bac Liéu | 550530,1 | 1021331,0 396 | Ché bién thuy san
3 | Khu ché bién thay san P.5 - TP. Bac Liéu 9.272321 | 105.723242 - Che;’r']zrr}]thuc
4 | cong ty ché bién thirc an P.3-TP. Bac Liéu 5754825 | 10276458 - Chesr']zrr;]thuc

5 | Cong ty ché bién luong thuc P.7- TP. Bac Liéu 576969,3 | 1027576,5 - | Ché bién thuy san
6 | Cong ty ché bién TS Vinh Loi TT Hoa Binh 570728,2 | 1026320,2 738 | Ché bién thuy san
7 | NM ché bién thay san Hoa Binh - Vinh Loi - Bac Liéu 568192,5 | 1025774,1 - | Ché bién thay san
8 g?r?rgnéy che bien TS Gia Rai Hé Phong - Gia Rai - Bac Liéu 584718,7 | 10283329 690 | Ché bién thity san
9 | Cong ty ché bién TS NIGICO Ho Phong - Gia Rai - Bac Liéu 538304,4 | 10173215 900 | Ché bién thuy san
10 | Céng ty NIGICO Ho Phong - Gia Rai - Bac Liéu 548285,0 | 1020563,6 972 | Ché bién thuy san
11 S?;g ty CBTS &XNK Quoc 444 Ly Thuong Kict, P4 Tp CaMau | 2224680 | 10136160 1.000 | Ché bién thay san
12 | Cong ty CP Thuy san Minh Hai P4. TP. Ca Mau 516782,7 | 1013513,3 - | Ché bién thuy san
13 | Céng ty CP CB TS Cadovimex Cai P6i Vam - Phi Tan - Ca Mau 479268,2 9792222 621 | Ché bién thay san
14 | Nha may ché bién TS Pam Doi TT Pam Doi - Ca Mau 521773,7 | 994857,1 300 | Ché bién thuy san
15 | NM khi dién dam Ca Mau Khanh An - U Minh - Ca Mau o077485 | 10212897 86.400 | 1@ mgﬁhl dien
16 BQLDA cum khi dién dam Ca L0 D - KCN, Ngb Quyen, P1, Tp Ca 514123,9 1017224,8 805 Sinh hoat

Mau Mau

17 gr(]);r?] ty CP XNK néng san thuc 696 Ly Thuong Kict, P6, TP Ca Mau 522095,5 1013773,2 200 Cheé)r:grrlnthuc
18 | Cong ty CP thiay san Minh Phii KCN P8, Ly Van Lam, TP Ca Mau 517124,3 | 10121914 1.800 | Ché bién thuy san
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. Toa dé Q thai
TT | Nguon xd nuéc thai cong nghiép Dia chi (m¥ngay Phan logi
X Y dém)
19 | Cong ty TNHH Hugnh Hong ap Nhi Tuomg, H‘;;I‘SUMY  CaiN6c, Ca | 5178355 | 1014095,7 450 | Ché bién thay san
20 Cong ty TP thuy san XNK Ca Nam bam, Lu:ong The Tran, Cai Néc, 523964,3 1020776,0 365 | Ché bién thiiy san
Mau (FF Ca Mau
21 | Cong ty CP CBTS XK Tac Van ap Cay Tram, Binh Binh, Ca Mau 5207904 | 1013632,8 480 | Ché bién thiy san
22 | San bay Ca Mau TP Ca Mau 519357,1 1014176,8 - Sinh hoat
23 f\:&g ty CPCB & dichvu TS Ca | 4 \auyén Cong Trir, P8 - TP CaMay | L0908 | 1013046,7 770 | Ché bién thity san
54 | CONgty TNHH MTV CBTS & 44 - L§ Thusng Kiét, P6, TP Ca Mau 517284,9 | 1014045,9 800 Che bien thyc
XNK Ngo pham
25 | Xi nghi¢p duong Ca Mau ap 1, xa Tri Phai, Théi Binh, Ca Mau 517206,2 1039335,9 4.700 | Xinghiép duong
26 | Cong ty CP XNK Thanh Doan P8, TP Ca Mau 516387,6 | 1014968,7 240 | Ché bién thuy san
27 | Cong ty CP Thuay san Ca Mau Cao Thang, P8, Ca Mau 516985,1 | 1013238,1 625 | Ché bién thuy san
28 | BV DK Hoan My Minh Hai S6 9, Lac Long Quan, P7, TP CaMau | 516362,0 | 10138214 - | Ché bién thuy san
29 | Cong ty CB TS Quéc Viét P6, TP Ca Mau 522468,0 | 1013616,0 - | Ché bién thuy san
30 | Cong ty CP ché bién TS Ca Mau X& Long Thé Tran - Cai Néc 5142456 | 1009672,9 - | Ché bién thuy san
31 | Cong ty CP XNK Nam Cin TT Nam Cin - Ca Mau 498807,3 | 967935,6 600 | Ché bién thuy san
32 | Nha may ché bién thuy san TT Ong B¢ - Tran Vian Thoi 484323,2 | 1000075,1 300 | Ché bién thuy san
33 | Khu CN Hung Pha Phia nam Can Tho 588434,9 | 1105385,9 - | Ché bién thuy san
34 | Cong ty Dugc Phamar O Mén - Can Tho 564446,0 | 1120533,3 - Y té
35 | Nha may ché bién rau ca qua Tp Can Tho 586371,3 | 1108869.6 - Che;r:eérr]nthuc
36 ang ty TNHH cap thoat nudc 2A Nguyen Tral,AP An Hbi, Ninh Kiéu, | 586423,9 1109812,3 300 Cép thodt nuc
Can Tho Can Tho
37 Cang ty TNHH cap thoat nuac P Bui Hiru Nghia, Q. Binh Thuy, Can 583923,0 1112887,9 200 Cép thodt méc
Can Tho Tho
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. Toa dé Q thai
TT | Nguon xd nuéc thai cong nghiép Dia chi (m¥ngay Phan logi
X Y dém)
38 | Cong ty TNHH Victoria Can Tho | P. Xuan Khanh. Q Ninh Kiéu, Can Tho | 586958,8 | 1109840,4 107 Sinh hoat
39 | Bénh vién da khoa TP Cin Tho 4 - Chau Van Ller;{éi. An Lac, Q Ninh | 585730,0 1108953,3 370 Y té
583668,7 1107207,5
40 | Cong ty CP Bia - nudc giai khat 586 Buong 30/4. P Hng Loi, Can Tho 170 Nudc giai khat
41 | Cong ty CP Duogc Hau Giang 288 Bis Nguyén Vin Cir, P. An Hitu 584020,4 1110497,5 605 Y té
42 | Cong ty TNHH TTTM Lotte 84 Mau Than, P AnkHoa, Q. Ninh Kiéu, | 583815,4 1110170,9 930 Sinh hoat
TP. Can Tho

43 | Cong ty CP da Tay Do 2 - L& Hong Phong, Binh Thily, Can Tho | 582070,7 1113869,9 280 giay da
44 | Nong truong SGng Hau Huyén Co D6 - Can Tho 581820,8 1103939,3 - Nung nghiép
45 %Q%g TNHH Thuan Hung QL 1A, P. Ba Lang 5908328 | 1104399.9 250 | Ché bién thity san

Cong ty TNHH Wilmar Agro KCN Hung Phu 1, Tan Pha, Q Cai Rang, | 590832,8 1104399,9 Ché bién thyc
46 X 150 z

V.Nam Can Tho pham

Coéng ty CP Bénh vién DK Hoan | L6 20, V8 Nguyén Giap, P . Pha The, | 588340,0 | 11051415 .
47 N X 200 Y té

My Can Tho
48 | Cong ty CP xi mang Tay Do P. Phudc Thoi 575518,8 1119279,3 190 SX Xi mang
49 | Cong ty CP thuy san NTSF P Thai Thuan, Q. Thét Not 554698,1 | 1140332,2 1.900 | Ché bién thuy san
50 | Cong ty CP thuy san Hai Sang QL 9L KV Tho(':gl; h%?:; P. Théi Thuan | 555390,7 11374902 319 | Ché bién thuy san

- s i . .. A 559976,8 1133546,6

51 Cong ty CB thuy hai san Higp QL 91, KV Thai An 3, P Théi An, Can 2150 | Ché bién thiy san

Thanh Tho
£, | Cong ty TNHH MTV Tan i P, Théi Thuan 554470,8 | 1140561,8 4450 | Ché bién thiy sin

Duong
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. Toa dé Q thai
TT | Nguon xd nuéc thai cong nghiép Dia chi (m¥ngay Phan logi
X Y dém)
53 Cong ty TNHH MTV XNKTS 33- Tap doan 11, ap Ymh Thanh, Vinh | 550675,0 1138558,7 950 | Ché bién thiy san
Anpha Trinh, Can Th

54 | Cong ty CP siia Viét Nam QL 91 - KCN Tra Néc Sf7allr | 11166460 658 Che;)r'lgrr‘nthuc
55 | Nhiét dién O Mén TT O Mén, Can Tho 573697,8 | 1119941,7 - Nha may dién
56 | Cong ty Pepsico Viét Nam KCN Tra Néc 576102,9 1118220,2 800 Nudc giai khat
57 :\Z/Ioeril%ty TNHH Kwong Lung KCN Tra Néc 577115,1 1116675,9 11.000 May mc

58 | Nhiét dién Tra Noc KCN Tra Noc 578614,2 1116550,5 - Nha may dién
59 | Cang Tra Noc KCN Tra No6c 577553,8 1117704,0 - Khu céng nghiép
60 | Khu céng nghiép Tra Noc KCN Tra Néc 577053,7 11178927 10.000 | Khu cdng nghiép
61 | Cang Container Can Tho TP Can Tho 580134,6 1115432,0 - Khu cong nghiép
62 | Nha méy ché bién luong thyc Tp Cin Tho S78485,7 | 11167982 : Che;’r']zrr}]thuc
63 | San Bay Cin Tho 179B, Lé Hon%ggc%r;lg(; Q Binh Thuy, 579635,6 1115588,9 600 Sinh hoat

64 | NM ché bién thay san Chéu Thanh- Hau Giang 580259,7 | 1100164,7 - | Ché bién thuy san
65 | Cong ty CB thuy san Viét Hai TX Vi Thanh - Hau Giang 580983,6 | 1095527,5 - | Ché bién thuy san
66 | Nha may duong Hau Giang TX Vi Thanh - Hau Giang 545635,8 1078021,9 - San xuat duong
67 | Cong ty CB Thiyy san Phli Thanh TX Vi Thanh - Hau Giang 5932355 | 11013454 - | Ché bién thuy san
68 | Nha may duong Hau Giang Vi Thuy - Hau Giang 580401,1 1101691,2 - San xuat duong
69 | NM ché bién hrong thyc Chau Thanh- Hau Giang 5474954 | 10790661 : Che;’r']grr‘nthuc
70 | Nha may duong Hau Giang Chéu Thanh- Hau Giang 589792,2 1083315,4 - San xuat duong
71 | NM CB luong thyc Kién Giang Rach Gié, Kién Giang >13641,3 | 11009015 - | Chebien thye

pham
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. Toa dé Q thai
TT | Nguon xd nuéc thai cong nghiép Dia chi (m¥ngay Phan logi
X Y dém) o
72 | Céng ty TNHH Huy Nam Cang ca Téac Cau - Kién Giang S13752,7 1091347.4 - Che;)r']g?r]thuc
73 | Nha may ché bién rau cu qua Rach Gi4, Kién Giang 513476,2 | 11008087 - Che;)r']g?r]thuc
74 ﬁg?ng ty CB thiy san Phuong P7, Soc Tring 6047052 | 10643704 1.600 | Ché bién thay san
75 | Coéng ty TNHH CBTS Thanh Trj ap 3, TT Phi Loc, Soc Tring 5811315 | 1043234,0 500 | Ché bién thuy san
76 Cong ty TNHH Ngoc Thuan ap Giong Chat, Llevu Ta, Tran B¢, Soc 622130,7 1043289,5 11.520 | Ché bién thiy san
Hung Trang

77 | Cong ty TNHH Khénh Sing 67QL 1A Tamxil;‘gf; Dai Tam, My | 6034365 | 1056567,7 450 | Ché bién thity san
78 | Congty CPNT & CBTSMs o | 2P Moo, xa Tr“r}%é'i';h’ TranBe, Soc | 628948,4 | 1043588,3 13.383 | Ché bién thay san
79 | Céng ty CP Sao Ta P2, Séc Tring 6044155 | 1065712,9 19.200 | Ché bién thuy san
80 | Cong ty Ché bién TS Kim Anh P2, Soc Tring 607107,0 | 1062016,9 600 | Ché bién thuy san
81 | Cong ty CBTS IMEXCO P3, Séc Tring 605450,1 | 1062138,6 - | Ché bién thuy san
82 gt‘;g?r%i\'uo' trong XNK TS P7, Soc Tring 6051523 1 1063750,9 13.149 | Ché bién thily san
83 | XN ché bién TP XK Thai Tan P7, Soc Tring 609615,8 | 10621564 1.600 | Ché bién thuy san
84 | Cong ty ché bién TS 0t xi Tan Van, My Xuyén, Soc Tring 610141,5 | 1055967,2 2.000 | Ché bién thay san
85 | Nha may duong Séc Trang Long Phu, Soc Trang 612791,0 1063590,4 1.600 San xuat duong
86 | Cong ty Phat trién ha ting KCN An Hiép, Chau Thanh, Séc Tring 6041937 | 1065496,8 4.000 Sinh hoat
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Bdng PLI. 3: Bang tong hop phdn loai nguén thdi vimg BDCM

TT | Q nuoc thai So Ty l¢ Nguon xd Nguén tiép nhan
(m*ngay.dém) | nguon | (%)
1 |=>1000 38 26,4 | - TP. Can Tho (KCN Tra Noc, Coéng | Song Hau, kénh Thot
ty Ché bién Thuy san Thét Not); Not;
- Céc cong ty ché bién thiy san thudc | Séng My Thanh; Kénh
tinh Soc Triang (Sao Ta, Mo O, | Séc Tring — Maspero;
Stapimex, Ngoc Thudn Hung); Soéng Trem;
- Nha may khi dién dam, Nha may | Song Hau, Ganh Hao,
dudng (Ca Mau). Séng Pdc, Cai Lon, Cai
- Va céc khu dan cu thudc cac thanh | Bé; Kénh Bac Liéu - Ca
phé/thi xa trong viing nghién ctru Mau, Quan Lo - Phung
Hiép
2 |500 < Qnt <|35 24,3 | - Bac Liéu (Cong ty ché bién thuy san | Kénh Bac Liéu - Ca Mau
1000 Nigico, Anpha, Girime); Séong Cai Do6i Vam,
- Ca Mau (Cong ty ché bién thuy san | Kénh Lang C&;
Ca Mau, Cadovimex, Nam Can); Kénh 16m, 30/4
- Soc Trang (Cong ty CBTS Kim Anh,
Imexco).
- Va cac khu dan cu thudc cac thi trdn
trong vung nghién ctru
3 200 < Qnt < |26 18,1 | - Ca Mau (Cong ty CBTS Tac Van, | Song Pam Doi, Ganh
500 Huynh Huong, PAm Doi, Thanh | Hao, Kénh Bac Liéu - Ca
Poan); Mau;
- Bac Liéu (Cong ty CBTS Minh | Kénh Bac Liéu - Ca
Hiéu, Thuan Hung); Mau;
- Can Tho (Bénh vién da khoa TP Can Song Hau, Rach Cai Sau
Tho, Bénh vién Da khoa Hoan My
Cong ty CP da Tay Do)
4 1100 < Qnt < |13 9,0 - Can Tho (Céng ty CP xi mang T4y | Séng Hau
200 b6, Cong ty CP Bia va nudc giai | Kénh U Minh, Téan
khat, Cong ty TNHH Victoria Can | Hung, Cay Duong
Tho)
- M6t s thi tran thudc tinh Ca Mau (U
Minh, Tam Giang, Tan Hung); Hau
Giang (Tan Thuan, Cay Duong)
5 |5<Qnt<100 |32 22,2 - Hau Giang (Nha may duong Héau | Kénh Xa No, Nang Mau

Giang, Cong ty CBTS Phu Thanh,
Nha may ché bién luong thuc);
- Kién Giang (Céng ty TNHH Huy
Nam, Nha may ché bién rau ci qua)
- Mot 6 thi tran thudc tinh Ca Mau
(Théi Binh), Séc Trang (M T1)

Kénh Cai San
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PHU LUC 2
PHU LUC 2.1: THIET LAP MO HINH MIKE11-ECOLAB

1. Giéi thiéu mé hinh Mikell

M6 hinh MIKE 11 12 mot phan mém k¥ thuat chuyén dung do Vién Thuy luc
DPan Mach (DHI) xay dung va phat trién trong khoang 20 niam tré lai day, duoc tng
dung dé md phong ché do6 thay lec, chat luong nude va van chuyén bun cat ving cia
s6ng, trong s6ng, hé thdng tudi, kénh dan va cac hé théng dan nuéc khac. MIKE 11 bao
gom nhiéu mé dun c6 cac kha nang va nhiém vu khac nhau nhu: mé dun mua dong chay
(RR), md dun thuy dong lyc (HD), mé dun tai - khuéch tan (AD), mé dun sinh thai
(Ecolab) va mot s6 md dun khac. Trong d6, mé dun thuy luc (HD) duoc coi 1a phan
trung tdm ciia md hinh. Luan an sir dung cac mo dun HD, AD va Ecolab dé mo phong
chat luong nudce ving Ban dao Ca Mau.

a) Mo dun thuy lyc HD

Mo dun thuy luc dugc x@y dung trén co s& hé phuong trinh Saint Venant mat
chiéu cho truong hop dong khdng 6n dinh, gém hai phuong trinh sau:

Phuong trinh lién tuc:

80 o4
2 Vo i
ox ot
(1)
Phuong trinh dong luong:
o o —-1
e | E 5 N
{_F'J t = i‘L'_‘:! E_ler? + {__I|£_| =0
' X X C“ AR
)
Trong do6:
Q: Luu luong (m3/s) A: Dién tich mit cit wot (m?)

x: Chiéu dai doc theo dong chay (m) t: Thoi gian (s)

g: Gia tdc trong truong (m/s?) h: Do sau nude (M)

q: Luu lugng gia nhap don vi (m?/s)  R: Ban kinh thuy luc (m)
C: Hé s6 Chezy C=1/n. Ry a: Hé s6 phan bé dong luong

n: Hé s6 nham
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So dd giai hé phuong trinh Saint - Venant dya trén so d6 sai phan an duoc phéat
trién boi Abbott va Ionescu (1967). Theo so dd tinh nay, tai mdi nut so dd chi cho phép
tinh duoc 1 gia tri, cac bién Q va z dugc xép xen k& nhau, néu nit nay tinh Q thi hai nat
trudc va sau né s& tinh z va duoc tao tu dong béi mé hinh dya trén yéu cau ciia ngudi
dung.

Diéu kién 6n dinh: Bé so d6 sai phan hitu han 6n dinh va chinh xac, can tuan tha
cac diéu kién sau:

- bia hinh phai du tét dé muc nudc va luu lwong duoc giai mot cach thoa dang.
Gia tri toi da cho phép di voi Ax phai duoc chon trén co so nay;

- Budc thoi gian At phai da nho dé cho ta mot thé hién chinh xac vé séng. Chang
han budéc thoi gian t6i da dé md phong thuy triéu néi chung khoang 30 pht;

- Piéu kién Courant dudi day cé thé dung nhu mot huéng dan dé chon budc thoi
gian sao cho dong thdi thoa man duoc cac diéu kién trén. Dién hinh, gié tri cua Cr 1a 10

dén 15, nhung cac gia tri 16n hon (1én dén 100) da duoc sir dung:

AV +av)
g ( VE

" Ax
3

Vi V 1a van toc. Cr thé hién toc do nhidu dong song tai nudc nong (bién do nho).
S6 Courant biéu thi sé cac diém lugi trong mot bude song, phat sinh tir mot nhidu dong
nho, s& di chuyén trong mot budc thoi gian. So d6 sai phan hitu han dung trong MIKE
11 (so d6 6 diém Abbott), cho phép sé Courant tir 10- 20, néu dong chay dudi phan gigi
(s6 Froude nho hon 1). Tinh toan véi s6 Courant bang 250 cho két qua c6 sai s6 nho hon
2% trong mot s trudng hop dac biét.

Dé giai quyét van dé chat lugng nudc co lién quan dén nhitng phan ng sinh hoa,
m6 hinh MIKE11 str dung dong thoi hai mé dun 1a mé dun tai - khuéch tan (AD) va mo
dun sinh thai (Ecolab) trong tinh toan.

b) Mé dun truyén tdi - khuéch tan

Mo dun truyén tai khuéch tan dugc dung d&é md phong van chuyén mét chiéu cua
chat huyén phu hozc hoa tan (phan huy) trong céc long dan hé dwa trén phuong trinh dé
trir tich luy vai gia thiét cac chat nay dugc hoa tan tron 13n. Qua trinh nay duogc biéu

dién qua phuong trinh sau:
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AC e0C ¢ O o
e AD— |- 4KC+Cyg
Cl Cx X\ ox
4)

Trong do:
A: Dién tich mit cit w6t (m?);  C: Ham luong thanh phan chat (kg/m?3);
Q: Luu lugng (m3/s); C2: Ham Iluong thanh phan chat gia nhap
(kg/m®);

q: Luu lwong gia nhap don vi (m%/s); D: Hé s6 khuéch tan doc truc (m?/s);
t: Thoi gian (s).

Hé s6 phan huy sinh hoc K chi dugc ding khi cac hién tuong hay qué trinh xem
xét ¢6 lién quan dén cac phan ing sinh hoa.

Phuong trinh trén thé hién hai co ché truyén tai, d6 1a truyén tai ddi luu do tac
dung cua dong chay va truyén tai khuéch tan do Gradien nong do gay ra. Phuong trinh
nay ciing dugc giai theo phuong phap sé voi so do sai phan an trung tam.

C) Mo dun sinh thai (Ecolab)

Mo dun sinh thai trong mé hinh MIKE11 giai quyét khia canh chét lugng nudc
trong song tai nhitng ving bi anh hudng bdi cac hoat dong dan sinh kinh té... M6 dun
nay phai dugc di kém vai mo dun tai - khuéch tan, diéu nay c6 nghia la mé dun chat
lwong nudc giai quyét cac qua trinh bién ddi sinh hoc cua cac hop chat trong séng con
mo dun tai - khuéch tan duoc dung dé md phong qua trinh truyén tai khuéch tan coa cac
hop chat do.

Trong dong chay thuong xay ra cac qua trinh sau: qué trinh nhiét do, chu trinh
bién doi oxy, chu trinh bién doi cac hop chét chira Nito, chu trinh bién d6i cac hop chat
chaa photpho, Coliform... M dun sinh thai Mikel1l-Ecolab duoc xay dung dé giai hé
théng cac phuong trinh vi phan mé ta cac qua trinh vat 1y, hoa hoc va sinh hoc phic tap
dién ra trong méi truong nudc co xem xét day du dén sy ton tai cua vi khuan, cac tac
dong cua cac yéu té vat 1y va dia Iy nhu nhiét do, birc xa mat troi, diéu kién anh sang,
d6 mudi va vi tri dia ly ciing dugc dua vao mé hinh.

Céc cap do cuia mo hinh: Phan tinh toan chét luong nudc véi cac cap do khac

nhau md phong tinh todn cac qua trinh chuyén héa céc hop phan.
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- Cép 1: Bao gdm s liéu chét luong nudc cac thong sb BODs, DO va nhiét do.
O cap d6 nay, md hinh can bang oxy don gian chi tinh toan nhu cau 6xy phan phuy tic
thoi;

- Cap 2: Bao gom sé liéu chat luong nude cac thong sé BODs, DO (Véi sy trao
d6i oxy tang day) va nhiét do. M6 hinh can bang 6xy bao gom nhu cau 6xy phan huy
tac thoi va oxy trao doi véi ting day (trdm tich);

- Cap 3: Bao gdom s6 liéu chat lugng nude cac théng s6 BODs, DO, nhiét do,
NH4*, NOs (qué trinh nitrat hod). M6 hinh can bang 6xy bao gém nhu cau 6xy phan huy
tirc thoi va 6xy ti€u thy trong chu trinh nitrat hog;

- Cap 4: Bao gom so liéu chat lugng nudc cac théng s6 BODs, DO, nhiét do,
NH4*, NOs™ (V6i su trao doi 6xy tang day 6xy cho qua trinh nitrat hoa va phan nitrat
hoa). M6 hinh can bang dxy bao gom tat ca cac nhu cau 6xy ¢ cap mo hinh 2 va 3, ngoai
ra con tinh dén ca nhu cau oxy trong chu trinh phan nitrat hoa;

- Cap 5: Bao gom s6 liéu chat lugng nuée cac thdng sé nhiét do, DO, BODs hoa
tan, BODs lo ling, BODs tram tich;

- Cap 6: Bao gom sb liéu chat lugng nude cac thdng sé nhiét do, DO, BODs hoa
tan, BODs lo liing, BODs tram tich, NH4*, NOs'.

O tat ca cac cap do tinh toan, ¢ thé lya chon tinh toan thém cac qua trinh dién
bién cua thdng sb phét pho va Coliform.

Bdng 1: Cdc théng sé chat lwong nuwée dwoc lwa chon theo cdc cdp dé tinh todn trong
Mikell-Ecolab

Cap dd tinh toan 1 2 3 4 5 6
T Cac thong sé chat lwong nwéc

1 | Nhiét do X | X | X[ X ] x| X
2 | Dissolved Oxygen (DO) X X X X X X
3 | Ammonia (NH4") - - X X - X
4 | Nitrate (NO3") - - X X - X
5 |BOD X X X X - -
6 | BOD hoa tan - - - - X X
7 | BOD lo ling - - - - X X
8 | BOD tram tich - - - - | X | X
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9 | Photpho hoa tan (Dissolved

Phosphorous) X X X X X X
10 | Phétpho khéng tan (Particulate

Phosphorous) X X X X X
11 | Faecal Coliform X X X X X
12 | Total Coliform X X X X X X

Bdng 2: Cdc qué trinh bién déi chdt lwong nuéc diroc xem xét theo c&c cdp dé tinh
toan trong Mikell-Eco lab

Cap d6 tinh toan 1 2 3 4 5 6
TT

Cic thdng sé chat lwong nwéc

Re-aeration (su trao doi xy gita OXy | X X X X X X
1 | hoatan trong nudéc va khi quyén)

Degradation of organic matter (phén
2 | huy cac chat hitu co)

Immediate oxygen demand (nhu cau | X X X - -
a) | 6xy phan huy tuc thot)

Immediate and delayed oxygen

demand (nhu ciu 6xy phan huy tac |- - - X X X
b) | thoi va phan hiy cham)

Exchange  with  bottom/sediment - X - X X X
3 | (Trao doi voi tram tich day)
4 | Nitrification (Nitrat héa) - - X X - X
5 | Denitrification (Kht nitrat) - - - X - X

Phosphorus processes in water (cac | X X X X X X
6 | qua trinh photpho dién ra trong nudc)

Phosphorus exchange with bottom/
Sediment (su trao doi photpho voi X X X X X X
7 | tram tich day)

8 | Die-off, Coliforms X X X X X X
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d) Phuong phdp gidi cac phwong trinh vi phdn

Trong phan mém MIKE11 4p dung ba phuong phap giai cac cac phuong trinh vi
phan la RKQC (Fifth order Runge-Kutta with Quality control); RK4 (Fourth order
Runge-Kutta); va Euler. Trong 3 phuong phép trén, phuong phap RKQC cho két qua
tinh toan chinh xac nhét, sau d6 1a phuong phap RK4 (RKQC—RK4—Euler).

2. Thiét 1ap mé hinh Mike11-Ecolab cho viing nghién ctu

a) Cau trac mé hinh

Mo hinh ving Ban dao Ca Mau c6 1917 con song, kénh; s6 mit cit ngang 1a
5372 mit cat. Cac cong trinh dugc thé hién day du vé sé luong (455 cong trinh) va ché
d6 van hanh duoc thiét 1ap day du, phu hop véi thuc té.

b) Diéu kién bién:

Bién trén ctia mo hinh 13 luu lugng (chat lugng nudc) tai Long Xuyén. Bién dudi
ctia md hinh 13 muc nudc, chat lwgng nudc tai cac cua ra ven bién (bién Dbong va bién
Tay). Bién noi tai trong pham vi mé hinh 14 Iuu lugng do mua, 1dy nudc cho san xuat va
bbc hoi va bién cac ngudn thai (sinh hoat, cong nghiép, ndng nghiép...).

Riéng bién nhu cdu nuéc duoc ké thira tir két qua tinh toan nhu ciu nudc cua
Vién Quy hoach Thay lgi Mién Nam [90], [87]. Theo d6 nhu cau nudc dugc xac dinh
theo cac hg dung nudce chinh: sinh hoat, cong nghiép, chan nudi, tréng trot, nuoi tréng
thity san va dugc phan bo theo phan ving thily lgi ciia ving BPCM (tir khu thiy 1gi 16
dén khu thiy loi 66).

Bién thuy lwe:

Trong phan mém MIKEI11, bién thay lyc cé thé chia lam hai loai: bién ngoai va
bién trong hé théng. Ca bién ndi va ngoai h¢ thé)ng 6 thé cho & dang muc nudc hay luu
luong bién d6i theo thoi gian, ca biét 1a hang s6. Tuy theo myc dich mé phong ma bién
¢6 thé 1a sd lidu thue do hay tinh toan.

Bién ngoai ctia mé hinh 1a bién thity luc (Q, H) tai cic cilra ra/vao hé thong. Trong
m6 hinh, bién ngoai hé thong tai Long Xuyén. Bién duéi mo hinh 1a myc nude tai cac
ctra n6i ra bién Pong va bién T4y, bao gdm Céc tram muc nude Bién Pong (M§ Thanh,
Ganh Hao...) va Bién T4y (Rach Gi4, Xéo R, Song Déc, Bay Hap...). Tong s6 bién ha

luu 1a 58 bién, trong d6 c6 12 ctra song chinh cua tinh Ca Mau la Ganh Hao, H6 Gui,
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Bo Dé, Rach Goc, Rach Tau, Bay Hap, Cai B61 Vam, Cai Cam, Ong DPdc, Vam Kinh
Moi, Ba Bac va Khanh Héi.

Bién trong (ndi hé théng) 1a bién bd sung vao trong hé thdng, thuong 1a dong
chay phan bd theo cac kénh, nhu nudc thai sinh hoat, 14y nude tudi,... Cac diém xa thai
tap trung cling thudc nhom bién nay. Ngoai ra, mua, bdc hoi ciing dugc coi 1a bién ndi
hé théng.

Bién chit lwong nudrc:

Bién ngoai ctia mo hinh 1a bién chat lugng nudc (DO, BODs, NH4*) tai céc cira
ra/vao hé thong. Bién chit lugng nudc ngoai hé thong bao gdm: chat luong nude (DO,
BODs, NH4*) tai cac vi tri Long Xuyén. Bién dudi (chat lwong nudc) mo hinh 1a chat
luong nude (DO, BODs, NH4*) tai cac cira ndi ra bién Pong va bién Tay, bao gém cac
cua song 16n, song rach nhd, kénh dao.

Trong md hinh, bién chat luong nudc gom 2 loai 1a ngudn thai phan bb va ngudn
thai diém. Loai ngudn thai phan tan cta 50 tiéu ving (theo phéan vung thity loi ctia ving
BBCM) twong tmg véi 135 song/kénh tiép nhan ngudn phan tan: doc theo cac kénh,
song gém nude thai sinh hoat do phin bd dan cu ven kénh hoidc xa thai tir cac rudng
nudi trong thity san, hdi quy nong nghiép,... Nguodn thai nay duoc dwa vao mo hinh &
dang la nguén thai di¢n (Distributed Source), xac dinh doan song/kénh nhan nudc thai
phan tan bang cach gidi han diém dau va cudi, tirc 1a lugng nudc thai duge dai déu trén
1 doan song/kénh. Ngudn thai diém (552 ngudn): gom xa thai sinh hoat tir cac thanh
phd, thi tran, thi ti (58 ngudn); Ngudn x4 thai tir cac khu cong nghiép (86 ngudn); Ngudn
thai tlr cic co so san xuat kinh doanh (408). Nguon thai nay duoc dwa vao mé hinh &

dang 13 ngudn thai diém (Point Source).
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PHU LUC 2.2: HIEU CHINH VA KIEM PINH MO HINH MIKE11-ECOLAB

nham 10ng dan. Hé s6 nham thity Iyc cho song/kénh & ving BDCM nam trong khoang

Hiéu chinh mé hinh 12 mét phan quan trong trong viéc xay dung mé hinh. M6
Hiéu chinh mé hinh Thiy lyc (Mikel I-HD): Viéc hiéu chinh mé hinh 1y céac dai

Chuoi so liéu hi¢u chinh dugc chon la mua kho nam 2013, vi day 1a ndm c6 day dua so

hinh dugc hiéu chinh cho hai nhém thong s6 1a (1) thuy luc; va (2) Chat luong nuée.
li¢u khi tugng, thuy van, thuy lyc, méan, chét lugng nude. Vige luya chon hiéu chinh mo
hinh nam 2013 ciing 1a dé danh gia sy phit hop két qua mo phong ctia mo hinh véi hién
luong tham chiéu 13 lvu lwong va muc nude, thong qua viée thay ddi chu yéu 13 h

0,02 — 0,045. Két qua mod phong myc nude twong dbi phit hop véi két qua thuc do ca vé

trang chat lugng nudc vung nghién cuu.

1. Hiéu chinh m6 hinh
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Hinh PL2. 1: Biéu do6 so sanh muc niede mé phong va thie do (1/2013) —Pai Ngdi
|
{

Hinh PL2. 2: Biéu do so sanh muc mede mé phéng va thiee do (1/2013) Vi Thanh

gia tri va pha triéu (h¢ s6 Nash > 0,9); khi d6 hé¢ s6 nham cua cac song/kénh trong mo
!
f

hinh nam trong khoang 0,022 — 0,043.
|
'|
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Hinh PL2. 3: Biéu do6 so sanh muc nude mé phong va thuce do (1/2013) —Ca Mau
Hiéu chinh mé hinh tai khuyéch tan (Mikel1-AD): mé hinh xAm nhap man cia
ving nghién ctru thong qua viéc thay d6i hé s6 khuyéch tan (D). Két qua hiéu chinh cho
thiy, hé s D cua cac song chinh nam trong khoang tir 200 — 500 m?/s; cho cac kénh la

tir 20 - 100 m?/s. Két qua mo phong do min phu hop véi s6 lidu thuc do.

Zaaes  meien

Hinh PL2. 5: Biéu do so sanh d6 mdan mo phong va thuc do (1/2013) —Xéo Ro
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Hinh PL2. 6: Bidu dé so sanh
Hiéu chinh mé hinh chdt lwong nuwée (MikelI-Ecolab): Viéc hiéu chinh chat
luong nude léy cac dai luong tham chiéu 1a d6 man va cac chi tiéu chat luong nudec.
Trong hi€u chinh, m6 hinh dugc thuc hién trude theo d6 man (chét bao ton, 13 mot chi
tiéu rat quan trong), sau d6 can chinh cho cac chi tiéu chit luong nude. Theo do, hé )
khuyéch tan dugc xac dinh trude khi can chinh min, sau d6 méi xac dinh cac hé sé/tham
s6 trong mo phong chét luong nude.

Két qua hiéu chinh mé hinh chat lugng nudc cho thay, gia tri mé phong phut hop
v6i gia tri thue do, cac két qua mo phong & mot sé tram dién hinh (dd néu) cho thay co
d6 phu hop kha tét (sai s6 nho hon 15%).

Bang PL2. 4: Két qua hiéu chinh mé hinh Ecolab

Toa dé Moé phéng (mg/) Thyc do (mg/l)
i Tram X Y DO | BODs | DO BODs
1 1;111;1)1 Kieu (Song Canl 52,445 | 1102172 | 5,03 7,14 5,77 7.3
Nga 7 Phung Hi¢p (K.
2 Lo Deme Hiap)| 590258 | 1084670 | 553 485 | 525 4.0
Nha may Puong Hau
3 |siang (enh OAl oon) | 589774 | 1083317 | 550 427 | 526 3.9
4 gi‘;y)Q“ay (Song Cau ¢n7939 | 1061085 | 209 | 1120 | 1,99 8.7
Cong ty CPTS Nigico
5 | Ca viat - Bac 11| 546285 | 1020564 | 376 | 1816 | 451 18.9
6 gﬁéo'\)"a“ (Song Rachl y50671 | o75360 | 474 | 2082 | 4,90 215
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