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TOM TAT: Trong nhitng nam gan day, hoat déng nudi cé bién bang long bé tai Cdt Ba - Hai
Phong dang bi anh hwong boi 6 nhiém méi truong nuwoc. Ham lwong DO trung binh vao mua mwa
thap hon goi han cho phép xay ra tai Bén Beéo gia tri bang 4,67 mg/l, Tung Trang (4,71 mg/l), Vung

Gia (4,89 mg/l). Ngoai ra, ham lwong N-NH,"

trung binh gdp 1,05 lan so véi QCVN

10:2008/BTNMT. Chi s6 chdt lwong nieée CCME - WQI vao miia mwea dao dong 46 - 61, phan dnh
chat luwong nucc co biéu hién 6 nhiém, khong thudn loi cho hoat dong nudi cda bién. Nguyén nhan la
do ham lwong cdc chat hitu co va dinh dwéng trong nwdée cao; chdt thai tiv hoat dong nuéi hai san,
dich vu du lich va métphdn tue ngu&n bi 6 nhiém trong luc dia chay ra.

Tir khéa: Cat Ba, chi s6 chat lwong nuwoc, nudi ca bién b&ng l&ng bé, 6 nhiém.

DAT VAN PE

Nhirng nam gin ddy, nghé nudi ca bién
bang 16ng bé tai Cat Ba, huyén Cat Hai, thanh
phd Hai Phong dang c6 xu thé phat trién kha
manh. Nam 2007, khu vuc ddo Cat Ba c6 531
bé gom 7. 697 6 Iong, cha yéu nuoi ca long va
tém, phan b tai vinh Cat Bam Ben Beo va
vinh Lan Ha [6]. Tuy nhién, do nhiéu nha bé
phat trién ty phat, khong tuén thu cong tac bao
v€é moi truong trong nuoi trong, gop phan lam
suy glam chat luorng nudc tai Cat Ba. Chinh vi
vay, viéc danh g1a chat luong moi tru:orng nude
tai vung nudi ca bién bang 1ong be¢ can phai
dugc tién hanh thuong Xuyén, lién tuc nham
cung cap thong tin vé dién bién chét lugng moi
truong hay cac nguy co 6 nhiém , suy thoai cua
thuy vuc; tir do, ¢ bién phap bao vé ngudn
nude va han ché thiét hai do 6 nhiém gay ra.

Muc ti€u cta bai bao la danh gla chat lugng
moi truong nude ¢ khu vue nudi ca bién bang
16ng bé tai Cat Ba trong nim 2013 thong qua

chi sb chat luong nuéc (CCME - WQI -
Canadian Council of Ministers of the
Environment Water Quahty Index). Qua do,
gop phan lam co s& cho viéc quy, hoach, phat
trién bén Vung hoat dong nudi trong thuy hai
san va cong tic du bdo moi trudng tai dia
phuong trong nhitng nam tiép theo.

PHUONG PHAP NGHIEN CUU
Tai liéu, pham vi nghién ciru

Ngnén s6 lidu duoc st dung tir két qua
quan trac thuong nién do Vién Nghién ctru Hai
san thuc hién vao thang 5 va 9 nam 2013 - dai
dién cho mua kho va mua mua. Ng0a1 ra, nhom
nghién ctru tham khao thém mot s tai ligu lién
quan dén méi truong khu vue bién Cat Ba - Hai
Phong.

Tiéu chuan sir dung dé tinh toan va danh
gid  chit luong nuéc  la  QCVN
10:2008/BTNMT éap dung d01 voi nude blen
ven bd cho muyc dich nuéi tréng thity san va dé
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xuat cua du an KT 03 - 07 (voi mot s6 chi tiéu
khong c6 trong quy chuan).

Pham vi nghién ctru gom 5 diém (Bén Béo
1 - CBI, Bén Béo 2 - CB2; Tung Trang - CB3;
Hai Quan CB4 va Vung Gia - CBS5) ¢ khu vyc
nudi ca bién bang long bé tai Cat Ba - Hai
Phong (hinh 1).
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Hinh 1. Vi tri cac diém nghién clru
khu vire nudi ca bién bang 16ng be
tai Cat Ba - Hai Phong

Phwong phap nghién ctru
Phwrong phap phan tich

Nhom thong s6 moi truong nén (nhiét do,
d6 mudi, DO, pH, do duc) clia nudc bién dugc
do tai hién truong bang cac thiét bi do nhanh:
WTW Oxi 330i, Schott Cond/pH/LF12,
Turbidity HACH.

Ham luong mudi dinh dudng (N-NO,, N-
NOs;, N-NH,” va P-PO,*) trong nudc dugc
phén tich tai phong thi nghiém béng phuong
phdp trac quang trén may quang phd
DREL/2010 - HACH (My).

Thuc vat phu du dugc soi trén kinh hién vi
phan tich (loai HUND - Wetzlar, NIKO -
eclipse TS100) dua trén phuong phép so sanh
hinh thai.

Vi sinh vat: Coliform bang phuong phép
MPN (Most Possible Number) cay trong moi
truong 1ong.

Phitong phdp xit Iy 56 liéu

Cac s6 ligu do, phan tich chit lugng moi
truong duoc xur 1y bang phuong phap thong ké
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trén trinh tién ich Pivot Table and Pivot Chart
Report cua Excel phuc vu cho viéc danh gia
chat lugng moi truong.

Chi s6 da dang loai H’

Pbi v6i thuc vat phu du, sir dung chi sb
tong da dang loai H* (theo Shannon - Wiener
1963, trich dan boi Tran Luu Khanh, 2009) dé
danh gia chit lugng moéi truong ciing nhu mirc
6 nhiém cho tung thuy vue nghién ctu. Cach
tinh chi s6 H’ va phan muc chat lugng moi
trudng nhu sau:

Cong thure tinh:

H = —iPi logP;

Trong do: Py = N/N, N; la so ca thé cua loai thir
i, N 1a tong s lugng ca thé cua cac loai.

Chi s6 chat lwong nieée CCME-WQI

Chi sd chéat luong nuge (Water Quality
Index - WQI) la mot chi sO to hop duoc tinh
toan tir cac thong s chat lwong nude xac dinh
thong qua mot cong thirc todn hoc. Chi s6
WQI dua ra cai nhin tong thé vé& chat lu’O’ng
nudc va cung cip thong tin mot cach don gian,
dé hiéu cho Cong déng ma khong can kién
thirc chuyén sau.

Bai bédo s dung 5 thong s6 (N-NOy, N-
NO3, N-NH,*, P-PO,* va DO) . dé tinh CCME -
WQI theo phuong phép cua sé tay huéng din
danh gia CCME - Water Quality Index 1.0.

Céch tinh chi s6 chat lugng nudéc CCME -
WQI cu thé nhu sau:

Chi s6 CCME -WQI 1a ham cua 3 chi sb
phu khac nhau: F; (Pham vi) la phén tram cac
thong so vuot GHCP; F, (Tan suit) 1a phan
traim s6 mau vuot GHCP; F3 (D léch - Bién
do) la d6 léch gura cdc mau vuot gidi han so
v6i GHCP, ¢6 gia tri tu 0 dén 100 diém dugc
tinh bang cong thirc sau:

F3 nse
0,0Inse + 0,01

nse 1a thuong cua t@ng do léch c}luén tuong
doi so véi tiéu chuan trén tong tong sO mau
phan tich.



Gia tri cia chi s6 CCME - WQI tinh theo
cong thire sau [1]:

O nhidm méi truong khu nuéi ca bién ...

R+ R%2+R?

CCME WQI 173

=100—

Bang 1. Bang danh gia chét lugng méi trudng nudc theo chi sé CCME - WQI

CWQl Chét lwgng nwéc Giai thich
Ay 14 Chét lvgng nwéc duwgc bao vé, thwc su khong bi de doa hay lam suy giam;
95 - 100 Rat tot Y a2 an . £ A oA A 2 . ~ N
diéu kién & day con rat gan véi hé tw nhién hay & mdc nguyén thay
80 - 94 Tét Chét Iu’o’ng nwéc dwge bdo vé, mirc do bi de doa hay lam gidm khong lén;
didu kién & day hiém khi vrot ra khéi hé tw nhién
65 - 79 Trung binh Chét Iuong nwédce thwong dwoe bao vé nhwng doi khi bi de doa hay suy giam;
9 diéu kién & day doi khi vuot khdi hé tw nhién hay mirc d mong muébn
45 - 64 Biéu hién~cﬂa sw o Chét lwgng nwée thwong bi de doa hay suy giam; diéu kién & day thwong vwot
nhiém khéi hé ty nhién hay mirc mong muon
0-a4 A nhidm Cpét qugg nuédc I'uén bi de dga hay suy giam; diéu kién & day ludn vuot khoi
hé tw nhién hay mirc mong muodn
KET QUA NGHIEN CUU tuong ty nhu két qua trong nam 2013. Nguyén

Bién dong ham hrong ciia cac thong sd

s Muamua
----- Linear (Mia mua)
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Hinh 2. Ham luong DO ¢ trong nudc khu vue
nudi ca bién bang 1ong bé tai Cat Ba tir 2005 -
2013 (Giai doan 2005 - 2012 tir Tran Quang
Thu va nnk (2013) [2])

Nhém thong s6 moi truong nén: Nhiét do
va d6 mudi cua nudc bién ¢ khu vuc Cat Ba
nam 2013 c¢o6 su thay ddi theo mua. Nhiét do
dao dong trong khoang 25 dén 31°C, cao vao
mua mua; nguoc lai, do mudi ctia nude bién co
gi tri thap vao mua mua. Nong d6 oxy hoa tan
trong nudc dao dong trong khoang 3,64 -
5,91 mg/l; trung binh DO c6 gia trj thip vao
thoi diém NL (nudc 16n) va vao mua mua. So
sanh v6i két qua nghién ciru ctia Tran Quang
Thu, Lé Tuén Son va nnk [2] giai doan 2005 -
2012, ham lugng DO trung binh do duoc trong
niam 2013 giam xudng hon 1,2 14n so v6i nim
2005 va ¢6 xu hudng giam nhe qua cac nam.
Theo s6 liéu tir ndm 2009 dén nam 2012 [2],
noéng d6 DO co gia tri thip vao mua mua,

nhén c6 thé 1a: vao mua mua, nhiét do thuong
cao, qué trinh chuyén hoa N-NH," sang N-NO,°
va N-NO, sang N-NOj;™ xay ra nhanh va tiéu
thu oxy hoa tan, dan dén sy suy giam oxy trong
khu vuc nuéi. Theo Truong Pinh Hoai (2014),
nhiét do, d6 man va vi d6 cao (ap suit thap),
oxy hoa tan trong nudc cang thip. Ngoai ra,
nhiét d6 cao thi nhu ciu oxy cua cé ting. Tinh
riéng nim 2013, ham lugng DO & nhiéu diém
quan tric c6 gia tri thip hon GHCP (5,0 mg/l)
theo QCVN 10:2008/BTNMT nhu Bén Béo 2
(vao mua mua: NL - nuwde 16n - 4,25 mg/l; NR -
nudc rong - 4,32 mg/l), Tung Trang (mua mua:
NL - 4,05 mg/l; NR - 4,57 mg/l). Hau hét cac
mau cho gia tri DO vugt GHCP chu yéu dugc
lay tir ting day. H¢ qua cua ham lugng DO
trong nudc bién thap la qua trinh oxy hoa
Amoni trong nuéc dién ra chdm hon. Dé dam
bao nhu cau oxy hoa tan cho déi tugng nudi,
niam 2012 mot s6 6 10ng nudi tai Bén Beo da
phai dung may suc khi dé cip oxy cho cac dbi
tuong nudi (Tran Quang Thu va nnk [3]). Cac
thong sb pH, do duc it bi bién dong.

Néu nudc thuong xuyén thiéu oxy < 3 mg/l
ca s€ giam an, cham 16n, kho phat duc. Ham
luong DO tir 0,3 dén 1 mg/l: ca c6 thé séng néu
nhiét d6 nudc thap va chét néu nhiét d6 cao [4].

Ngoai ra, d0 sdu muc nudc bé nudi dao
dong tir 4 - 6 m, bién do dao ddng thuy tricu
cua bién Cat Ba rat 16n, tir 3,0 - 3,5 m, trong
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khi @0 sau cua 16ng nuoi tr 2,5 - 3,0 m. Do vay,
vao thoi diém thily tridu xubng thap, day long
nudi chi cach day bién khoang 0,5 - 1,0 m
(hinh 3) [4], tham chi ¢6 khu vuc day 16ng nudi
cham sat nén day bién. Pidu nay lam ting kha
nang tich lily chét hitu co (thtc an thira) ¢ ting
day va tao diéu kién cho vi khuan yérn khi hoat
dong manh, gy ra cac khi ddc, trong do6 co
NHs. Céc hoat dong nuéi ca 10ng bé, tu hai, hau
... khong ding quy trinh k¥ thuat, 16ng bé san
sat 1am han ché dong chay, ting nguy co bung
phat va lay lan dich bénh.

Thay tri¢u xudng lhép

6-Tm

Py bién

Hinh 3. Vi trf 16ng nudi ¢ hai thoi diém thuy
trieu khac nhau [4]

Nhém théng s6 cdac mudi dinh dwdng: Ham
lwong N-NO, va N-NOj trung binh c6 gia tri
thip hon GHCP theo tiéu chuan dé xuat ctia dé
tai KT 03 - 07. Vao mua khé, toan bd diem
quan tric déu cho nong d6 P-PO,* nho hon
GHCP (0,1 mg/l). Vao mua mua, ham lugng P-
PO,* vugt GHCP, cu thé, lac NR ham lugng P-
PO,* cao nhit & Bén Béo 2 (0,23 mg/l)
gap 2,30 lan so vdi tiéu chuan. So sanh véi nim
2012 [2], ham lugng P-PO,* trung binh ting
1én 1,55 1an va c6 xu hudng ting 1én 13 rét qua
cac nam (hinh 4).

Trong cac thong sé dinh dudng gbc Nito,
ham luwong N-NH," nam 2013 cao nhit; tuong
tu voi két qua nghién ctru ciia Tran Quang Thu
va nnk [2] & ving bién Hai Phong - Quang
Ninh. Ham luong N-NH," trong nim 2013 cao
nhit 14 0,146 mg/l gip 1,46 1an so v6i QCVN
10: 2008/BTNMT. Néong do N-NH," ¢6 gié tri
cao & cac khu vuc: Bén Béo 1 (0,103 - 0,133
mg/1), Bén Béo 2 (0,093 - 0,137 mg/l) va Tung
Trang (0,089 - 0,146 mg/l). Nguyén nhén la do
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(1) ham lugng cac chat hiru co trong nude cao
dic biét 1a thirc an thira, ddn d&én qua trinh ty 6
nhiém do sy phan hiy chét hitu co lo lung
trong nudc, (2) ling dong & tram tich trong
diéu kién yém khi ¢ cac khu vuc nudi va (3) tir
ngudn thai trong luc dia chay ra.

N-NO3-
----- Linear (N-NO3-)

N-NH4+
mg/l P-PO43- Linear (N-NH4+)

0.16 Linear (P-PO43-)

2005 2006 2007 2008 2009 2011 2012 2013 nam

Hinh 4. Bién dong ndng d6 dinh dudng hoa tan
trong nude khu vyc nudi ca bién bang 16ng be
tai Cat Ba nam 2005 - 2013 (Giai doan 2005 -

2012 tham khao [2])

Theo Nguyén Vin Nguyén (2013) [5], ndng

d6 dinh dudng trong nudc cao la mot trong
nhiing nguyén nhan gay ra hién tuong thuy
tridu do tai ving bién Cat Ba - Hai Phong.
Trong 2 nam 2011 - 2012, d4 ghi nhan 5 dot
bung phat thuy triéu do trén dién rong, gay thiét
hai 16n cho nudi tréng thiy san.
Chi tiéu Coliform ¢ hau hét cac diém nghién
clu trong nam 2013 déu khd cao va vuot
GHCP - 1.000 MNP/100 ml theo QCVN 10:
2008/BTNMT. Diac biét, vao mua mua, lic
nudc rong tai Bén Béo, Hai Quén va Vung Gia,
mét do Coliform cao hon GHCP 1,1 lan.

Panh gia chit lwong méi trwong nuée tong
thé dua trén chi so H’

Viao mua kho, chi sb H* 16n nhét dat 4,41 &
khu Bén Béo 1: méi truong nude khong bi 6
nhiém. Nguoc lai, tai Tung Trang va Hai Quan,
gia tri H> nhé hon 1 (twong duong 0,53 va
0,87): chét lvong moi trudng nude bi 6 nhiém
nang. Vao mua mua, gia tri H> dao dong trong
khoang 2,79 - 3,70: mdi truong nude khdng bi
6 nhiém hoidc 6 nhiém loai trung binh Beta (P -
mesosaprobic). Qua do, cho thdy nudc tai khu
vuc quf?m dao Cat Ba dang bi 6 nhiém cuc bo va
c6 nguy co 6 nhiém cao hon vao mua kho.



O nhidm méi truong khu nuéi ca bién ...

Bang 2. Bang chi s6 H’ ¢ cac khu vuc nghién ciru tai Cat Ba nam 2013

Thwc vat phu du

Thei gian Diém quan trac — 3 - Panh gia chat lwgng nwéc
Mat db (tb/m”) H
CB1 167.925 4,41 Nwéc twong dbi sach
A CB2 460.377 2,99 O nhiém trung binh Beta
Mua khd
CB3 13.820.755 0,53 O nhidm nan
CB4 2.283.019 0,87 ANg
CB1 33.443.396 2,79 ALz .
e CB3 28.773.585 292 O nhiém trung binh Beta
uamua CB4 5.690.566 3,60 Khona & nhi&m
CB5 3.547.170 3,70 9

Chi s6 chit lwgng nwée CCME - WQI

Chi s chat lwong nudc CCME - WQI dao
dong trong khoang 46 - 75, trung binh 64. Gia
tri CCME - WQI vao mua kho IGc NL va NR
xap xi nhau, thé hién chat luong nudc & muc
trung binh. Nguoc lai, vao mua mua, CCME -
WQI dao dong trong khoiang 46 - 61: chit

lugng mdi truong nude tai Cat Ba dang c6 dau
hi€u cta su 6 nhlem Nguyen nhan lam giam
gia tri WQI chu yéu do: vao mua mua, so lugng
thong s vuot tiéu chuan (F1) va s mau phan
tich khong dat yéu cau (F,) nhiéu hon so voi
mua kho; kéo theo d6 1a d6 1éch cta cac mau
vugt GHCP 16n (F).

Bang 3. Gia trj chi s6 chét lvong nuéc CCME - WQI nim 2013

. Mua kho Mua mwa
Tinh — — — —
WQl Nwéc Ion Nwdc rong Nwéc I1én Nwéc rong
Fy F2 Fs Fy F2 Fs Fu F2 Fs Fy F2 Fs
ca t‘;!hih' 40 20 274 40 1724 458 60 30 521 80 4483 17
el 74 75 61 46

So sanh vé6i két qua CCME - WQI duoc
dua ra trong bao cao [2] ciia Tran Quang Thu
va nnk, chi s6 chat luong nudc nim 2006 -
2007 1an luot 14 93 va 90: cho thdy méi truong
nude & mie tot nhét, thuan loi cho hoat dong
nudi hai san. Giai doan tir nim 2008 dén nim
2013, gi4 tri CCME WQI < 80 va giam dan qua
cac nam: phan anh chat luong méi trudong nude
dang c6 xu huéng bi 6 nhiém (hinh 5).

s Gia tri CCMEWQI - —— Linear (Gid tri CCME WQI)
WQI
100 93 30
30 '
60
40

20

0
2013 Nam

2006 2007 2008 2009 2011 2012

Hinh 5. Gia tri chi so CCME - WQI trong nudc
khu vuc nudi ca bién bang 16ng bé tai Cat Ba
2006 - 2013 (Giai doan 2006 - 2012
tham khao tai [3])

Nguyén nhan gy 6 nhiém

Hoat dong nudi thuy san: nguon thai tr
NTTS chi yéu 1a chat dinh duong va hitu co,
do lugng thirc an chu yeu la c4 tap, dugc ché
b1en thi cong, mot phan ca an khong het roi
xudng day bién tich tu & d6 va mot phan troi
sang cac khu vuc khéc.

Hoat déng du lich, khai thac va dich vu
thuy san: ndm 2006, tong lugt khach du lich
dén dao Cat Ba khoang 500 nghin nguoi, ndm
2007 tang 1én gap 1,5 lan - dat 729.000 luot
khach. Udc tinh nim 2020 dan sé dao Cat Ba
tang 1é€n 20.120 ngu’0’1 thu hut khoang 1,9 triéu
luot khéc du lich moi ndm [6]. Kéo theo do la
s6 lugng rac thai phat sinh tir dan cu va khach
du lich tdng lén trong khi van de thu gom va xu
1y rac thai chua triét dé. Qua kiém tra ctia Poan
kiém tra lién nganh huyen Cat Hai, 100% nha
hang, be n01 déu co nha v¢ sinh, nhung khong
co he¢ thong loc, hé thdng xur ly ma xa thang
xubng bién. Hoat dong khai thac va du lich st
dung céac tau loai nho la mot trong nhing
nguyén nhan gay 6 nhiém dau.
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Nguon gy 0 nhiém tir luc dia: hién tai
viéc quan ly, kiém soat cac chét 0 nhlern tr
nguon luc dia chua hiéu qua Hau hét céac
nguon 6 nhiém chua dugc xir 1y trude khi xd
ra moi truong.

Chi tinh rleng vung Cat Ba, kha nang tlep
nhan cac chat 6 nhiém da qua tai v6i hau hét
cac thong s6 nhu BOD, COD, NH," Va NO,".
Ngoai ra, kha ning dat tai d6i voi PO,* va TSS
tuong ung 1a 51,22% va 73,34%.

Dat tai (%)

Tii lwong chit 6 nhiém

300

250

200

150

100

50

o

BOD coD NH4+ NO2- P0O43- T55 Théng s6

Hinh 6. Mirc d6 dat tai v6i cac thong s6 moi
truong tai vung Cat Ba [6]

KET LUAN VA KIEN NGHI
Két luan

Gia trj cac thong so moi trudng nén co ban
0 vung bién hau hét déu nim trong GHCP theo
QCVN 10: 2008/BTNMT va tiéu chuin dé xuét
ctia dé tai KT 03 - 07. Riéng ham luong DO
trong nudc ¢ 1 s6 diém quan tric nhu Bén Béo,
Tung Trang ... nhé hon GHCP (5,0 mg/l) va co6
gia tri thap vao mua mua.

Nong d6 cac thong s6 dinh dudng (N-NO;,
N-NO; va P-PO,*) trung binh thap hon so voi
GHCP, riéng ham luong P- PO trung binh vao
mua mua vuot tiéu chuan hon 2 lan Thong sd
N-NH," luén c6 ndng do cao nhit so voi cac
thong s6 dinh dudng goc Nito va ¢o gla tri
trung binh vuot GHCP tai Bén Béo 1 va 2,
Tung Trang.

Chi s6 chat lugng moi truong nuéc CCME
- WQI vao mua mua dao dong tir 74 - 75, mua
mua (46 - 64) Chat luong nuéce vao mua kho
c6 biéu hién 6 nhiém, khong thuan lgi cho hoat
dong nuoi hai san.

Chi sé6 H’ phan anh chét luong méi truong
nudc Cat Ba bi 6 nhiém cuc by, dac biét tai
Tung Trang (mua kho: 0,53; mua mua: 2,92).
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Kién nghi

Déi voi hoat dong nudi ca bién bang 1ong
bé tai Cat Ba can tuan thu cac k¥ thuat nudi voi
tu'ng loai dbi tuorng chon con glong, mat do
nudi, thirc n va ché dd cho an, cac bién phap
phong bénh dich ..., bd tri cac 6 1ong va cum
be nudi hO’p ly de tang cuong kha nang luu
théng nudc;

Tlep tuc thi hanh viéc di doi va sap xép 1
sO dlem nudi trong thity san khong hop 1y theo
Quyet dinh 1572/QD-UBND ngay 27/9/2010
v€ Quy hoach chi ti€t phat trién nuoi trong hai
san trén vung bién Hai Phong dén nim 2015,
dinh huéng dén nam 2020.
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ENVIRONMENTAL POLLUTION AT TYPICAL MARINE FISH CAGE
CULTURE AREAS: CASE STUDY AT CAT BA - HAI PHONG

Le Tuan Son', Tran Quang Thu', Nguyen Cong Thanh',
Pham Hoang Giang? Tran Van Thanh?

'Research Institute for Marine Fisheries-MARD
Ha Noi University of Science-VNU

ABSTRACT: In recent years, the aquaculture activity of marine fish cage at Cat Ba island has
been affected by water pollution. In wet season, the average concentration of DO was lower than
Vietnamese standard (>5.0 mg/l) which happened at Ben Beo (4.67 mg/l), Tung Trang (4.71 mg/l),
Vung Gia (4.89 mg/l). Moreover, the average concentration of N-NH,* was 1.05 times higher than
the Vietnamese environmental standards. Water quality index — CCME - WQI was between 46 and
61, showed that there were polluted signs of water quality in rainy season causing disadvantages to
marine aquaculture. The reasons were high concentrations of organic matters and nutrient in
water; waste from marine aquaculture, tourism services and partly polluted sources from mainland.

Keywords: Cat Ba, CCME - WQI, marine aquaculture, pollution.
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