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Study on the status and fluctuations of water environment in cage aquaculture in Hai Phong
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TOM TAT

(luan tréc chédt lvgng mai truang neac & khu vie nudi ca lang
be ven bién Hai Phong dé dam bao va duy tri chét legng nedc
trong gid tri gidi han (GTGH) bang cach khao sat, do dac truc
tiép céc thong sd hien truang (da sau, da trong, da duc, nhigt da,
pH, dd man, ndng dd oxy hoa tan) bang cac may mac chuyén dung
(Handy lab B0, WTW Turb 353 IR) va céc thang sd (nitrat, amani,
photphat, tdng chét rén lo lirng, nhu cu oxy hoa hoc) phén tich
trong phang thi nghigm dya theo Tieu chuan SMEWW 4a00-ND,.
B:2017, SMEWW 55208:2017, Quy trinh US EPA 200.8. Cac ket qua
dya trén Quy chudn QCVN 10-MT:2023/BTNMT, tiéu chuén Asean
dé xac dinh GTGH cia cac thang sd. Trong nghién ciru, céc thang
sd déu ca biéu hién o nhim dinh dudng. Tuy nhign, mic do o
nhiém & mai viing nudi ciing r&t khac nhau, tham chi cuc ba khac
nhau giita nhirng khu virc nudi trong cing viing nudi.

Tir khaa: Nudi ca |ang be; chét lreng nude nudi trang; thiy sén
ven bién.

1.DAT VAN DE

Hai Phong cé nhiing diéu kién thuan Igi vé diéu kién tu nhién,
moi trudng phu hgp vai sy phat trién nudi trong thdy san ving
ven bd. Nghé nubéi 16ng bé ven bién clia Hai Phong tap trung tai
hai khu vuc chinh 1a Cat Hai va Cét Ba, chat lugng méi trudng nudc
ven bién tuong déi 6n dinh nhung hién nay nuéi tréng thly san
dang gay ap luc dén chat lugng mai trudng nudc, tiém an nguy co
6 nhiém rat cao. Giai phap dé duy tri va thic day phat trién kinh té
thuy san la ddm bao chat lugng nudc tai cac khu 16ng bé cla vat
nudi, nghién ctu nay la budc dau trong kiém soat chat lugng nudc
bao gém: Nhiét dé, pH, dé sau, do trong, d6 man, ndong dé oxy hoa
tan, do duc, téng chat rén lo Iting (TSS), dinh dudng (N-NO,, N-NH,*,
P-PO,*), nhu cau oxy hoéa hoc (COD,, ), ham lugng déu, mé khoéng,
ham lugng kim loai nang (Cd, Pb).
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ABSTRACT

Water quality monitoring in cage aquaculture in Hai Phong coastal
is essential to ensure and maintain water quality within allowable
limits. This study involved direct field surveys and measurements
of parameters (depth, transparency, turbidity, temperature, pH,
salinity and dissolved oxygen) using specialized equipment (Handy
Lab B8O, WTW Turb 353 IR). Additionally, laboratory analyses
for nitrate, ammaonium, phosphate, total suspended solids (TSS),
and chemical oxygen demand (COD) were conducted following
SMEWW 4300-NO, B:2017, SMEWW 00208:2017 and US EPA 200.8
procedures. Results were evaluated against the QCVN 10:2023/
BTNMT national technical regulation and ASEAN standards to
determine the threshold limits for each parameter. The study
indicates that all parameters show signs of nutrient pollution;
however, pollution levels vary significantly between farming areas
and even exhibit localized differences within the same region.
Keywords: Cage aquaculture; aquaculture water quality; coastal
fisheries.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu mau va bao quan mau

Dua trén Tiéu chudn Viét Nam (TCVN) TCVN 6663-3:2016 (ISO
5667-3:2012), nhdm nghién ctru da st dung dung cu Niskin Vandorn
Sampler loai 5 lit @& |dy mau nudc tai 4 vi tri bé nudi cd dinh. Tan suat
Idy mau la 1 lan/thang, kéo dai tir thang 4 dén thang 8. Cac mau
nudc dugc thu thap tai hai ting nudc (mat va dy) véi toa do cu thé
nhu sau:

- Khu vuc Hang Vem - Vung O: CB1 (107°3'35.41"E,
20°44'18.25"N) va CB2 (107°3'44.16"E, 20°44'17.49"N).

- Khu vuc hon Thoi Quyt - Gia Luan: CB3 (106°58'48.13"E,
20°51'48.48"N) va CB4 (106°58'59.23"E, 20°51'46.32"N).

Bdo qudn mau: Cac chi tiéu muéi dinh duéng (N-NO,, N-NH,*,
P-PO,*) dugc bao quan & nhiét d 4°C. BSi véi T-N, T-P, COD va déu
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m& khoang, mau dugc axit hoa bang bang axit H,50, pH=2 trudc
khi van chuyén vé phong thi nghiém theo Tiéu chudn SMEWW
4500-P.E:2017 [1].

2.2. Phuong phap phan tich

*Phan tich bdng phuong phdp ly - héa:

- TSS: Xac dinh bang phuang phap loc hat chan khéng (mau
1.000 ml) qua gidy loc sgi thuy tinh, rifa loai mugi, say & 105°C dén
khéi lugng khéng déi va can [2].

- COD: Oxy hoéa bang KMnO, trong méi trudng kiém & 105°C,
sau d6 chuan dé lugng du bdng dung dich Na,S,0, 0,02N vdi chi thi
hé tinh bot [3].

- Dau mé: Chiét 1dng-16ng tur 3 lit nudc bién bing n-hexan, lam
sach qua Na,SO,, sau d6 c6 bay hai dung méi va sy dén khéi lugng
khéng d6i & 82°C.

*Phdn tich bding quang phé (DREL 6000):

- Nitrit va Orthophotphat: Do mau truc ti€p tai budc séng
tuong Ung la 543 nm (N-NO,) va 880 nm (P-PO,*).

- Amoni: Chung cat 100 ml mau trong moi trudng kiém dac,
hé&p thu bang axit H,50, 0,02N, sau d6 tao mau véi thudc thir Nessler
va do tai budc séng 420 nm.

* Phdn tich kim logi ndng: Cac nguyén t6 Cd, Pb, Hg duoc xac
dinh trén hé théng ICP-MS NEXION 2.000 B theo tiéu chuan US EPA
200.8. Mau dugc loc qua mang 0,45 um va pha lodng trong dung
dich axit HNO, 2% trudc khi do truyc tiép.

2.3. Péanh gia chit lugng nuéc va rai ro méi trudng

Cong tac danh gia chat lugng méi trudng nudc tai khu vuc
nuoéi tréng dugc thuc hién dua trén viéc so sanh két qua quan trac
véi GTGH quy dinh tai QCVN 10-MT:2023/BTNMT [4] va céc tiéu
chuan khuyén nghi tir Asean [5]. Song song véi d6, muc d6 ruiro &
nhiém moi trudng bién dugc x4c dinh theo quy trinh tai Théng tu s6
26/2016/TT-BTNMT [6], dua trén tiéu chuan hién hanh.

Chi s6 rai ro (RQ) dugc tinh toan théng qua cong thc sau:

in MEC
RO L.F= 1 H{' {P‘."‘n’ffﬂ') i
o1 W
Trong dé:

RQ: Chi s6 rtii ro 6 nhiém méi truding (xép loai theo thang phan cap).
MEC: N6ng d6 thuc té clia chat gay 6 nhiém j trong méi trudng.
PNEC: Ngudng néng d6 gidi han cho phép cta thong sé j.
M:Téng s6 thong s6 & nhiém dugc dua vao danh gia.

Wj: Trong s6 tuong Uing clia théng sé rdiro j.

3.KET QUA

3.1. Hién trang, bién déng théng s6 méi truéng nén co ban

3.1.1. Nhiét @ nudc

Nhiét d0 nudc dao dong tu 21,4 - 32°C (trung binh 28,6°C),
bién thién dong nhat vai nhiét do khong khi va nam trong nguéng
sinh trudng téi uu cla ca bién nhiét dgi. Chénh léch gilta hai tang
nudc (tdng mat, tng day) thudng thap (0,1 - 0,9°C), nhung c6 thé
dat muc cuc bo (1,6 - 1,9°C) vao cao di€ém ndng néng thang 7.
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Hinh 1. Bién dgi nhiét dd nudc bién ting mat, tang day

3.1.2.Tri s6 pH

Gia tri pH dao dong tur 7,92 dén 8,29, mang tinh trung tinh
hodc kiém yéu. Chi s6 nay tuang déi 6n dinh va nam trong nguéng
phu hgp cho méi trudng nudi trong thay san.

3.1.3. D¢ sau, dé trong

- DO sau: Dao dong tu 2,8 - 9,1m, phu thudc vao dia hinh va
thay triéu (bién d6 triéu I6n, tir 1,6 dén > 3 m). Khu vyc CB1, CB2 ¢6
d6 sau I6n hon CB3, CB4.

- Do trong: Dao déng ti 0,6 - 3,5 m. Do trong thap nhat vao
mua mua do anh huéng ti dat lién. Khu vuc CB3, CB4 duc hon khu
vuc CB1, CB2 do dac thu dia hinh va t6c d6 dong chay.
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Hinh 2. Bién ddi d sau, do trong

3.1.4.D0 mdn

DO man bién thién manh ti 13,6 dén 32,48%o (trung binh
26,38%0). Vao mUa mua (thang 6 - 8), dd man tang mat giam sau
(< 20%o0) tao sy phan tang rd rét so vai tang day (chénh léch tir 0,1
dén 13,5%o). Theo thay triéu, d& man khi nudc I16n thudng cao hon
khi nuéc rong.
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Hinh 3. Bién d6i d6 man nudc bién tang mat, tang day

3.1.5.Néng dé oxy hoa tan trong nuéc (DO) va dé duc

- Oxy hoa tan (DO): Dao déng 3,5 - 6,25 mg/| (trung binh 5,64
mg/l). Nhin chung, néng d6 DO dam bao > 4 mg/l, chi giam cuc bd
xuéng dudi ngudng nay vao sang sém hoac khi nang néng. Tang
mat c6 lugng oxy cao hon tdng day (chénh léch 0,1 - 1,3 mg/l).

- Do duc: Dao dong 1,16 - 10,89 NTU (trung binh 4 NTU). Bo
duc tang cao rd rét vao mua mua (thang 7) va thudng ghi nhan gia
tri & tang day cao hon tang mat
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Hinh 5. Bién ddi dd duc trong nudc bién

3.2. Hién trang, bién déng théng sé dinh duéng, chat hiru co

3.2.1.Téng chdt rdn lo Iiing (TSS)

Dao dong 7,2 - 37,2 mg/I (TB 18,45 mg/l), nam trong gigi han
cho phép ctia QCVN 10:2023 (< 50mg/l). Su khac biét gilta cac tang
nuéc khéng dang ké do dong chay xao trén manh.
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Hinh 6. Bién dgi ham lugng tong chat rén o ling

3.2.2. Mudi dinh duéng N-NO,, N-NH,*, P-PO >

- N-NO, va N-NH,*: Ham luong N-NO, dat chuan (TB 0,015
mg/l) va dang gidm dan nha quy hoach lai I6ng bé. N-NH,* dao
déng 0,024 - 0,21 mg/l, da s dat chudn nhung van vugt nguéng
cuc bd tai mot s6 bé nudi.
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Hinh 7. Bién ddi ham lugng mudi dinh dugng N-N02-

NNH (mgT)
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Hinh 8. Bién ddi ham lugng mudi dinh dung N-NH4+ - P-P043-

Trung binh 0,011 mg/l. DU dat chuan Viét Nam nhung so vdi
chudn ASEAN, nhiéu mau vugt tur 2,22 - 4,38 1an, tiém &n nguy co
tdo nd hoa.
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Hinh 9. Bién ddi ham lugng mudi dinh dung P-P043-
3.2.3. Nhu cdu oxy héa héa hoc (COD,, )
Dao dong 2 - 6,91 mg/l (TB 4,05 mg/l), phan Ié6n mau nam

trong nguéng an toan (< 5 mg/l) theo tiéu chuin bao tén.
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Hinh 10. Bién ddi ham lugng CODMn

3.2.4. Ham lugng ddu, mé khéang

Dao ddng 0,1 - 0,56 mg/I (TB 0,32 mg/l). Hau hét céc vi tri déu
vugt ngudng ASEAN (0,14 mg/l), chi s6 nay cé xu hudng gidm dan
va thuéng chi tén tai cuc bo.
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Hinh 11. Bién ddng thanh phan dau, m&khoang
3.3. Hién trang, bién déng ham lugng kim loai nang (Cd, Pb)
DU cac ngudn thai cong nghiép chua phé bién tai viing nudi,

viéc giam sat kim loai ndng van dugc duy tri d€ dam béo an toan
thuc pham. Két qua cho thdy ham lugng cac nguyén t8 déu & muc
rat thap: Hg dudi nguéng phat hién (< 0,1ug/L), Cd (0,02 - 0,24 ug/L)
va Pb (0,25 - 3,27u g/L). Dé&i chi€u v6i QCVN 10:2023/BTNMT, cac chi
s6 nay hoan toan nam trong ngudng an toan cho nuéi tréng va bao
tén thay sinh.
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Hinh 12. Bién ddng thanh phan Cd,Pb
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4. THAO LUAN

Nghién ctru cho thdy méi trudng nudc dang bi 6 nhiém dinh
dudng cuc bg, cé sy phan hoéa rd rét gilra cac khu vuc. Pang chay,
néng dé cac chat 6 nhiém vao mua mua cao han mua khé do luong
mua I6n cudn theo chat thai tur dat lién.

- Vuot ngudng: Nong d6 N-NH,* vuot GTGH tai nhiéu diém;
P-PO,* vugt chudn ASEAN; COD cao (mét s6 nai vuot chudn Trung
Quéc); DO thap cuc bo.

- Nguy ca sinh hoc: Su gia tang chat lo [ing va dinh duéng, két
hagp vaéi tao doc va vi khudn hai (Vibrio, Coliform), tiém an rdi ro gay
hién tugng tdo né hoa va dich bénh trén ca.

- Panh gia rdi ro: Chi s6 rdi ro (RQ) phé bién & muc Thap dén
Trung binh, riéng tram CB2 ghi nhan muc Cao.

Bang 1. Gi4 tri RQ tai cac diém thu mau

Piém
thu Gia tri RQ Panh gia
mau
Thap nhat 0,45
B Cao nhat 1,09 Ruwoonhlem nudc !olen tu thap
dén trung binh
Trung binh 0,73
Thap nhat 0,37
CB2 Cao nhat 219 Rliro 6 nhlemﬁ’nUGc bién tu thap
dén cao
Trung binh 0,87
Thap nhat 0,46
B3 Cao nhat 118 Rliro 6 nhAl‘em nudc \blen tu thap
dén trung binh
Trung binh 0,72
. . Ri ro 6 nhiém nudc bién ti thap
CB4 Thap nhat 0,46 dén trung binh
5. KET LUAN

Mac du s& hiru cac loi thé vé tu nhién va hai van, vung nudi
bién Hai Phong dang d6i mat véi xu hudng 6 nhiém hiru co va dinh
dudng. Trong d6, khu vuc Hang Vem - Vung O ghi nhdn muic d6 6
nhiém bao déng véi ham lugng N-NH,* va COD vugot nhiéu lan gidi
han cho phép (QCVN 10:2023/BTNMT va ASEAN), di kém tinh trang
thi€u hut DO thudng xuyén. Ngugc lai, khu vuc hon Thoi Quyt duy
tri chat lugng nudc 6n dinh hon. Nhin chung, rti ro 6 nhiém tai cac
vung nudi dao déng tir muc Thap dén Trung binh, doi hoi cdng tac
gidam sat moi trudng phai dugc thuc hién dinh ky va chat ché hon.
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