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Abstract

Ba Lat estuary is the large mouth of the Red river; every year, the Ba Lat estuary receives million cubic
meters of water before the water is dissolved in the sea. Therefore, polluted materials in the water from the
continent are also transported to the sea through the estuary. However, the volume of the water pouring into
the sea varies with the season. In this paper, the water quality at Ba Lat estuary (Red river) was surveyed in
July 2017 representing the Southwest wind season (rainy season) and in October 2017 representing the
Northeast wind season (dry season). The research results show that the values of chemical parameters of
water at Ba Lat estuary changed according to the season: the average temperature of water in the rainy
season was 2.5°C higher than in the dry season; average pH in the rainy season (7.45 + 0.36) was higher than
that in the dry season (7.01 + 0.17). Parameters such as conductivity, salinity, NOs-N, NHs-N, PO,-P, total
grease, Fe and Zn in the dry season were 1.22—-2.92 times higher than in the rainy season. Concentration of
some nutrition (including NO3-N; NHs-N; PO,-P and SiO3-Si), heavy metals (Fe, Zn), and total grease in the
water were high, in which NO3-N ranged from 0.565 mg/I to 1.129 mg/I; NHs-N ranged from 0.139 mg/I to
6.16 mg/l, 1.53 to 4.47 times higher than the standard of Vietnam. PO,4-P ranged from 0.16 mg/l to 0.82
mg/l, which was 2 to 3.14 times higher than the standard. SiO5-Si ranged from 3.49 mg/I to 5.31 mg/l. Iron
concentration in the water was 2.2 to 9.7 times higher than the standard and not different between the two
seasons. Zn ranged from 0.64 mg/l to 2.56 mg/l, 1.28 to 5.12 times higher than the standard. Total grease
ranged from 2.8 mg/l to 7.0 mg/l, 5.6 to 14 times higher than the standard. Other parameters such as DO,
BODs, Fe, SiOs-Si in the Northeast wind season were 1.01 to 1.35 times lower than in the Southwest wind
season. In particular, DO ranged from 3.75 mg/l to 4.99 mg/l, lower than the QCVN 10-MT: 2015 standard
and the DO was not suitable for the growth and development of aquatic life. Iron concentration ranged from
2.172 mg/l to 2.209 mg/l, 4.3 to 4.4 times higher than the standard. Water quality also varies with the space,
most notably in electrical conductivity, salinity and grease. In particular, the salinity and conductivity tend to
increase gradually from the river to the sea, the total oil and grease reached the highest point at BL7 in both
phases, and NOs-N in phase 2 reached the highest value at BL6 to BL11.
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Tom tat

Ving cira Ba Lat, hang nim tiép nhan hang triéu khéi nudc tir séng Hong dd ra bién, cing voi sy van
chuyén ciia dong nudc, cac chat 6 nhidm tir luc dia ciing theo séng do ra bién. Trong bai bao nay, chat lugng
mdi trudng nude tai khu vie cira Ba Lat (song Hong) duoc khao sat vao thang 7 nam 2017 dai dién cho mua
gi6 Tay Nam (muia mua) va thang 10 nim 2017 dai dién cho mua gié Pong Bac (mua kho). Két qua nghién
ctru cho thay, cac thong s thiy 1y, héa hoc ctia nude tai cira Ba Lat ¢ gid tri thay d6i theo mua: Nhiét o
trung binh ctia nuwéc mua mwa cao hon 2,5°C so véi mua kho; pH trung binh mua mura (7,45 £ 0,36) cao hon
so véi muia kho (7,01 + 0,17). Céc thong sd nhu do dan dién, d6 mudi, NOs-N, NHz-N, PO,-P, dau m& tong
sd, Fe va Zn trong mua kho déu cao hon so véi mua mua tir 1,22 dén 2,92 1an. Nong d6 mot sé mudi dinh
dudng (NOs-N; NH3-N; PO,-P; SiOs-Si), kim loai nang (Fe, Zn) va diu m& téng s6 & mirc cao. Trong do,
NOs-N dao dong tir 0,565 mg/l dén 1,129 mg/l; NH5-N dao dong tir 0,139 mg/l dén 6,16 mg/l, cao hon so
v6i GTGH tir 1,53 dén 4,47 lan; PO,-P dao dong tir 0,16 mg/l dén 0,82 mg/l cao hon so véi GTGH tir 2 dén
3,14 1an. SiOs-Si trong nudc ¢ mirc cao, dao dong tir 3,49 mg/l dén 5,31 mg/l. Nong do Fe it chénh 1éch giita
2 mua nhung da cao hon so véi GTGH tir 2,2 dén 9,7 1an; Zn dao dong tir 0,64 mg/l dén 2,56 mg/l cao hon
so v6i GTGH tir 1,28 dén 5,12 1an. Dau mé téng s6 dao dong tir 2,8 mg/l dén 7,0 mg/l cao hon tir 5,6 dén 14
lan so v6i QCVN 10-MT: 2015. Céc thong s6 khac nhu DO, BODs, Fe, SiOz-Si trong mua gié Dong Bic
thip hon so v&i mua gié Tay Nam tir 1,01 dén 1,35 1an. Trong d6, DO dao dong tir 3,75 mg/l dén 4,99 mg/l,
trong ca 2 dgt DO déu thap hon so véi GTGH ciia QCVN 10-MT: 2015, khong phit hop cho sy sinh truéng
va phat trién cua thily sinh vat. Fe dao dong tir 2,172 mg/l dén 2,209 mg/1 cao hon so véi GTGH tir 4,3 dén
4.4 1an; Chat luwong nudce ciing cd sy thay ddi theo khong gian, thé hién rd nhit & do dan dién, 40 mubi va
dau m&. Trong d6, d6 mudi va do dan dién c6 xu hudng ting dan tir séng ra bién, dau md tong sd dat cao
nhét tai diém BL7 trong ca 2 dot va NO3-N trong dot 2 dat gia tri cao nhét tai cac diém BL6 dén BL11.

Tir khéa: Cira Ba Lat, thong s6 thity 1y hoa, mudi dinh dudng, kim loai ning, diu md.

MO PAU

i . ) Lat cé vai tro quan trong trong giao théng thﬁy,
Ctra Ba Lat la ctra bién 6 mién Bac Viét

tudi tiéu nudc cho nong nghlep, cung cap nudc

Nam noi song Hong d6 ra vinh Bic Bo giita
huyén Giao Thuy (tinh Nam Dmh) va huyén
Tién Hai (tinh Thai Binh).Vao cudi thé ky 18
(nam 1787), 1t ddc bi¢t 16n trén song Hong da
mé toang cira Ba Lat, von trude day kha nho va
hep tr¢ thanh cira I6n va chay ra bién. Cira Ba
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cho nuéi trong thuy san va thoat 1ii cho ving
Nam Dinh - Thai Binh. Trai qua hang trim nam,
tr khi hinh thanh, song Hong d3 mang phu sa
b01 dap cho ving ctra Ba Lat, tao ra ving bai
tridu rong 16n do 1a vuon quoc gia Xuan Thuy,
v6i hé sinh thai dat ngdp nudc ven bién dién
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hinh ctua khu vyc mién Bic Viét Nam. Vuon
quoc gia Xuan Thuy ciing nhu viung nuge cta
Ba Lat 1a m6i truong song 1y twdng, noi uong
duéng au trflng va trimg cuda rat nhiéu loai sinh
vat gom cac loai ca, dong vat hai manh vo, giap
X&c: Tom, cua.. Nguon lgi sinh vat nay da
mang lai sinh ké cho nguorl dén sinh song trong
khu vuyc: thu nhap binh quan ctia mdi ho cao cua
ttr ring ngdp man ¢ xa Giao Thién, huyén Giao
Thity, tinh Nam Dinh kha 6n dinh khoang 3.5
triéu dong/nam. Cac nghé nudi trong va danh bat
thuy san khac cung duoc tang trudng, binh quan
cac dam tom c6 loi nhuan khoang 1015 trigu
dong/ha/nam cac vay vang c6 lgi nhuén khoang
30 triéu dong/ha [11.

Tuy nhién, chat luong mdi truong nudce
trong khu vuc ctra song ven bién ctia Ba Lat da
¢6 dau hiéu 6 nhiém hitu co va chét dinh (juéng
[2]. Do d6, bai bao nay dugc thuc hi¢gn nham bo
sung co so dir lidu vé chat luong moéi truong
nude trong khu vure va tim hiéu vé sy bién dong
chat luong méi trudng nudc theo mua tai cira Ba
Lat tir d6 1am co so dé danh gia hién trang da
dang sinh hoc ctia khu vyc ctra song nay.

POl TUQNG VA PHUONG PHAP
NGHIEN CUU
Doi twgng nghién ciru
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Hinh 1. So d6 vi tri diém thu mau tai ctra Ba Lat

Cac thong so Nhiét do, pH, do dan dién, do
mudi, 6 duc, ndng do oxy hoa tan trong nudc

(DO); lugng oxy tiéu hao: BODs (nhu ciu oxy
hoa sinh hoc cua cac chat hitu co trong nudce);
COD (nhu cau oxy héa hoa hoc cua cac chat
hiru co trong nu:orc) cac mudi dinh du:orng
(NH4 N; NO3-N PO4 -P, N02 N, S|O3 Sl) cac
kim loai nang (As, Hg, Fe, Zn, Cu, Cd, Pb, Mn)
va dau m& tong sO trong nudc tang mat tai cura
Ba Lat, song Hong.

Vi tri va toa do cac diém thu mau dugc thé

hién trong so d6 thu mau (hinh 1, bang 1).

Bdng 1. Toa d0 diém léy mau

Piém Vido Kinh do
BL1 20°14°14,30"N 106°35°42,78"E
BL2 20°14°14,60”N 106°35°24,39"E
BL3 20°14°54,19”N 106°35°29,76"E
BL 4 20°15°16,03”N 106°35°20,60”E
BL5 20°16°15,89”N 106°34°37,87°E
BL 6 20°16°31,32”N 106°34°12,147E
BL7 20°16°24,40"N 106°33°52,44"E
BLS 20°15°36,26”N 106°34°46,23"E
BL9 20°14°57,57"N 106°34°40,80"E
BL 10 20°14°45,15"N 106°34°25,88”"E
BL 11 20°15°09,86”N 106°34°29,55"E
BL 12 20°14°30,91”°N 106°34°59,30”E
BL 13 20°14°02,70”N 106°35°06,34”E
BL 14 20°13°42,28”N 106°35°07,697E
BL 15 20°13°16,08”N 106°35°05,66”E

Thoi gian nghién ctru

Hai dot khao sat duoc tién hanh vao thang
7 (Do“[ 1 dai dién cho mua gi6 Tay Nam con
goi 1a mua mua) va thang 10 (Dot 2 dai dién
cho mua gié Pong Bic con goi 1a mua kho)
trong nam 2017.

Phwong phap nghién ciru
Phuwong phdp thu méau ngoai thuc dia

Mau nuéc duge ldy theo tidu chudn TCVN
5998:1995 (ISO 5667-9:1987) [3].Céc thong sO
thuy 1y hoa gom: Nhiét do, pH, DO, do dan, do
mudi, 6 duc dugce do bing may WQC - 22A,
hang TOA cta Nhat Ban

NH3-N, NOz-N. PO,*-P dugc xéc dinh bang
Test Sera cua Buc tai hién truong, bang thudc
thtr va so mau ¢ dleu kién anh sang tu nhién.

Mau nudc dé xac dinh nong d6 kim loai
nang (As, Hg, Fe, Zn, Cu, Cd, Pb va Mn duoc
axit héa bang HNO; 65% dén pH < 2 [4].

Phdn tich trong phong thi nghi¢m
Nong d¢ cac kim loai As va Hg trong nudce
dugc xac dinh bang phuong phap SMEWW
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3125:2012, mau nudc sau khi loc thi phan tich
trén hé thong thiét bi quang phd phat xa cao tan
ghép khdi phd ICP-MS (model Elan DRCe,
Perkin Elmer) [4].

Cac KLN: Fe, Zn, Cu, Cd, Pb, Mn trong
dugc x4c dinh  bang huong  phap
SMEWW3111B:2012, trén thiét bi quang phd
hép thu nguyén tr AAS-AG800 [4].

Tong ddu md trong nudc dugc xac dinh
biang phuong phip phan ving trong luc
SMEWW 5520B:2012 [4].

COD dugc xac dinh bing phuong phap
Kalipemanganat theo TCVN 4565-1988 [5].

BODs dugc xé4c dinh bang phuong phap
chuan d¢ iod TCVN 7324:2004 (ISO
5813:1983) [6].

NO,-N duogc xac dinh bang phwong phap
tric quang str dung thudc thir Griss [7].

Silicat hoa tan SiOs* dugc xac dinh béan
phuong phap tach dong (CFA va FIA) va do pho
theo TCVN 9244:2012 [8].

Phuong phap xir Iy s6 ligu
Cac s6 lidu duge xir 1y théng ké bang
chuong trinh Excel.

Chat 1u:0rng nuée duge danh gia bang cach
so sanh voi cac gia tri gioi han (GTGH) theo
QCVN 10-MT: 2015/BTNMT - quy chuan chat
luong nudc Vung bién ven bo véi myc dich bao
ton thity sinh va nuéi trong thiy san (NTTS) [9].

KET QUA NGHIEN CU'U VA THAO LUAN
Céc thong sb thiy ly ho6a hoc co ban

Nhiét do cua nude co su thay doi theo mua,
phu thudc vao nhiét d6 khong khi. Tai thoi diém
khao sat, vao mua gié Tay Nam, nhiét d6 nudc
tai cac diém khao sat dao dong tur 26, 9°C dén
27,7°C, mia gi6 Dong Béc dao dong tir 23,3°C
dén 25,7°C Miic d6 chénh léch vé nhiét d6 gitra
céc diém khao sat tuong ddi thap Mua gio Tay
Nam chénh léch nhiét o gnra dlem cao nhat va
dlem thip nhit 1a 0,9°C, con vé mua gid Bong
Bic, thi chénh nhiét do giita diém cao nhét va
thip nhit ciia cac diém khao sat la 2,4°C.

pH: Mua glo Tay Nam, pH dao dong tur 7,1
dén 8,0; con mua gio Dong Bic dao dong tir
6,8 dén 7.4. pH cua 2 mua khong chénh léch
nhau nhiéu va déu  phu hop muc dich nu6i trong
thiy san va bao ton thity sinh (QCVN:10-MT-
2015/BTNMT).

Bang 2. Thong s6 thily 1y hoa co ban va oxy tiéu hao trong nudc tai ctra Ba Latndm 2017
(dot 1: Mua gi6 Tay Nam; dot 2: Mua gi¢ Pong Bic)

Gia Nhiét do H bo dindién DO mudi Do duc DO BODs COoD
tri (°C) P (S/m) (%o) (NTU) (mg/l) (mg/l) (mg/l)
Min 26,9 7,1 0,02 0,1 34 3,95 14 3,2
bot 1 Max 21,7 8,0 0,50 2,6 78 4,82 6,7 20
(n=15) B 27,32 745+ 0,179 0,927 51,6 £ 4,25 + 4,32 8,69
+SD +0,23 0,36 +0,21 +1,08 14,80 0,28 +1,67 +4,32
Min 23,3 6,8 0,019 0,1 95 3,79 1,3 5,6
Pot 2 Max 25,7 74 0,42 2,4 249 4,99 5,6 16,8
(n=15) B 24,82 7,01+ 0,192 0,96 168,73 = 4,2 3,187 11,6
+SD 0,66 0,17 +0,17 +0,84 47,46 +0,29 +1,25 + 3,48
QCVN 10-MT: - *
2015/BTNMT 6,585 25

Ghi cha: Min: Gia trj thap nhit; Max: Gi4 tri cao nhat; TB: Trung binh: SD: D¢ léch chuin cia miu; QCVN
10:2015/BTNMT: Quy chudn k¥ thuit qudc gia vé chit lvong nudce bién; (*): Gid tri giéi han (GTGH) &p

dung cho ving nuéi tréng thiy san, bao ton thuy sinh.

b0 dan dién va do mudi co xu huéng ting
dan theo hudng tir song ra bién. Trong do, cac
diém tir BL 5 dén BL 11 c6 d9 dan dién thap
hon tir 2 dén 10 1an so v&i cac diém BL 1 dén
BL 4 va BL 12 dén BL 15 (hinh 2). D6 mudi
tai cac diém BL 1 dén BL 4 va BL 12 dén
BL15 cao hon so vdi cac diém con lai (bang 2,
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hinh 2). Nhin chung, vao mua gié Tay Nam do
mudi thip hon so voi mua gié Pong Bic. S
di ndng d6 mudi mua gié Tady Nam cao hon so
v6i mua gié Dong Béc trong nim 2017 1a do
dot 1 thang 10 vira xay ra tai cac song trén
toan bo khu vuc mién Béic Viét Nam.
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Do duc tai cac diém khao sat dao dong tir
24 NTU dén 249 NTU, trong do, gia tri trung
binh ciia d6 duc vé mua gi6 Pong Bic cao hon
3,2 1an so véi mua gié Ty Nam (bang 2, hinh
2). Sy tang cao cua do duc trong mua gié Dong
Bic tai thoi diém khao st 1a do lii 16n tai khu
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Nong d6 oxy hoa tan trong nudc trong toan
khu vuc dao dong tir 3,79 mg/l dén 4,99 mg/l
va kha dong nhit trén toan khu vuc va giita 2
mua. Nhu vay, DO tai khu vyc clra Ba Lat
trong ca 2 mua déu thdp hon GTGH ciia QCVN
10-MT: 2015 (bang 2).

Luong oxy ti€u hao trong nudc tinh theo
BODs va COD ciing khac nhau theo dlem khao
sat: trong dot 1: BODs tai cac diém BL 2 dén BL
9 cao hon so v6i cc diém khac, con trong dot 2,
BOD; tai cc diém BL 1; BL 3 va BL 12 dén BL
15 cao gip 2 dén 3 lan so vdi cac diém con lai
(hinh 2). COD tai diém BL 6 trong dot 1 dat gia
tri cao nhat (20 mg/l), tlep den la diém BL 5 va
BL 7 va cao hon tir 2 dén 6 1an so véi cac diém
con lai (hinh 2). BODs mua gié Tay Nam dao

Odot1 @dot2

vuc mién Bic vira xdy ra mang theo lugng phu
sa 16n d6 ra ctra bién. P9 duc tai cac diém BL 3
dén BL 11 trong dot 1 thap hon so véi cac diém
con lai, nhung vao dot 2, do duc tai cac diém
BL 2, BL 4 dén BL 11 1a1 cao hon so voi cac
diém con lai (hinh 2).

37 DO mubi (%) Ddot | Bdot 2
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BL1
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i truong co ban trong nudc tai cira Ba Lat

dong tir 1,4 mg/l dén 6,7 mg/l, trung binh 12 4,32
+ 1,67 mg/l, con mua gi6 Pong Bic, dao dong
tir 1,3 mg/l dén 5,6 mg/l, trung binh 1a 3,18 *
1,25 mg/l (bang 2) COD trong mua glo Tay
Nam la 8,69 + 4,32 mg/l thdp hon so vi mua
gi6 Pong Bic (11,6 + 3,48 mg/l). COD tai ctra
Ba Lat c6 mic trung binh thap hon so véi cac
nim 20112015 trén ctng khu vuc [1, 2] va thap
hon so v&i CAc cira song Van Uc, Thuan An, cira
Dai, C6 Chién va Soai Rap [9].

Céc mudi dinh dudng

Cac mudi dinh dudng co su thay doi vé
nong do theo mua. Trong do, nong do NOs-N
va NH;-N vao mua gi6 Pong Bic cao hon so
v6i mua gié Tay Nam la 1,22 va 2,9 lan. Nong
d6 NO, N trong ca 2 mua rat thap, dao dong tir
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< 0,0001 dén 0,00015 mg/1 (bang 3). Néng do
NO3 N co xu hudng giam dan tir gan bo ra
khoi, cu thé nong d0 NO3-N tai cac diém BL6
dén BL11 cao hon tir 1,2 dén 1,7 1an so véi cac
diém khac.

So voi cac diém khac (hinh 1, bang 3).
Nong d6 NH5-N trung binh cua 2 mua da cao

hon so v6i GTGH trong QCVN 10-MT:2015
1a 1,53 lan dén 4,47 lan tuy theo mua gid
(bang 3). bac biét, trong mua gi6 Dong Bic,
nong do NH3-N tai tat ca cac diém khao sat da
cao hon GTGH tir 3,89 dén 6,2 lan, dong thoti
cling cao hon so véi cira song Vin Uc trong
giai doan 2012-2015 [9].

Bdng 3. Céc thong s vé mudi dinh dudng tai cira Ba Lat - song Hong, nam 2017
(dot 1: Mua gi6 Tay Nam; dot 2: Mua gié Dong Bic)

Théng s6 (mg/l)

Gia tri B .
NOs-N NH3-N PO,-P SiOs-Si NO,-N
Min 0,565 0,139 0,16 3,586 <0,0001
Dot 1 (n = 15) Max 0,745 0,162 0,72 5,309 0,0001
TB 0,697 0,153 0,48 4,355 0,0002
SD 0,05 0,005 0,17 0,494 0,00016
Min 0,667 0,385 0,160 3,488 <0,0001
Pot 2 (n=15) Max 1,129 0,616 0,82 4,162 0,00015
TB 0,854 0,447 0,63 3,973 0,0000
SD 0,212 0,066 0,17 0,171 0,0000
QCVN 10-MT: 2015/BTNMT 0,1* 0,2*

Ghi chu: (*): Gia tri ap dung cho viing nudi trong thity san, bao ton thiy sinh; Trong do: NHz-N, NOs-N va
NOZ N (tinh theo N):; PO,* (tinh theo P) va S|03 Si (tinh theo Si); Min: Gia tri thap nhat; Max: Gia tri cao

nhat; TB: Trung binh: SD: D6 1éch chuin ctua mau.

[Nong d6 PO,-P] trung binh tai khu vuc
ctra Ba Lat vao mua glo Dong Bic (0,63 + 0,17
mg/l) cao hon so véi mua gio Tay Nam (0,47 +

12 - NOs-N (Mmg/l) gpyt 1 mpet 2
1.0 A
0.8 4
0.6 4
04 4
0.2 4
0.0 +

BL1
BL2
BL3
BL4
BL5
BL6
BL7
BL8
BL9

BL 10
BL11
BL12
BL13
BL 14
BL 15

1.0

PO,-P (mg/l) Odot 1 Bdot 2

0.8 -
0.6 -
0.4 -
0.2 -

0.0 +

BL1

0
—
o

BL4
BL5
BL6
BL7

N ™M
—
o oo

BL9
BL 10
BL11
BL12
BL13
BL14
BL 15

0,17 mg/l). PO,-P trung binh trong 2 mua cao
hon tir 2,4 dén 3,14 1an so vé6i GTGH QCVN
10-MT: 2015 (bang 3).
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Hinh 3. Bién dong cac mubi dinh dudng trong nudc tai cira Ba Lat

Néng do trung binh SiO;-Si trong nudc vao
mua giéo Tay Nam 1a 4,35 + 0,49 mg/l, cao hon
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so v6i mua gi6 Pong Bic 1a 3,97 + 0,17 mgl/l
(bang 3, hinh 3).
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Céc két qua trén cho thdy, néng do céac
muoi dinh dudng NOs-N, NH3-N, PO,-P trong
nuge vung cua Ba Lat vao mua gié Dong Bac
cao hon so v41 mua gi6 Tay Nam tur 1,22 dén
2,9 1an, ngoai trir SiO3-Si (hinh 3, bang 3).

Cac kim loai ning
Nong do cac KLN As, Hg, Pb, Cd, Cu, Mn
tai cac diém khdo sat trong toan khu vuc déu

thdp hon cic GTGH theo QCVN 10-MT:
2015/BTNMT. Tuy nhién Fe va Zn da c6 nong
d6 cao hon cdc GTGH (bang 4, hinh 4, 5).

Nf”mg do Fe tai cira Ba Lat trong ca 2 mua
dd cao hon so voi GTGH tir 2,2 d&n 9,7 lan
(hinh 4) va Zn cao hon GTGH tir 1,28 dén 5,12
lan (bang 4, 5). Fe cao nhét tai diém BL 5, Zn
cao nhét tai diém BL 1 (hinh 4, 5).

Badng 4. Kim loai nang trong nudc khu vuc ctra Ba Lat, song Hfmg nam 2017
(dot 1: Mua gi6 Tay Nam; dot 2: Mua gi6 Pong Bac)

Théng sé (mg/l)

Gia tri

As Hg Fe Zn Cu Cd Pb Mn
Min <0,002 <0,0001 1,33 0,6400 0,0120 10,0020 <0,0020 0,0200
Dot 1 (n =15) Max <0,002 <0,0001 4,83 2,170  0,1300 0,0070 <0,0020 0,3200
B <0,002 <0,0001 2,172 1,200 0,0413 0,0023 <0,0020 0,1839
SD 0,0 0,0 0,7889 0,4202 0,0307 0,0013 0,0 0,0835
Min 0,0020 <0,0001 1,110 0,6500 0,0240 0,0020 0,0020 0,0950
Dot 2: (n =15) Max 0,0180 <0,0001 3,300 2,560 0,1850 0,0020 0,0170 0,3830
B 0,0035 <0,0001 2,209 1,472  0,0685 0,0020 0,0041 0,2240
SD 0,0042 0,0 0,6783 0,4994 0,0476 0,0 0,0047 0,0892

QCVN 10-MT: 2015/BTNMT  0,02* 0,001* 0,5* 0,5* 0,2* 0,005* 0,05* 0,5*

Ghi cha: Min: gia tri thap nhat; Max: Gi4 tri cao nhat; TB: Trung binh: SD: D6 léch chun ciia mau; (*): Gia
tri ap dung cho ving nudi trong thuy san, bao ton thiy sinh.
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Hinh 4. Bién dong cta Fe trong nudc ving clra
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Hinh 5. Bién dong cta Zn trong nudc tai ving
cua Ba Lat

Diu m& tdng sé trong nuwéc tai khu v cira
Ba Lat

Tong diu md trong nudc cua tit ca cac
diém nghién ctru trong ving ctra Ba Lat dao
dong tir 2,8 dén 7,0 mg/l, cao hon so v&i
GTGH cta QCVN 10-MT: 2015 tir 5,6 dén 14
lan (hinh 6, bang 5).
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Hinh 6. Dau tong séqtrong nudc trung binh tai
cac diém khao sat

Nong d6 diu m& trung binh trong mua gid
Tay Nam (3,67 + 0,67 mg/l) thap hon 1,36 lan
so vO1 mua gié bong Bac (5,0 +0,91 rng/l). Su
khac biét vé ham luong dau md tong so trong
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hai mua tai khu vuc cira Ba Lat c6 thé 1a do luu
luong nudc mua gi6 Tay Nam tu lyc dia va
nudc mua do ra bién 1on ¢o tac dung pha lodng

lam cho nong d¢ dau m& mua nay thap hon so
v6i mua gié Pong Bac.

Bdng 5. Dau tong sd trong nudc khu vuc ctra Ba Lat, song Hong nam 2017
(dot 1: Mua gi6 Tay Nam; dot 2: Mua gi6 Pong Bic)

Dau, md tong s0  Gia tri (mg/l) QCVN 10: 2015/BTNMT
Min 2,8 0,5*
bot 1 (n =15) Max 48 0,5*
TB+SD 3,67+0,675 0,5*
Min 3,8 0,5*
Dot 2 (n =15) Max 7,0 0,5*
TB +SD 5,0 + 0,908 0,5*

Ghi cha: Min: Gia tri thap nhéat; Max: Gia tri cao nhat; TB: Trung binh: SD: D léch chuan; QCVN 10:
2015/BTNMT: Quy chuan k¥ thuat qudc gia vé chit lugng nudc ving bién ven bo; (*): Gia tri gidi han cho

muc dich nudi trong thity san, bao ton thuy sinh.

KET LUAN

Chét luong nudc vung cira Ba Lat thudc
song Hong thay d6i theo mua khé 13 rét. Nong
d6 cac mudi dinh dudng nitrat, ammonia va
phosphat; cac kim loai nng Zn, Cu; COD va
dau mé& tong sd vao mua gié Poéng Bic cao hon
so v6i mua gi6 Tay Nam tir 1,22 dén 2,92 lan.
Céc thong sb khac nhu DO, BODs, Fe, SiO;-Si
trong mua gi6 Pong Bic thip hon so véi mua
gi6 Tay Nam tir 1,01 dén 1,35 lan.

Vuing nuéc cira Ba Lat ¢6 ndng do oxy thap
va dd bi 6 nhim boi cac mudi dinh dudng
(nitrat, phosphat), KLN (Fe, Zn) va dau m& vao
cd 2 mua, nhit 1a mua gi6 Pong Bic. Tuy
nhién, ving nudc khao sat khong bi nhiém ban
cac KLN As, Hg, Pb, Cd, Cu, Mn.

Loi cam on: Tap thé tac gia xin chan thanh
cam on TS. Nguyén Vin Quan, chi nhiém
nhiém vy s6 8, d¢ én 47, thudc dy 4n “Diéu tra
tong thé da dang sinh hoc, ngudn loi thiy hai
san va quy hoach cac khu bao tdn bién Viét
Nam (Nhiém vu sb 8, D& 4n 47)” va tap thé can
bd Bd mdén Pdng vat hoc va Bao ton, Khoa
Sinh hoc; Trung Tam Khoa hoc Su séng, bai
hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha
Noi da cho phép sir dung sb liéu dé hoan thanh
bai b&o nay.
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