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I. MO DAU 

Khu vyc cua sdng ven bien la ddi tuong tac manh me cua hai khdi nude nggt nguon 
luc dia va khdi nude bien cd do mudi cao, chung boa trdn vdi nhau va tao ra mdi tmdng 
mang tinh tmng gian cd cac qua trinh vat ly, boa hgc, sinh vat hgc phuc tap lam phan 
tan va tich ty cac chat khac nhau. Trong do, cac tac nhan gay d nhilm tir cac ngudn 
xam nhap vyc nude nhu ngudn luc dia (chilm 60-70 %), ngudn tu khi quyln, tu cac 
boat dgng kinh te trong khu vyc va nguon xuyen bien gidi ... Day cung la noi tich luy 
cac chat d nhiem tu lyc dia nhu cac chat hthi ca, kim loai nang, boa chit bao ve thyc 
vat. Trong cac cua sdng ven bien phia bae, hai cua song Bach Ding va Ba Lat co the dai 
dien cho hai ca che tich luy dac trung. Dgng lyc dong chay vung cua song hinh phlu 
Bach Dang bj chi phdi manh bdi ddng trieu vdi cbl do thuy trilu la nhat trilu deu, bien 
do trieu cyc dai 4 - 4.5m. Ddng lyc ddng chay vung cua sdng Ba Lat do song va dong 
chay dgc bd thdng tri. 

Viec nghien cuu kha nang tich luy cua cac chat 6 nhilm trong cac vung biin tren thi 
gidi da dugc nghien cuu tu nhieu nam nay. Phan ldn cac nghien cuu tap tmng vao tinh 
toan tdc do lang dgng tram tich hay tudi tram tich bang cac phuang phap phong xa Cs 
137, Pb 210 (phuang phap danh dau) hay don gian hen la dat cac bay lang dgng tram 
tich tai cac khu vyc cua sdng. Tai Viet Nam, phuang phap Pb2io cung da dugc su dung 
de xac dinh tudi cua tram tich va kha nang tich luy chat d nhiem nhung hau bet la cac 
nghien cun trong khuon kho hgp tac vdi nude ngoai nhu trong chuang trinh JSPS thyc 
hien d vung bien Ba Lat, Sam San, Cua Lo nam 2002 hay cac nghien cim trong khudn 
klid hgp tac Viet Nam - Italia tai vung bien Thua Thien Hue. Chua co cac nghien cuu 
sau ve kha nang tich luy cua cac chat d nhiem trong tram tich cung nhu pham vi lan 
tmyen cua cac chat 6 nhiem d cac khu vyc cua sdng. 

Bai viet nay thyc hien nham danh gia kha nang tich tu cua cac chat 6 nliiem trong hai 
cua sdng Bach Dang va Ba Lat, tren ca sd cac tai lieu khao sat va thu thap dugc trong 
viing bien nghien cuu. 

II. TAI LIEU VA PHUONG PHAP NGHIEN CUtJ 

2.1. Tai lifu 

Cac tai lieu chinh su dung trong bai bao bao gdm cac nghien cuu ve tai nguyen mdi 
tmdng, dac diem thuy dgng lyc, dieu kien dia chat vung cua song Cam - Bach Dang va 
Ba Lat dugc thyc hien tu tmdc tdi nay bdi Vien Tai nguyen va Mdi tmdng Bien nhu de 
tai Kiem ke dat udt ngap trieu vung ven bd chau tho song Hdng (1993), Moi tmdng dia 
chat ven bd Hai Phong (1993), Nghien cuu gidi ban dia boa vung cua song Cam - Bach 
Ding (1996), Dac dilm dia ddng lyc bd chau thd sdng Hdng (2000). Trong do dac biet 
chu y tdi: 
- Sd lieu tai lugng thai cua khu vuc cua Cam - Bach Ding va Ba Lat do Vien ca hgc 

tinh toan (nam 1995, 2001) 
- Sa dd gidi ban dia boa ven bd phia Bae Viet Nam dugc xac dinh bdi TS, Nguyen 
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Due Cy, 2001 [6] 
- S6 lieu thing ke dien tich dat ngap nude trong khu vyc [9] 
- S6 lieu quan y ic lien tuc 24h tai khu vyc Bin Binh vao thang 9/2007 (mua mua) va 

thang 1/2008 (mua khd) trong khuon kho dy an "Nghien cuu danh gia mdi tmdng 
chiln luge cang Hai Phdng" [8], 

2.2. Dia dilm va phu-ong phap nghien cihi 
. Dia dilm: 15 yam thu miu nude va 11 tram thu mau tram tich trong thai gian mua 

mua (16- 17/7/2006) va mua kho (2-3/4/2007) tai khu vyc Cim - Bach Ding; 6 tram 
thu mau nude va ttim tich vimg cua Ba Lat (so dd hinh 1) 

. Phuang phap 
Phuang phap dilu tra, khao sat biin va phan tich mau trong phdng thi nghiem 

Cac phuang phap khao sat biin tuan theo quy pham dieu tra khao sat bien dugc 
UBKHKT nha nude ban hanh nam 1981. 
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Hinh 1. So' do tram vj thu man viing cira song Cam - Bach Dang (a) va Ba Lat 

Cac chi tieu phan tich bao gom: 

Mau nude: nhiet do, pH, oxy hoa tan, do dye, do mudi, cac chat him ca (BOD5, 
COD), cac chit dinh dudng (NH4"', NOs', NO2', P04^', SiOs^', N - T, P-T), TSS, Diu 
md, xyanua, cac kim loai nang (Cu, Pb, Cd, Hg, As, Zn), Hoa chat bao ve clo hiiu ca 
(Lindan, Aldrin, Endrin, Dieldrin, tong DDT) 
Mau tram tich: cap hat <0,063mm, COD, tdng Nita, tdng Phospho, xyanua, diu md, 
cac kim loai nang (Cu, Pb, Cd, Hg, As, Zn), hoa chat bao ve thyc vat ca clo (Lindan, 
Aldrin, Endrin, Dieldrin, tong DDT). 
Cac phuong phan tich mau tuan theo cac tieu chuan Viet Nam da ban hanh. 

Phuong phap tinh tai lugng chat d nhiem tu sdng: 

Tong lugng dong tho dugc tinh theo cong thuc 
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yoc 
K-Qr'Y^ ('=l^n) (1) 

Trong do: 
Rx: Tdng lugng ddng thd cua chat x trong thdi gian khao sat 
Qi: Luu lugng nude trong thdi diem i 
Ci: Ham lugng cua chat x lay trong thdi diem i 
Qr: Tdng luu lugng nude sdng dd ra bien tu thdi diem bat dau lay mau den thdi diem 

ket thuc 
. Phuang phap tinh toan kha nang tich luy chat 6 nhiem trong khoi nude va tram tich 
- Kha nang luu giu chat d nhiem trong khoi nude dugc tinh theo cong thuc: 

Ai = Ci X V (2) 
Trong do: 
Ai: Khdi lugng chat 6 nhiem c6 trong toan bd khoi nude (kg) 
Ci: Nong do tmng binh chat d nhiem i trong nude (mg/1) 
V: Thi tich khdi nude (m^) ^" 

- Tinh kha nang tich tu cac vat chat gay d nliiem trong tram tich su diing cong thuc 

, (3) 
Trong do, M la khdi lugng tich luy cua nguyen to, hgp chat trong tmdng tram tich i 
Si la khdi lugng vat chit bi ling dgng trong tmdng tram tich i 
Ai la ham lugng nguyen td, hgp chat trong tmdng train tich i 
D I danh gia tic do ling dgng ty nhien, b l tri 4 ong lang dgng c6 chieu dai 0.4m va 

dudng kinh Ing 10cm tai khu vyc cua song Cam- Bach Dang va Ba Lat trong 2 mua 
mua va khd. Thdi gian bd tri thi nghiem la 24 gid lien tuc. Thu mau tmdc va sau klii tha 
ong ling dgng dl xac dinh khoi lugng vat chat lang dgng trong 24b. 

III. KET QUA VA THAO LUAN 

3.1. Tai lu-gng chat 6 nhiem qua cira Cam - Bach Ding va Ba Lat 

. Ddi vdi khu vyc cda sdng Cam - Bach Dang 
Cac kit qua nghien cuu tai lugng thai cua cac chat 6 nhiem qua khu vyc cua Cam -

Bach Ding cua nhdm tac gia Vien Co hgc, 2001 [15] la mgt can cu quan quan trgng de 
tinh toan, tuy nhien, gia tri ndng do cua cac chat da tang len tu nam 1995 den nay. Vi 
thi, da tham kliao sd lieu ting lugng nude qua 2 cua Cam va cua Bach Dang la 16,61 ty 
m^ nude trong mua mua va 2,02 ty m^ nude trong mua kho cua nhom tac gia, ddng thdi 
tham khao kit qua quan trie chit lugng nude lien tuc 24h tai khu vyc Ben Binh (dy an 
'Nghien cim danh gia mdi tmdng chiln luge cang Hai Phdng") thyc hien nam 2006 -
2007, va nguon sd lieu quan trac nhieu nam cua He thong Tram quan trac qudc gia khu 
vyc Dd San tu nam 2002-2006, dl tinh tdng lugng chit qua 2 cua Cam va Bach Dang 
trong mdt nam (bang 1). 
. Doi vdi khu vyc cua song Ba Lat 
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Can cu vao sd lieu tinh toan tai lugng thai cua nhom tac gia Vien Co hgc, 2001 [15] 
va so lieu tinh toan tai lugng thai cua Vien Tai nguyen va Moi tmdng Biin nam 2006 -
2007 tai khu vyc cua Ba Lat (de tai 'Danh gia kha nang tich tu va phan tan cac chat 6 
nhiem vung cua song ven bien Viet Nam", sd lieu trung binh cua 2 kit qua da dugc sii 
dung lam gia tri tai lugng thai qua cua Ba Lat (bang 1). 

Bang 1. Tai lugng chat 6 nhiem qua hai cura song Cam - Bach Ding va Ba Lat (tan) 

Thong so 

TSS 

COD 

TongN 

TongP 

CN-

Dau'ma 

Cu 

Pb 

Zn 

Hg 

Cd 

As 

HCBVT 
V ca clo 

Cua Cam - Bach Dang 

Miia mua 

6.088.894 

137.863 

95.840 

18.437 

50,5 

18.188 

568,2 

566,1 

1.171,8 

6,3 

23,3 

61,5 

1,8 

Miia kho 

101.000 

4.132 

4.989 

1.050 

6,8 

1.652 

9,9 

4 

26,8 

0,8 

0,8 

4,7 

0,1 

Ca nam 

6.189.894 

141.995 

100.829 

19.488 

57,3 

19.840 

578,1 

570 

1.198,6 

7,1 

24 

66,1 

1,9 

Cua Ba Lat 

Miia mua 

18.946.850 

201.311 

112.029 

18.195 

43,4 

10.042 

763,5 

302,6 

1.043,6 

11,7 

8,2 

36,7 

0,3 

Miia kho 

959.278 

39.537 

16.274 

3.282 

6,0 

2.893 

140,9 

54,2 

173,7 

2,1 

2,1 

6,7 

0,2 

Ca nam 

19.906.127 

240.848 

128.303 

21.477 

48,1 

12.935 

904,3 

356,8 

1217,3 

13,8 

10,3 

43,4 

0,5 

Bang 1 cho thay mdi nam ngudn luc dia dua ra qua cua sdng Cam - Bach Dang 
khoang 6,2 trieu tan tram tich la limg trong dd chu yeu la trong mua mua (93,2%). 
Ngoai ra, khu vyc cua sdng cQng tiep nhan tu ngudn luc dia khoang 142 nghin tan 
COD, 101 nghin tan nita, 19,5 nghin tan phospho, gan 20 nghin tan dau md, ban 2,4 
nghin tan kim loai nang (trong do cd 571 tin ddng, 570 tin chi, 1198 tin kem, 7,1 tin 
thuy ngan, 24,5 tin Cd, 66 tin Asen) va 1,9 tin HCBVTV ca clo. Khoang 82-99% chit 
d nhiem dugc dua ra qua cac cua song trong mua mua lu do tdng lugng nude trong mua 
mua ldn. Ddi vdi khu vyc cua Ba Lat, lugng vat chat dua qua cua ra biin moi nam la 
19,9 frieu tin TSS, 240 nghin tin COD, 128 nghin tin nita, 21 nghin tin phospho, gin 
13 nghin tin diu md, 2546 tin kun loai nang va 0,5 tin HCBVTV ca clo. Tuy nhien, 
cac ket qua nay chi mang tinh ban dinh lugng, sd lieu chua phan anh dung ban chit van 
chuyen vat chat va chit d nhilm cua khu vyc. 

3.2. Kha nang tich tu chat 6 nhiem trong viing cira song 
Bang 2 cho ta dien tich vimg tich luy va do sau trung binh cua khdi nude khu vyc 

nghien cuu dugc tinh toan tiieo cac tai lieu lich su cua Nguyen Due Cy (1996) [6] va Mai 
Trgng Nhuan (2006) [9]. Tren ca sd dd tinh toan till tich khoi nude cua khu vyc cua 
sdng. Kha nang luu giir cua chit d nhiem trong khdi nude dugc trinh bay trong bang 3. 
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Bang 2. Dien tich viing tich luy va the tich khoi nude khu vuc 
cii^ Cam - Bach Dang va Ba Lat |5, 9] 

Khu vuc 

Cira Cam - Bach Dang 

Cua Ba Lat 

Dien tich viing tich 
luy (km') 

80,358 

26,397 

Do sau trung 
binh (m) 

3,5 

1,86 

The tich klioi 
nude (m )̂ 

281 253 000 

49 098 420 

Lugng vat chat lim giii trong khoi nude dugc tinh theo cong thuc (2) va lugng vat 
chat tich tu trong ldp tram tich be mat dugc tinh theo cdng thuc (3). Tdng lugng vat chit 
dugc luu giu trong vung cua sdng Cam - Bach Dang va Ba Lat dugc cho trong bang 3. 

Bang 3. Kha nang tich tu cac chat 6 nhiem trong vung cira song Cam - Bach Dang va Ba Lat 

Thong so 

TSS 

COD 

TongN 

TingP 

CN" 

Dau ma 

Cu 

Pb 

Zn 

Hg 

Cd 

As 

HCBVT 
V ca clo 

Khu vuc cua Cam - Bach Dang 

Tai 
luOTlg 

(tan) 

6138434 

141995 

100829 

19488 

57,3 

12282,3 

578,1 

570,0 

1198,6 

7,1 

24,0 

66,1 

1,9 

Luu giir 
trong 

nude (%) 

0,82 

0,71 

0,64 

0,67 

0,63 

881,61 

0,26 

0,31 

0,31 

1,44 

0,77 

0,70 

0,37 

Tich luy 
trong 

tram tich 
(%) 

25,61 

0,82 

1,52 

2,39 

0,28 

1,22 

13,71 

14,52 

19,26 

3,10 

1,08 

3,86 

1,42 

Tong 
tich luy 

(%) 

26,43 

1,53 

2,16 

3,06 

0,91 

2,10 

13,97 

14,83 

19,57 

4,51 

1,88 

4,55 

1,58 

Khu vuc eua Ba Lat 

Tai 
luong 
(tan) 

19906127 

240848 

130819 

21837 

49,1 

12935 

904,32 

356,77 

1217,30 

13,82 

10,33 

43,35 

0,46 

Luu giir 
trong 

nude (%) 

0,06 

0,08 

0,10 

0,12 

0,19 

0,09 

0,03 

0,093 

0,0-4 

0,23 

0,30 

0,19 

0.20 

Tich luy 
trong 
tram 

tich (%) 

10,13 

0,47 

0,68 

0,47 

0,29 

1,48 

9,78 

23,68 

11,12 

2,53 

5,52 

4,18 

3.78 

Tong tich 
luy (%) 

10,19 

0,54 

0,78 

0,58 

0,47 

1,57 

9,81 

23,77 

11,16 

2,76 

5,82 

4,36 

3.98 

Trim tich la limg: Khoang 26,43% lugng tram tich lo limg dugc tich luy tai khu vyc 
cua c i m - Bach Ding trong khi con so nay tai khu vyc cua Ba Lat la 10.19%. Lugng 
trim tich cdn lai dugc phan tan theo thuy trieu va dong chay di ra phia bien va dugc 
dua trd lai mdt phin vao trong sdng khi trieu len. Tram tich la limg tich tu chu yeu 
trong mua mua va trong tram tich. 

Cac hgp chit cua Cacbon, Nio va phospho: Hang nam, cd khoang 1,5 den 3,1% 
lugng C, N, P dugc tich luy trong vimg cua sdng Cam - Bach Dang, trong do tai cua 
Ba Lat la tu 0,5% den 0,8%. Sd lugng cdn lai cua cac hgp chat nay tham gia vao cac 
chu trinh sinh dia boa ty nhien cua khu vyc va mgt phan dugc chuyen trd lai song khi 
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trieu len va theo dong chay. 
- Diu md: Lugng diu md tich luy trong khu vyc cua Bach Ding chiem 2,1%. tdng 

lugng trong khi con sd nay tai cua Ba Lat la l,6%o. Ngoai viec ling dgng xudng day, 
diu con bi khulch tan, bay hai hoac tao nhu tuong. 

- Cac kim loai nang: Cac kim loai nang ddng, chi, kem tich tu rit manh d khu vyc cua 
song. Tai khu vyc cua Cim- Bach Dang, lugng tich ty cua ddng la 14,0%), cua chi la 
14,8%), cua kem la 19,3%o. Cac con sd nay tai khu vyc cua Ba Lat tuong ung la 9,8%, 
23,8% va 11,2%). Day la cac kim loai cd kha nang hap thy ldn tren cac be mat keo 
set, mim ba hiiu ca d cac dang phuc va dang ket tua. Chung cung cd kha nang tich tu 
rit cao trong cac loai sinh vat an lgc. Cac kim loai cdn l̂ i (Hg, As, Cd) dugc tich luy 
trong vung cua song Cim - Bach Ding vdi ty le 1,8%) den 4,5%o va vimg cua sdng Ba 
Lat vdi ty le 2,7% din 5,8%. 

- Cac HCBVTV ca clo: khoang 1,58% lugng HCBVTV ca clo dugc tich luy trong khu 
vyc cua Cim - Bach Ding trong khi con sd nay tai cua Ba Lat la 4,0%). 
So sanh tuang quan giiia hai cua Bach Ding va Ba Lat nhan thay tdc do tich luy tram 

tich tai cua Ba Lat ldn ban tai cua Bach Ding khoang 4 lan trong mua mua va khoang 2 
lin trong mua kho, song dien tich vung tich luy cua khu vyc cda Bach Dang ldn gap 3 
lin dien tich vimg tich luy khu vyc cua Ba Lat vi vay lugng vat chat tich luy trong khu 
vuc cua cim - Bach Ding ldn ban tai khu vyc cua Ba Lat. Tuy nhien, cac thdng so 
dang chu y la Pb, Cd va HCBVTV ca clo cd lugng vat chat tich tu nhieu hon trong khu 
vyc cua Ba Lat. 

IV. KET LUAN 
Vdi viec su dung cac tai lieu thu thap, tai lieu khao sat va cac cdng thuc tinh toan 

don gian, da phin nao danh gia dugc kha nang tich tu cua cac chat d nhiem trong vimg 
cua song Cim- Bach Dang va Ba Lat. Ket qua tinh toan cho thay, hang nam khoang 10 -
26,4%) lugng tram tich la limg dugc tich luy trong vimg cua song Bach Dang va Ba Lat. 
Kha nang tich tu ddi vdi cac hgp chat cua C, N, P la tu 0,5% den 3,1%, cua dau md la 
1,6 - 2,1%, cua xyanua la 0,5 - 0,9%, cua HCBVTV ca clo la 1,58 - 3,98%o, cua ding la 
10-14%, cua chi la 14 - 24%), cua kem la 11 - 24%o. Cac kim loai Cd, As, Hg tich Ui thip 
ban, tu 1,8%) den 5,8%o. Lugng thai ra cang ldn, lugng chat tich luy tai cac vung cua 
sdng cang nhieu. 

Cac ket qua tren chi mang tinh chat ban dinh lugng va can cd cac nghien cuu sau ban de 
cd nhiing sd lieu chinh xac ban dac biet la sd Ueu tai lugng thai cua hai khu vyc cua sdng nay. 
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Summary 

ASSESSMENT THE ACCUMULATION OF POLLUTANTS IN THE CAM-BACH 
DANG ESTUARY AND BA LAT RFVER MOUTH AREA 

Cao Thi Thu Trang, Nguyen Manh Thang 

Among coastal river mouths in the North, Bach Dang and Ba Lat rivers represent for 
two typical accumulation regimes. Flow dynamic in the Bach Dang estuary is 
dominated by tidal current with the dural tidal regime, the maximum amplitude is 4 -
4.5m. The flow dynamic in Ba Lat River is dominated by wave and coastal flow 

Based on surveyed data and collected data in the studied area, and using simple 
formulas to calculate, the accumulation of pollutants in the Cam - Bach Dang estuary 
and Ba Lat river have been assessed. The calculated results show that, every year, there 
is 10 - 26.4% of suspended sediment that was accumulated in the estuary area. The 
accumulated ability were in range of 0.5%)-3.1% for compounds of C, N and P, 1.6 -
2.1%) for oil and grease, 0.5 - 0.9%) for cyanide, 1.58 - 3.98 % for organochlorinated 
pesticides, 10 - 14%) for copper, 14 - 24% for lead, 11 - 24 % for zinc. The other metals 
were lower accumulated, such as Cd, As, Hg, fi-om 1.8-5.8%. The more pollutants 
discharged through river, the more pollutants accumulated in the estuary area. 

The above results are only semi-quantitative and it needs deeper studies in order to 
have more accuracy data, especially data on discharged load from sea. 
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