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Ruii ro sinh thdi mot so kim loai nang trong tram tich
tai khu vuc ha luu song Hong
Trinh Thi Thim®, L& Thi Trinh, Trinh Thi Thiiy

Truong Dai hoc Tai nguyén va Moi truong Ha Noi
Ngay nhén bai 14/2/2022; ngay chuyén phan bién 17/2/2022; ngay nhan phan bién 15/3/2022; ngay chip nhan ding 21/3/2022

Tom tit:

Nghlen ciru nay danh gia sy tich lily mot s6 kim loai gf)m Cu, Pb, Cd, Cr trong tram tich tai khu vwe ha luu séng
Hong doan chay tir phia nam Ha Noi dén huyén Nam Truye, tinh Nam Pinh. Dong thoi, chi so tich lay dia chit (I ")
va chi s6 rii ro sinh thai tiém an (E' .) dugec tinh toan dé danh gia mirc d§ anh hwéng cua ham lwgng kim loai nang
(KLN) trong tram tich dén hé sinh thai. Két qua xac dinh ham lwong kim loai trong 20 miu tram tlch cho thay, tai
khu vire nghién ciru chwa cé diu hiéu 6 nhiém Cu, Pb, Cd, Cr cin cit theo quy dinh chit lrgng trim tich (QCVN
43:2017/BTNMT). Tuy nhién, 50% s diém c6 ham lwong kim loai & mirc giy anh hwéng thap theo hwéng din ciia
Canada. Gia tri chi s rii ro toan di¢n (RI) ciia Cu, Pb, Cd va Cr nam trong khoang 1,8-11,6 cho thay mirc d rii ro
sinh thai thip d6i véi trAm tich tai khu vure nghién ctru. Két qua danh gia mirc d rii ro 1a nhirng ciin cir khoa hoc
ban diu dé dé xuat cac bién phap kiém soat ngudn thii ciing nhu han ché sy lan truyén ciia cic kim loai vao méi

trud'ng nudce.

Tir khéa: kim loai nang, rii ro sinh thai, song Hong, tram tich.

Chi 56 phin loai: 2.7
Mé dau

S6ng Hong 1a con song 16n nhét khu vuc phia Béc va
16n thtr 2 ctia Viét Nam sau song Mekong. Song Hong bit
ngudn tir tinh Van Nam ctia Trung Quéc va chay vao dia
phan Viét Nam tai tinh Lao Cai. Tai dia phan Viét Nam,
song Hong chay qua 7 tinh, thanh phé gdm Lao Cai, Yén
Bai, Pha Tho, Vinh Phuc, Ha N6i, Ha Nam va Nam Dinh.
Séng Hong do ra bién Dong tai ctra Ba Lat voi tong chiéu
dai trén dat Viét Nam 1a 328 km. Séng Hong c6 luu luong
nuée 16n nhung phan bd khong déu giita cac mua trong
nam. Vao mua mua, luu lugng nude song 16n nhit c6 thé
lén dén 30.000 m*/s nhung vao mua kho, luu lwong thap
nhét 1a 700 m¥s. Do chiy qua nhiéu dia phan mién nui va
dic diém dia chit - thiy van khac nhau & cac khu vuc, dac
diém dong chay cua song Hong ciing kha khac nhau giira
cac khu vuc. Luong phu sa ctia song Hong 16n da gop phan
quan trong trong phat trién kinh t& nong nghiép tai cac tinh
ddng bang song Hong. Tuy nhién, hoat dong phat trién ndng
nghiép ciing nhu nhiing khai thac ngudn loi tir song ciing da
va dang gy nén nhimng hé luy vé& moi truong, anh huong
dén hé sinh thai quanh khu vuc song Hong chay qua. Bén
canh d0, hoat dong khai thac cat va khoang san phat trién
tai nhidu khu vyc ciing 1a mot trong nhing nguyén nhan gay
suy giam chat lugng méi truong nude mit song Hong. Theo
Béo cdo hién trang moi truong Qubc gia nam 2018, chat
luong nude song Hong ¢ xu hudng giam trong nhirng nam
gin ddy [1]. Ngoai ra, mot s6 nghién ctru gan déy ciing cho
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thdy, mot s6 khu vuc song Hong c6 du hiéu 6 nhiém KLN
trong nudc, bun cat lo ling, tram tich [2, 3].

Su can bang phan b cua kim loai trong nude, cac hat lo
limg va tram tich c¢6 thé phan anh chat lugng moi trudng tai
khu vyc [4]. Cac dic tinh bén viing cia KLN nhu d doc
cao, khong phan hiy sinh hoc va c6 kha nang tich tu da thu
hat sy quan tdm cua cac nha khoa hoc cling nhu cdc nha
quan ly mdi truong trong viéc danh gid ham luong KLN
trong moi truong [5]. Cac tac dong ciia kim loai dén hé sinh
thai dudi nudc duge danh gia khong chi dua trén ham lugng
cua chung trong nudc ma con can cur vao ham lugng cua
n6 trong tram tich vi cac chat 6 nhiém tir tram tich ciing 1a
mot ngudn phoi nhiém quan trong. Qué trinh can bang vat
chat ciia cac chét 6 nhidm trong d6 c6 KLN giira mdi truong
nudc, cac hat lo ling va tram tich day dién ra lién tuc. Chinh
vi vay, danh gia 6 nhidm tram tich ciing phan anh dwoc mirc
d6 6 nhidm cua cac chét trong moi truong nude.

Dé xem xét mirc d6 6 nhidm cua kim loai trong tram tich
O cé hai phuong dién la néng do va tinh doc hai, cac nha
khoa hoc thuong sir dung I, va EL Vi dy, d4nh gi4 rui ro
sinh thai ctia kim loai trong tram tich song Chau Giang, tram
tich tir ho va trim tich bién & Chennai da duoc cac nha khoa
hoc tLr Trung Qubc, An D6 va Nigeria cong b6 [6-9].1 - cua
mot sb kim loai ciing dugc tinh toan dbi vai tram tich tal khu
vuce cira bién Linggi, Malaysia [10]. Két qua chi ra khu vuc
nghién ctru bi 6 nhiém boi cac kim loai nhu As, Pb va Sb.
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Abstract:

This study aimed to assess the accumulation of some
heavy metals such as Cu, Pb, Cd, and Cr in the sediments
collected from downstream of the Red river from the
south of Hanoi city to Nam Truc district, Nam Dinh
province. Besides, the geological accumulation index (Igeo)
and the potential ecological risk index were calculated
to understand the impact of heavy metal content in the
sediments on the ecosystem. The results showed that the
concentration of several metals (Cu, Pb, Cd, Cr) in 20
sediment samples was lower than the permitted values
specified in Technical Regulations on sediment quality
(QCVN 43:2017/BTNMT). However, according to the
Canadian guidelines, the concentrations of metals in
50% of samples had a low level of effect. The potential
ecological risk index of metals ranges from 1.8 to 11.6,
revealing that the study area has a low-level metal risk.
This data can clarify the area’s potential risk level and
provide the scientific basis for reccommending measures
to control and reduce sources of metal pollution into the
aquatic environment.

Keywords: ecological risks, heavy metals, Red river,
sediment.

Classification number: 2.7

Tai Viét Nam, hau hét cac nghién ctru tap trung vao danh gia
nguy co tiém 4n mot sé KLN tai Dong bang song Ctru Long
[11], song Hong [12], rimg ngdp man nhiét d6i & Can Gio
[13], va ving ven bién & mién Nam [14]. Hé s lam giau
(enrichment factors - EF) ciia mét s6 kim loai gém Cu, Cd,
Pb, Ni va Zn di chi ra sy 6 nhiém dang ké ctia cac kim loai
Cd, Cu va Pb ¢ khu viyc thugng ngudn séng Hong [12]. Bén
canh d6, tinh trang 6 nhiém cta mot s6 kim loai trong cac
mau tram tich 1ay tai Ctra Ong, Vinh Ha Long (Viét Nam)
dugc khang dinh khi gia tri L., duong cao cua As [15].

Nghién ctru nay dugc thuc hién nham xéc dinh mc do 6
nhiém cta mot sé kim loai g6m Cu, Pb, Cd va Cr trong tram
tich song Hong doan chay tir dia phan phia Nam cua Ha Noi
dén huyén Nam Truc, tinh Nam Dinh. Déng thoi, viéc tinh
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toan E cuia cac kim loai nghién ciru s& cung cép céc dit lidu
khoa hoc gitp cho viéc hoach dinh céac chinh sach va xay
dung céc bién phap k¥ thuat nham giam thiéu 6 nhidm kim
loai trén cac luu vuc song.

Phuong phap nghién ciiu
Léy mdu va xir Iy so bé

Trude khi tién hanh 14y mau, nhém nghién ciru da thyuce
hién khao sat thuc dia dé xay dung chuong trinh quan tric,
lya chon diém lay mau va phuong an ldy mau. 20 diém lay
mau tram tich duoc iy doc theo song Hong tir dia phan
Thanh Tri, Ha No6i dén hét dia phén huyén Nam Tryc, tinh
Nam Dinh vao thang 10/2019. Trong qua trinh 1ay miu, cac
Vi tri léy mau duoc danh dau toa do va md ta chi tiét cac dic
diém xung quanh (hinh 1).
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Hinh 1. Ban dé vi tri cac diém lay mau.

Mau tram tich mit & d6 sau khoang 5-10 cm duoc lay
bang gau ldy mau tram tich Peterson (Wildco 1750-G30).
Mau tram tich duoc tron déu trén khay nhya, sau d6 léy
khoang 500 g mau dung vao binh thuy tinh t6i mau. Toan bd
mau dugc dung trong hop bao quan mau chuyén dung. Céc
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mau tram tich duogc bao quan lanh bang da gel theo TCVN
6663-15:2008 (ISO 5667-15:1999) va van chuyén vé phong
thi nghiém.

Céc mau tram tich dugc xtr 1y so bo tai phong thi nghiém
bang phuong phap hong khé tu nhién. Trong qua trinh hong
kho, nhit bo cac thanh phan tap. Mau tram tich kho dwoc xur
1y so bd va nghién nho theo TCVN 6647:2007. Cac mau c6
kich thuéc hat nho hon 63 um dugc sir dung dé phan tich
cac chi tiéu kim loai va xac dinh hé s6 kho kiét theo TCVN
4080:2011.

Phan tich ham lugng cac KLN

Mot sd kim loai duge lwa chon trong nghién clru nay
gﬁ”)m Cr, Cu, Cd, Pb. Mau trAm tich dugc xur Iy heo hudng
dan caa EPA 3050B (1996) dé xac dinh ham luong kim loai.
Mau tram tich dwoc xtr 1y bang phuong phap vo co héa miu
udt véi axit manh HNO, ty 1€ 1:1 trong khoang 15 phut &
95°C. Tiép theo, st dung axit HNO, dac dé phan huy miu
cho dén khi hét khi mau nau thoat ra, mdi 1an st dung 5 ml
HNO, dac. bé nguodi mau dén nhiét do phong 1ol tiép tuc tién
hanh xir Iy mau véi 2,0 ml nude cit hai 1an va 3,0 ml dung
dich H,0, 30%. Binh méu tiép tuc duoc dun sbi dén khi
giam bot khi. Thém chinh xac 5,0 ml dung dich H,0, 30%
va dun tiép & 95°C cho dén khi dung dich trong va hét khoi
trang thoat ra. HOn hop sau khi ngudi dugc hoa tan bang
dung dich HNO, 2%, loc dé loai bo cdn. Sau do, dich loc
mau dugc chuyén vao binh dinh mic 50 ml, dinh mac dén
vach bang dung dich HNO, 2%. Tién hanh do ham luong
cac kim loai trong dich mau bang ky thuat quang pho hap
thu nguyén tir ngon lira (F-AAS) str dung thiét bi Thermo
Fisher M6 véi cac didu kién dugce ti vu trude khi do.

Danh gia rui ro sinh thai

Daénh gia rui ro sinh thai ciia mot s6 KLN trong tram tich
thong qua I va chi sb rii ro sinh thai tiém an Er. T 14 chi
s0 duogc tinh toan dya trén sy so sdnh ham lugng tong kim
loai trong tram tich véi gia tri nén cua kim loai d6. Chi s6
nay dugc dua ra bdi E. Suess va cs (1979) [16] va co cong
thtre tinh nhu sau:

Cn
1,5¥Bp

Igeo = log, )

trong do: C : ham lugng kim loai trong mau; B, : gia tri nén
cua kim loai trong vo trai dat [16]; 1,5: hé sb dugc dua ra dé
giam thiéu tic dong cua nhiing thay ddi c6 thé xay ra déi voi
gié tri nén do nhiing bién d6i vé thach hoc trong tram tich.
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Gia tri B, duoc coi la gid tri trung binh ctia ham luong mdi
kim loai trong vé tréi dat. Gid tri B, dugc cho la rét khéc nhau
& céc dia diém khac nhau do déc diém dia chat ctia timg khu vuc.
Do vay, viéc danh gidmuc d?) 6‘ nhiém dyatréngiatril  cling chi
mang tinh chat tham khao dé dé xuat nhiing giai phap bao v¢ moi
trudng phit hop. Mtre d6 6 nhidm trim tich dya theo L., dugc
phan loai trong bang 1.

Bang 1. Danh gia mirc dd 6 nhiém KLN gia tri Igeo [17].

Phinloai  Gidtril,, Mite d 6 nhiém

0 I, <0 Khong 6 nhidm

1 0< Igen <l Tir khong & nhiém dén 6 nhidm trung binh

2 1<I,, <2 Trung binh

3 2<1, <3 Tir 6 nhiém trung binh dén 6 nhiém ning

4 IS 4 Néng

5 4<I, <5 Tir 6 nhiém ning dén 6 nhiém rat nghiém trong
6 5<1 Rét nghiém trong

Chi s6 riii ro sinh thai tiém ning RI duogc dé xuét boi
L. Hakanson (1980) [18] dé danh gia nguy co sinh thai tiém
nang cuia KLN. H¢ sb RI dugc xac dinh dua trén 3 yéu tb co
ban dé danh gia mac do rui ro: murc do 6 nhiém (C > muc
d6 doc tinh cia KLN (T}) va Ej.
Theo phuong phap nady, cac hé s rii ro sinh thai tiém an
don cua cac kim loai va RI duoc tinh nhu sau:

RI= YM EL ()

El = Cix T} 3)
i_ G

G=a (4)

trong do: C;: ham luong KLN trung binh trong mau trAm
tich (mg/kg); Ck: yéu té 6 nhidm cua timg kim loai; ci,: ham
lwong tham chiéu cua KLN thoi ky tién cong nghiép; El:
yéu t6 rui ro sinh théi ctia tmg KLN; Tl hé sé doc tinh cia
KLN.

Mtre d6 rui ro sinh thai cua mot sé kim loai duoc danh
gia theo L. Hakanson (1980) [19], v6i cac muc rui ro thép (
E}<40, RI<110); rti ro vira phai (40<EL<80, 110<RI<220),
rui ro dang quan tdm (80<Ei<160, 220<RI1<440); rui ro cao
(160<E}<320, RI>440) va rui ro rat cao (E;>320).

Két qua va ban luan

Ham lugng KLN trong tram tich

Ham lugng mot sé KLN gdm Cr, Cu, Cd va Pb trong
tram tich khu vuc ha luu song H6ng duoc thé hién tai bang 2
cho thiy trdm tich tai ddy chua c6 dau higu 6 nhiém KLN.



Ham lugng céc kim loai Cr, Cu, Cd va Pb trong tram tich déu
nho hon gia tri giéi han theo QCVN 43:2012/BTNMT. Tuy
nhién, ham lugng trung binh cta Cr, Cu va Pb déu cao hon
gia tri thip nhit c6 anh huong theo hudng dan chit luong
tram tich tinh Ontario, Canada (1993) - cac gia tri quy dinh
dé bao vé hé thily sinh nham danh gid mirc d 6 nhiém ciing
nhu tich liy KLN tai khu vuc nghién ctru. S6 mau trim tich
¢6 ham lugng Cr, Cu va Pb 16n hon gia tri mirc do thap nhat
¢6 anh huong (LEL) twong tmg 13 13, 15 va 7 mau. Nhu vay,
c6 trén 50% s6 lugng mau tram tich dugc 1y tir ha luu song
Hong c6 thé c6 nhitng anh hudng nhat dinh dén hé sinh thai
dudi nuoc. Khoang néng do cua cac kim loai Cr, Cu, Cd va
Pbla 21,0-55,4; 7,97-104; 0,005-0,429 va 13,2-73,5 mg/kg,
déu nho hon mic do gy anh huong nghiém trong dén hé
sinh thai theo huéng dan chét lugng trim tich ciia Canada.
Diéu nay cho thay, van dé 6 nhiém KLN trong tram tich khu
vuc chua ¢ mirc d§ canh bdo nghiém trong.

Bang 2. Ham lwong KLN trong mau tram tich.

Bon vi: mg/kg trong lwong khd

Song Hong (n=20) Cr Cu cd Pb
Trung binh 34,6 36,8 0,243 31,2
Nho nhét 21,0 797 0,005 13,2
Lén nhét 55,4 104,0 0,429 73,5
SD 10,5 26,2 0,111 152
Gii han anh huong* 90 197 35 913
Mitc d6 thap nhét c6 anh huong? 26 16 0,6 31
Mic d9 gay anh hudng nghiém trong? 110 110 10 250

Ghi cha: * QCVN 43:2012/BTNMT - Quy chuén ky thuat qudc gia vé
chat lwgng tram tich (gia tri gi¢i han cac thong sf) chét Iu’gng tram t{ch
nwéce ngot, nwéc man va nwéece lo); °: hwdng dé}n vé chat lwong tram
tich tinh Ontario, Canada - cac gia tri quy dinh dé bao vé hé thay sinh.

Bén canh do6, muc do tich lily kim loai trong trAm tich
song Hong & nghién ctru nay thap hon so v6i ham lwong kim
loai trong tram tich tai song Han, Pa Nang (ham luong Cu
23-65,01; Pb 31,1-76,1; Cd 0,038-0,156; Cr 43,1-58 mg/kg
trong lugng kho) [20] va tram tich tai khu vuc ha luu song
Day [21] (bang 3). Trong khi d6, ham lugng KLN trong trim
tich song Hong c6 khoang ndng do twong duong voi song
Céu va séng Sai Gon, dic biét 1a Pb [22, 23]. Tét ca cac ham
lwong déu dat yéu cau quy dinh tai QCVN 43:2017/BTNMT.
Su khac biét vé ham luong KLN & mdi song c6 thé phu
thudc vao diéu kién phat trién kinh té, dac diém ngudn thai
cling nhu cac bién phap xt 1y, quan ly cua cac co quan chirc
ning & mdi khu vuc khac nhau.
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Bang 3. So sanh nong dé cac kim loai trong trdm tich v&i mot
s0 khu vwc tai Viét Nam.

Lo Gidtr Kim loai .
Nghién ciru (mg/ké) 7 . = p Nguon
Cao nhit 0426 440 55,0 481

SongHong  Thipnhdt 0,005 104 797 209  Nghién ciru ndy
Trung binh 0,218 28,7 322 340
Cao nhat 243 72,1 82,6 973
SongDdy  Thipnhdt 0,189 13,1 158 161 [21]
Trungbinh 1,0 39,7 39,4 52,4
Cao nhét 0,156 6501 76,1 58,0
SongHan  Thipnhdt 0,038 230 31,1 431 [20]
Trungbinh 0,830 28,0 454 52,5
— Ca(’) nh?ity 5,62 571 430 2 -
Thapnhat 1,97 176 116 :
Cao nhat 0240 588 63,1 415
Song Sai Gon  Thipnhdt 0,030 143 331 195 [22]
Trungbinh 0,100 31,6 238 28,0

Danh gia rii ro sinh thai
L., cua cac mau trdm tich khu vuc ha luu song Hong
tuong ddi thdp, hau hét cac L. ,nho hon 0, voi khodang dao

dong cua Cr, Cu, Cd va Pb lan luot la: -2,7+-1,3; -3,1+0,62;
-6,6+-0,07 va -1,2+1,3.

Chi s lgeo
R e
2,00
1,00
0,00
-1,00
-2,00
-3,00
-4,00
-5,00
-6,00
7,00 ECr mCu mCd mPb
Hinh 1. Chi s6 |__ trong tram tich ctia cac kim loai.

Cin ctr vao két qua I , va tiéu chuan danh gia muc do
tich lily dia chat, mirc do 6 nhiém ctia Cr va Cd ¢ cac dia
diém déu & muc thap. DPéi véi Pb va Cu, hau hét cac dia
diém ciing cho thay khu vuc nghién ctru khong bi 6 nhidm
boi kim loai nay. Mot s6 vi tri nhu SHO7, SHO8 va SH09,
L., cho thiy mirc d6 6 nhiém nhe cua Cu,Va Pb. Riéng diém
SHO09 c6 mtc do 6 nhiem trung binh doi véi kim loai Pb.
Theo két qua khao sat, cac vi tri iy miu nay déu co hoat
dong khai thac cat, nuoi trong thity san va canh tac nong
nghiép phat trién.
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Bang 4. Chi s6 rui ro sinh thai KLN trong tram tich.

TT Ky hiéu b RI
Cr Cu cd Pb

1 SHO1 0,667 0,572 1,59 135 417
2 SHO02 0,553 0,326 1,71 1,04 3,63
3 SH03 0,638 0,724 1,54 1,29 419
4 SHO4 1,07 0,935 2,61 1,56 6,18
5 SHOS 0,528 0,696 1,58 1,29 410
6 SH06 0,491 0,481 1,50 123 3,70
7 SHO7 0,953 2,14 3,57 2,96 9,62
8 SHO8 0,988 1,94 3,35 2,87 9,14
9 SH09 123 2,64 3,67 403 11,6
10 SH10 1,07 0,731 1,82 1,75 537
11 SH11 0,867 1,381 2,53 2,34 7,12
12 SHI2 0,466 0,202 0,04 1,05 1,75
13 SHI13 0,995 1,04 2,04 1,51 5,59
14 SH14 0,569 0,259 1,40 1,02 325
15 SHI5 0,815 1,28 2,60 2,16 6,85
16 SH16 0,744 0,840 1,66 1,54 478
17 SH17 0,516 0,306 098 0,72 2,52
18 SHI8 0,551 0,376 1,65 0,77 3,35
19 SH19 0,695 0,624 2,20 1,47 499
20 SH20 0,991 1,18 3,65 2,20 8,03
Trung binh 0,769 0,933 2,08 1,71 5,50

Céc két qua tinh toan yéu t& rui ro sinh thai (ED)
trong bang 4 cho thiy mirc d6 riii ro thip cta cac KLN trong
tram tich ha luu song Héng. Bén canh d6, mirc do rui ro
sinh thai cua tig kim loai nghién ctru giam dan tir Cd dén
Pb, dén Cu va Cr v6i gia tri EX nhu sau: EX(Cd)=2,08>E!
(Pb)=1,71>EL(Cu)=0,933>Ei(Cr)=0,769. Nhu viy, ciing
gidng nhu mot s6 khu vuc da nghién ctu trude do, Cd 1a
yéu t6 rui ro sinh thai chinh. Tuy nhién, két qua danh gia
rii ro sinh thai theo L. Hakanson (1980) [18] cho thay, tram
tich tai song Hong c6 mirc do rui ro thap dbi véi cac kim
loai Pb, Cu, Cd, Cr.

Ngoai ra, nhom nghién ctru ciing di tién hanh danh gia
ri ro ctia mot sé kim loai trong trdm tich song Han, séng
Day [20, 21]. Mirc do rui ro ciia cac kim loai trong trim tich
cac song nay cao hon so véi nghién ctru ndy nhung cling
déu ¢ muc thip. Didu nay mot lan nira khang dinh cac khu
vure nghién ctru chua bi 6 nhiém KLN va cac bién phap
quéan 1y moi truong ciing dang duoc trién khai dé kiém soat
6 nhiém ngudn nudc.
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Theo QCVN 43:2012/BTNMT vé chit lwong trim tich,
tram tich song Hong doan chay tir phia Nam cua Ha Noi
dén huyén Nam Tryc, tinh Nam Binh chua bi 6 nhiém maot
s6 kim loai gém Cu, Pb, Cd, Cr. Tuy nhién, theo hudng dan
chat lwong trim tich tinh Ontario, Canada (1993), hon 50%
s6 mau 6 nhiém Cr va Cu va 30% sb mau 6 nhiém Pb do
ham lugng cao hon mirc d6 thap nhit c6 anh huong. Két qua
nay chi ra nguy co 6 nhiém KLN trong trdm tich tai séng
Hong boi dic tinh bén ving va tich liy lau dai cta cac kim
loai. Bén canh do, chi sb rui ro sinh thai cia cac KLN thép
nhét 13 1,80 va cao nhét 1a 11,6 ciing cho thdy mirc do rui ro
sinh thai thép cua tat ca cac kim loai tai khu vue nghién curu.
Dic biét, tai mot sb diém lay mau, kim loai Cd c6 chi s6 rai
ro & muc dg vira phai.

Trong nghién ctru ndy, tuy cac kim loai déu chua bi 6
nhiém va mirc do rui ro khong cao, nhung do dic tinh kho
phan hity va kha nang tich liiy cao nén van luén ton tai cac
nguy co rui ro tiém 4n tac dong tiéu cuc dén hé sinh thai.
Khu vyc ha luu séong Hong chay qua cac tinh nim trong
ving kinh té trong diém cuia khu vie phia bic Viét Nam nén
dang chiu strc ép nang né tir hoat dong kinh té, xa hoi. Cac
ngudn thai tir hoat dong san xuit cong nghiép, néng nghiép
s& mang theo cac chit 6 nhidm vao ngudn nude va tich liy
trong tram tich gay anh huong dén hé sinh thai. Do vay, két
qua nay 1a co s& khoa hoc dé cac nha quan 1y dwa ra nhimng
chinh sach va giai phap phu hop giam thiéu cac ngudn thai
noi dia, quan 1y t6t cac ngudn nudc thai tir hoat dong cong
nghiép, khai khoang va lang nghé tai luu vuc Pong bang
song Hong.
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