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Assessment of Heavy Metal Pollution in Surface Sediments of Rivers in Northern

Area of Haihe River Basin, China

SHANG Lin-yuan'?, SUN Ran-hao', WANG Zhao-ming'”*, JI Yu-he', CHEN Li-ding'

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Using Hakanson potential ecological risk index, the paper assesses heavy metal risk levels in northern parts of Haihe River
basin based on 39 sampling sites. The results indicate that, the concentrations of Cu, Zn, Cd, and Cr in Haihe River basin are higher
than the background values of heavy metals in China mainland, while the concentration of Pb is close to the background value in China
mainland. Based on the potential ecological risk index for single heavy metal, the risk of Cu, Pb, Zn and Cr belongs to the “slight”
level, while Cd has various risk levels at different sampling sites. Generally, the risk order of the heavy metals is Cd > Pb > Cu > Cr >
Zn. According to Hikanson potential ecological risk index, 32 monitoring sites belong to “slight” level, 5 sampling sites belong to
“middle” level, and 2 monitoring sites belong to “very strong” level. The most polluted sites are Tang River and Dashi River of
Beijing, Juma River in Baoding. Therefore, these rivers should be taken more considerations in the river management.
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Fig. 1 Location of sampling sites in Haihe River basin
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Table 1  Pollution grade for the single heavy metal E}

and potential ecological risk index RI

Ei RI A 2
<40 <150 2
40 ~80 150 ~300 g
80 ~ 160 300 ~ 600 i
160 ~320 =600 R5R
=320 L&

T RAE R ATE FRIASOR , DRI B [ R I
s SHEVE b, BARR TR -1 & Rk 2
JIR ORGSR S T 4 T Y50

3 #R5IHE

3.1 EEEEE
IR KA i 4 R {40 3 B, Cu Ph
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33 &

Zn Cd Cr )%

176.78 . 0.42 . 107. 81 mg-kg . X bt E K BETAH
B, BFFE XA Ph & i 15 5o,
B HE S BB SUEHASA AN F R B B T Cu 95
EHY 2 18 Zn B9 & A2 T REN 3

VIR

=N Q/:IIE;H:.E

VL F A8 10,51 ~362. 1, 9. 44
~ 177, 22.88 ~2594.86, 0.09 ~ 2.88, 16.69 ~
305.4 mg-kg ™

(473 50 9 R A 4 FISR A 3 365 Ph )
36 IKFNE(E ; Zn A7 ZUEME, A RAEA 1

U TE R

- H5(H r Bl A 47.83.25.00, 14 15,19.20.,24 .25, 35, 36, 38, 39. iX 4Lk

A KT
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Table 2 Background value and toxic coefficient for heavy metals

R A B [R] A E J2 E T OBEL, SRR A 20 BT

% Cd o BRI S EHM 4 5 Cr W ERAEYT LT Cu Pb Zn €d Cr

S 1.5 4. 5t/ mg kg ! 20 25 66 0.1 70

KANE AR RIS E EEL . Cu SRS R R 2R B T 2 5 1 30 2

®3 MREXERMNELESE
Table 3  Heavy metal concentrations of the sampling sites in the study area
EHEE AR/ mg-kg ™!
s i T3 24 FR
Cu Pb Zn Cd Cr

1 dent TR A T 59.30 28. 81 177.72 0.35 89. 67
2 JEE Y5 YA 46.81 11.28 47.90 0.12 131.50
3 K Hhij 32 ] 30. 41 20. 02 53.61 0.26 142. 00
4 FE L ey 165. 40 26.27 99. 88 0.32 209. 90
5 R ST} 61.77 20. 33 52.58 0.15 60. 56
6 AR st) 24. 68 20.33 47.04 0.16 95.28
7 R M) 28.07 13.09 42.28 0.37 54.74
8 TRAE WA 69. 69 18.75 125. 83 0.24 190. 10
9 TRAE b iig 34,54 25. 10 91.25 0.38 106. 80
10 R W - 15. 86 18.52 50.20 0.40 43.67
11 TRAE ey 10. 51 12.85 26. 94 0.12 27.08
12 TRAE AT 10. 72 15.21 22.88 0.09 16. 69
13 TRAE by 65. 61 20. 18 105. 58 0.28 117. 50
14 b i 22.75 28. 81 133.97 0.53 86. 52
15 dent i 25.73 28. 80 134. 80 0.70 70. 20
16 =7 R 24.05 20. 84 74. 56 0.19 62.32
17 dent T 25.51 26. 58 62.43 0.29 83.93
18 b KT 25.07 21.56 76. 24 0.34 67.26
19 kFE N T 41.13 57.34 145.38 0.59 112.70
20 RE M o) 33.04 23.75 125. 14 0.41 85.75
21 kRN F T 18. 46 12.92 41.25 0.23 76. 49
22 [T 4n T 16. 67 11.31 43.24 0.47 60.78
23 RE M ize/ R0l 24.70 14. 07 62. 67 0.24 82.42
24 KA Ftm 51.46 27.40 213.75 0.36 95.87
25 PN ] 26. 87 17. 14 150. 74 0.22 87. 19
26 BN ] 45.61 16. 98 98.53 0.23 95.10
27 FHH T 23.18 12. 41 43.76 0.24 76. 82
28 WM FT 15.45 9.44 36. 14 0.15 58. 45
29 PN i AAT) 31.25 11.58 39.76 0.18 178.20
30 VI i ArAT) 52.51 12.45 49. 06 0.23 174. 00
31 PN i AvAT) 30. 96 26.77 56. 61 0.23 126. 50
32 Bl T K] 61.78 11.75 42.03 0.18 156. 40
33 e Kbiw] 25.25 12. 00 64.97 0.22 110. 20
34 e JE ] 37.75 26. 88 69. 80 0.37 147. 10
35 frE Ejiaeat) 75.02 19.99 239.28 0. 67 60.76
36 R Ejsent) 362. 10 177. 00 447.98 2.39 76. 60
37 dent Ejnt) 17.34 20. 50 72.06 0.29 132.90
38 dent KA 60.78 34. 61 831.79 0.44 305. 40
39 dent KA 67.73 41.36 2594. 86 2.88 249. 30
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Cd HEBEBARMER1.9,10,15,19, 35,
36, 39. [AIRE, 1X 48 A7 AR AL T IR B RR AT - A RAE A
10 7 i FEBLRR I, SRAF A5 19 AL TR E ML Cr
TRBE A RIS 4, 8, 39, Hrf RAE 5 4 1E1T
PE B PR RAE A 8 39 R AR I

ST a0 22 UAR W) 6 s B9 23 A1 AR
I AL N Bl 58 Z0 A IR M DX 75 e 4™
RSN, A ik 2 A e 2 ity I HAT P AT T 28 B Y
SRAE ST YA Ty B 2 B S T R Y
L 2 g A 2 e AT , S ST AL R T

TG e S AN A S T b BE B e A R SRR A T
B SRS et Y. P R BRI R S R AR
R36 [ Cu.Pb . Zn Cd R EE(EARE S, 1R AT REJZ
i TG G .
3.2 T AT AE AR S XU AR BTN

PEHER 2 hE KUY E 4 R S S EE A S
FAH ARGEA (1) A1 (2) HE B A RAE S S F
e RS IE R (£ 4).

ATLLVE Y IR Z R S Cu Pb Zn Cr &
I KRR ol B 4 Al 4R 3
Tt 4 ) AR A KU R ECER /N T40 , 4b T R A

R4 REREERBEESREIEY

Table 4  Potential ecological risk index of heavy metals in the sampling sites

o - AN 4R TS Y R
75 Mt TR I 44 R o m o ca o RI
1 bl A= TR AT 5.93 5.76 2.69 105.03 2.56 121. 97
2 JER i T} 4.68 2.26 0.73 35.03 3.76 46. 45
3 K Hif 32 0] 3.04 4.00 0.81 77. 16 4.06 89. 08
4 FE L ] 16. 54 5.25 1.51 96. 28 6.00 125.59
5 FE ST} 6.18 4.07 0. 80 46.23 1.73 59. 00
6 TRAE e 30) 2.47 4.07 0.71 47. 84 2.72 57. 81
7 TR ba) 2.81 2.62 0. 64 111.28 1.56 118.90
8 HRAE b} 6.97 3.75 1.91 72.37 5.43 90. 43
9 AR e 3.45 5.02 1.38 113.81 3.05 126. 72
10 TRAE WY 4 it Yy 1.59 3.70 0.76 121.33 1.25 128. 63
11 A S| 1.05 2.57 0.41 35.82 0.77 40. 62
12 TKTE b 1.07 3.04 0.35 27.53 0.48 32.47
13 RIS WAl 6.56 4.04 1. 60 84.07 3.36 99. 63
14 dea i 2.28 5.76 2.03 158.29 2.47 170. 83
15 bt i 2.57 5.76 2.04 210. 59 2.01 222.97
16 dbnt ) 2.41 4.17 1.13 58.44 1.78 67.93
17 dtae 7 2.55 5.32 0.95 86. 50 2.40 97.71
18 dea Ky 2.51 4.31 1.16 102. 20 1.92 112. 10
19 KER K SE 1] 4.11 11.47 2.20 176. 19 3.22 197.19
20 kEH eat| 3.30 4.75 1.90 124.31 2.45 136.71
21 KEH T 1.85 2.58 0.63 69.23 2.19 76.48
22 KRN F T 1.67 2.26 0. 66 139.78 1.74 146. 11
23 &4 bR 2.47 2.81 0.95 73.24 2.35 81.83
24 KA ] 5.15 5.48 3.24 107. 24 2.74 123. 84
25 KAl ya) 2.69 3.43 2.28 66. 46 2.49 77.35
26 M VI 4.56 3.40 1.49 68.92 2.72 81.08
27 W ] 2.32 2.48 0. 66 71. 06 2.19 78.72
28 M T 1.55 1.89 0.55 46.18 1.67 51.83
29 M TEIET 3.13 2.32 0. 60 52.97 5.09 64. 10
30 P TEIET 5.25 2.49 0.74 69.79 4.97 83.25
31 PN EArAT) 3.10 5.35 0. 86 67.56 3.61 80. 48
32 gl ey &) 6.18 2.35 0. 64 53.33 4.47 66. 96
33 PR KB 2.53 2. 40 0.98 65. 44 3.15 74. 50
34 P JE IR 3.78 5.38 1.06 110.24 4.20 124. 65
35 e Eien) 7.50 4.00 3.63 199. 77 1.74 216. 63
36 R 5 Shyn] 36.21 35.40 6.79 717. 69 2.19 798. 28
37 b= 5 ] 1.73 4.10 1.09 87. 47 3.80 98. 19
38 b KA 6.08 6.92 12. 60 131. 61 8.73 165. 94
39 dent KA 6.77 8.27 39.32 862. 54 7.12 924. 03
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Fig. 3 Map of potential ecological risk grades for the sampling sites
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