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Abstract Contamination of heavy metals in sediment is an essential component of environmental pollution assessment. It is also regarded as
very important parameters reflecting water environmental quality. Pollution characteristics of heavy metals Zn, Ph, Cu, Ni, Cd, Cr and As in
nineteen surface sediments and three soils from Fuhe River and Baiyangdian Lake, North China, were investigated. The potential environmen—
tal risk assessments were conducted systematically by using the Index of Geoaccumulation 1, , the Potential Ecological Risk Index RI and
Sediment Quality Guidelines SQGs , respectively. The potential sources of heavy metals in sediments were examined. The results showed
that average concentrations of Zn, Cu, Pb and Cd in sediments from Fuhe River were 1 147.1, 190.5, 109.7 mg kg™ and 3.3 mg-kg™, respec—
tively, whereas these in sediment from Baiyangdian Lake were 269.4, 31.3, 16.3 mg-kg™ and 0.3 mg-kg™. The concentrations of heavy metals

Zn, Cu, Pb and Cd in sediments from Fuhe River were higher than those of Baiyangdian Lake. The heavy metal contamination of Zn, Pb, Cu
and Cd in surface sediment from Fuhe River was serious. Potential ecological risk assessments indicated that the potential risk of sediment
from Fuhe River was larger than that of Baiyangdian Lake. The heavy metals in sediment sample from S3 indicated the highest total toxic units

20.93 among all the sample sites. Correlation analysis suggested that heavy metals in sediments from Fuhe River and Baiyangdian Lake
might come from similar sources, which were possibly from industrial and domestic sewage discharge and the smaller metal refinery plants a—
long the bank of Fuhe River. In view of the potential ecological risk of heavy metals in sediments from Fuhe and Baiyangdian Lake, control
strategies and suggestion were provided, based on city environmental management, ecological restoration, environmental education and com—
munication.
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Figure 1 Sampling sites of surface sediments in Fuhe River and Baiyangdian Lake, North China
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Table 1 Concentrations of heavy metals in surface sediments from

mg-kg™!

Fuhe River and Baiyangdian Lake North China mg-kg™

Cu Pb Cd Ni Cr Zn As

S1 154 14.7 <0.1 229 633 972.2 9.8
S2 139.4 1039  <0.1 40.1 272 12060 109
S3 792.1 458.6 1.8 490 1179 20725 243
S4 593.0 185.6 12 398 1032  691.0 18.2
S5 31.7 18.0 <0.1 266 762 47527 79
S6 2434 152.0 50 308 798 463.3 14.9
S7 89.9 71.9 3.0 648 1379 4333 23.6
S8 115.4 119.3 1.8 241 66.6 898.6 14.0
S9 120.3 109.0 80 76.6 192.1 769.7 26.7
S10 59.9 29.4 33 608 1346 3149 18.0
S11 332 29.3 <0.1 264 750 494.7 7.7
S12 524 24.4 21 298 893 696.7 8.2
S13 21.4 19.5 03 205 530 275.8 <0.1
S14 27.7 13.9 02 286 727 340.3 <0.1
S15 19.8 8.7 <0.1 288  66.5 267.5 <0.1
S16 78.4 27.8 04 222 617 221.9 0.7
S17 37.0 9.76 <0.1 335 747 303.1 52
S18 142 21.6 <0.1 202 522 200.5 <0.1
S19 20.6 13.0 <0.1 217 618 276.6 9.8
S20 330196 15798 7.0 26.1 61.6 447395 438.1
S21 44207 18151 20 1565 5467 72483 81.0
S22 52092 14097 16 647 87.8 228540 138
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Table 3 Index of geoaccumulation and classification of heavy metals pollution of the surface sediments from Fuhe River and

Baiyangdian Lake North China

Cu Pb Ni Cr Zn
Lo Lo o Lo o Lo
S1 -0.97 0 -1.25 0 -0.87 0 -0.91 0 3.09 4 -0.92 0
S2 2.21 3 1.57 2 -0.07 0 -2.13 0 3.40 4 4.99 5
S3 4.71 5 3.71 4 0.22 1 -0.01 0 4.18 5 12.82 6
S4 4.30 5 2.41 3 -0.08 0 -0.21 0 2.60 3 9.02 6
S5 0.07 1 -0.96 0 -0.66 0 -0.64 0 5.38 6 3.19 4
S6 3.01 4 2.12 3 -0.45 0 -0.58 0 2.02 3 6.13 6
S7 1.57 2 1.04 2 0.63 1 0.21 1 1.93 2 5.38 6
S8 1.93 2 L.77 2 -0.80 0 -0.84 0 2.98 3 5.04 6
S9 1.99 2 1.64 2 0.87 1 0.69 1 2.76 3 7.95 6
S10 0.99 1 -0.25 0 0.53 1 0.18 1 1.47 2 2.92 3
S11 0.14 1 -0.25 0 -0.67 0 -0.67 0 2.12 3 0.66 1
S12 0.79 1 -0.52 0 -0.49 0 -0.41 0 2.61 3 1.98 2
S13 -0.50 0 -0.84 0 -1.04 0 -1.17 0 1.27 2 -2.27 0
S14 -0.12 0 -1.33 0 -0.56 0 -0.71 0 1.58 2 -1.14 0
S15 -0.61 0 -2.00 0 -0.54 0 -0.84 0 1.23 2 -2.77 0
S16 1.38 2 -0.33 0 -0.92 0 -0.95 0 0.96 1 0.14 1
S17 0.29 1 -1.84 0 -0.32 0 -0.67 0 1.41 2 -1.13 0
S18 -1.09 0 -0.70 0 -1.05 0 -1.19 0 0.81 1 -3.21 0
S19 -0.55 0 -1.42 0 -0.95 0 -0.95 0 1.28 2 -2.60 0
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Figure 2 Total toxic units( £TUs ) heavy metals in surface sediments from Fuhe River and Baiyangdian Lake , North China
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