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Spatial Distribution Characteristics and Risk Assessment of Polychlorinated
Biphenyls (PCBs) in Sediments and Soils from the Dishui Lake and Its River

System

WANG Xue-ping', HUANG Xing”, BI Chun-juan'”, JIA Jin-pu', GUO Xue', CHEN Zhen-lou'

(1. School of Ecological and Environmental Sciences, East China Normal University, Shanghai 200241, China; 2. State Key Laboratory
of Estuarine and Coastal Research, Institute of Estuarine and Coastal Research, East China Normal University, Shanghai 200241,
China)

Abstract: In order to investigate the pollution levels of PCBs in urban artificial lake, fourteen PCB congeners in sediments and soils of

Dishui Lake and its river system were quantified by GC/MS, and then the distributions, sources and ecological risk of PCBs were
-1

discussed. The results showed that the concentrations of Z 14PCBS in sediments and soils ranged from 0. 65-16.41 ng-g~ (dry
weight, dw) and 0.47-1.27 ng-g~", respectively, which were at a low level in general. Higher concentrations of PCBs were found in
surface sediments from the river system of Dishui Lake than those in surface and core sediments from Dishui Lake, which indicated that
the sediments in Dishui Lake would be polluted by the river system in the process of diversion. The concentrations of PCBs in core

sediments decreased with depth, which showed that the sediments of Dishui Lake had been polluted by PCBs since its completion. In
all samples, Tetra-CBs and Penta-CBs accounted for 20. 65% and 67. 12% of Z I4PCBS , respectively, and PCB105, PCB118 and

PCB77 were the dominant compounds. The results of source apportionment by principal component analysis (PCA) indicated that PCBs
in sediments and soils from Dishui Lake and its river system were influenced by the historical cumulative emissions of 2#, 1# PCBs
used in China and municipal solid waste incineration and combustion sources. The toxic equivalents (TEQs) of 12 ( DL-PCBs) ranged
from 0. 01-79. 40 pg-g~', and the TEQs in 7 samples of surface sediments from Dishui Lake and its river system were beyond the
interim sediments quality guidelines (I1SQGs) suggested by USEPA, which would result in potential eco-toxicological risks for aquatic
organisms.
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Fig. 1 Distribution of sampling sites
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Table 1 ~ Concentrations and WHO-TEQs of PCBs in the sediments and soils from Dishui Lake and its river system
[UPAC %15 IR & WX K2 W) X HEAE A L3 L
HfE T Eofiss {1 HfE T Eofiss biEAE]| HfE ]

PCB77 .20 0.69~1.91 0.66 ND~1.12  0.65 ND~1.17 0.07 ND~0.16 0.21 0.13 ~0.29
PCB81 0.18 0.07~0.45 0.05 ND ~0.15 0.02 ND~0.06 0.02 ND~0.05 0.03 0.01 ~0.04
PCB105 2,09 0.91~5.72 1.08 0.77~1.45 0.8 0.24~1.57 0.41 0.21~0.57 0.80 0.67 ~0.92
PCB114 0.24  0.05~0.67 0.08 ND ~0.23  0.04 ND~0.08 0.03 0.01~0.05 0.10 0.04 ~0.16
PCB118 1.58 0.78~4.02 0.94 0.11~1.27 0.8 0.11~1.45 0.27 0.11~0.44 0.62 0.52~0.73
PCB123 0.13 ND~0.86 0.02 ND ~0.09 0.01 ND ~0.09 <0.01 ND~0.02 0.01 ND ~0. 02
PCBI126 0.12 ND~0.77  0.02 ND ~0. 10 ND ND <0.01 ND~0.01  0.01 ND ~0. 01
PCB156 0.20 0~0.42 0.05 ND ~0.23 0.18 ND~0.59 0.03 ND ~0.11  0.03 ND ~0. 06
PCB157 0.09 ND~0.37 0.04 ND ~0.34 <0.01 ND ~0.05 <0.01 ND ~0.01 ND ND
PCB167 0.14 ND~0.79 <0.01 ND ~0.02 <0.01 ND ~0.07 <0.01 ND ~0.01 ND ND
PCB169 0.02 ND ~0. 06 ND ND <0.01 ND ~0.05 ND ND ND ND
PCB170 0.09 ND~0.58 0.04 ND ~0.41 0.0l ND~0.09 <0.01 ND ~0. 01 ND ND
PCB180 0.26  0.16~0.45 0.08 ND~0.28 0.21 0.05~0.31 0.02 ND~0.03 0.03 0.03 ~0.03
PCB189 0.05 ND~0.11  0.02 ND ~0.07 0.03 ND ~0.08 ND ND 0.01 ND ~0. 01
ZPCBS 6.39 3.1~16.4  3.08 1.87~3.99 2.93 0.65~4.91 0.87 0.47~1.27 1.84 1.62 ~2.06
ZDL—PCBS 6.04 2.83~15.93 2.96 1.87~3.91 2.71 0.43~4.59 0.8 0.44~1.27 1.81 1.59~2.03
WHO-TEQs 13.04 0.17~79.4 2.03 0.13~10.02 0.22 0.02~1.70 0.31 0.01~1.14 0.68 0.07 ~1.28

1) “ND” Z/R &K ; WHO-TEQs 3% Van den Berg 2512014144 ; PCBs &4 80 Ang-g~

PCBs% fiting-g™"

b
T

Wmﬁﬁ

MR WK AW miEE

R R
H2 EAMRERMKRTRY, LR D PCBs 57

Fig. 2 Distribution of Z 14 PCBs in sediments

and soils from Dishui Lake and its river system
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Fig. 4 Distribution of Z 14PCBS in the core sediments of Dishui Lake
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Table 2 TOC and grain diameters of the sediments and soils from Dishui Lake and its river system
sk IR & WX K2 ) DA R A L3 L
H{H biEAEE]| HfE T H{E biEAE]| B T HfE ]
TOC/g-kg ™" 17.98 14.16 ~27.82 13.41 8.88~18.37 14.82 8.79~20.95 24.44 16.55~29.91 22.19 20.96 ~23.42
i/ % 15.16 6.06~22.1 9.47 5.21~18.8 9.56 2.9~23.6 14.89 14.1~16.1 9.94  4.77~15.1
WAL/ % 54.39 30.19 ~65.95 39.49 19~61.1 43.34 13.8~72.69 54.02 49.89 ~60.69 45.57 25.93 ~65.2
AL/ % 30.45 13.86~63.85 51.04 22.3~74.1 47.11 12.1~83.3 31.1 25.07~35.2 44.5 19.7 ~69.3
SEHPRIAE/ wm 24.75 10.1~56.21 44.42 17.76 ~65.25 43.97 8.14~93.3 26.04 20.74 ~29.78 38.54 15.86~61.21
BBt PCBs 19 M HL I 5 2, H

B
W

i PR 2 A DU RIORE K/ | A BILBR &5 4 | k3l
ALK IR R AR B3R 3 AT UL, K
) B HIRBK R VU . L > PCBs 5 TOC
TR A E R SC R H S TR r 4

WAPTE—SERIRE . FUARIN S PCBs 55U
BB BB A b 3 TE MGG R T 5
R O T B R B RO B DR, X
HLZHUHRY PCBs 237K ) EH SRk R TR, 1
ST BT T RS,

£3 BKHMRERHKRITRY., LESY PCBs Z EMEEEER
Table 3 Correlations among TOC, grain diameters and PCBs of the sediments and soils from Dishui Lake and its river system
> ,PCBs TOC ki Bk (A TR
>, PCBs 1
TOC 0.241 1
RhkL 0.337" 0.556** 1
LA 0.333* 0.533%* 0.744 " * 1
b -0.352" -0.567** -0.852%* —-0.984** 1
SRR -0.356" -0.566** -0.842% " -0.961"" 0.979** 1

1) # FR7RTE 0. 05 A (RUM) L RFHIG; = * FRTE 0. 01 K- (U)o AH R

2.3 PCBs 41705 k5 IR AT

A S LR EIK RO, 3 14 #
PCBs 7 DU 58 B 7K ( Tetra-CBs ) . . 585 7K ( Penta-
CBs) ., /N& B 7K (Hexa-CBs) fl-E & B2k b &

( Hepta-CBs) 4143 L5l 53 511 24 20.65% | 67.12% |
4.97% F112.91% , L) Tetra-CBs | Penta-CBs A ¥, 3
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6). MIE 6 BT LA, il K &5 X 22 DT
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AL B NN 7
EE = @ 7\ N Penta.
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| A "
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F7-11em I N ‘]]]]]]m]]] 126
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) 157
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Fig. 6 PCB congener patterns in sediments and soils from Dishui Lake and its river system
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