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Distribution Characteristics and Potential Risk of PCBs in Surface Water from

Three Tributaries of Yangtze River in Different Periods

LI Kun'?, ZHAO Gao-feng' , ZHOU Huai-dong' , ZENG Min®, LIAO Bo-han’, WU Zheng-yong'*, ZHANG Pan-
wei'?, LIU Min’

(1. China Institute of Water Resources and Hydro-power Research, Beijing 100038, China; 2. College of Forestry, Central South
University of Forestry and Technology, Changsha 410004, China; 3. College of Resource and Environment, Lanzhou University,
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Abstract: Eighty-one surface water samples were collected from 3 tributaries of the Yangtze River in different periods. Contents of 28
PCB congeners in surface water samples were measured using Varian CP3800/300 GC-MS/MS technique. PCB8, 18, and 28 are the
most predominant PCB congeners in the samples from tributaries. The measured level of PCBs in the samples from the Tuo river,
downstream of Ouchi river and Songlihongdao tributary were 1.96-2.59 ng-L~", 1.84-2.54 ng-L™" and 1.52-2.38 ng-L~". The
average concentrations of PCBs in the samples were lower than USEPA criterion continuous concentration (14 ng+L™"), which were
also in the same order of magnitude of those reported with lower levels in European and American countries. The estimated cumulative
cancer risk for the local residents who drink water from tributaries were 0. 15 x 10 77-0. 26 x 107, which shows that cancer risk are
negligible due to PCBs contamination in these samples.

Key words: tributaries of Yangtze River; surface water; PCBs; distribution character; risk
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Germany ) ; ZHHHEENL (H,0 3800 3.3% ).

1.2 FESLCREES Tikb 2

FERLRER T K (2010-11) | ~F7K ] (2011-
04) LUK =E7KI (2011-06) , 73 HRAE A i 1 36
JZ7K 500 mL, REE S ANE 1 TR 5k FH B B £ 4 %
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Fig. 1 Sampling sites in different water periods of Yangtze River
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BE s TR K 43 B 4% S R JZ K FE v PCBs ¥k B
() P22 R

2 HREHW

2 SCMAE AR AN 2K PCBs 1A H e B
WE 2 Fros e TLAERT K I | K 5 =E K KR
o PCBs 19 LA ¥ 4E 431 2 2.59, 1.96 F1 2.36
ng-L~" s BT NUELEAT K | SRS SE KK
Fer PCBs W LA 9 4H 23 911 o 2. 38 | 1. 84 Fll 2. 54
ng- L™y PATEBLEAERT K KIS F K KRR
o PCBs 11 JLAT 247 43 51 & 2.38, 1.52 F1 1.63
ng- L™ KA 3 4T3 PCBs 7% & (2.38 ~2.59
ng- L") K (1,52 ~1.96 ng-L™") 537K
(1.63 ~2.54 ng-L7").

3.00 | BRKE OFRE @3k
2.59 2.54
2.50 . 238
22,00
g
= 1.50
®
=
o 100
o
0.50

ﬁh&?#xﬂ

ﬁﬂiﬁﬂ! I*iﬁ§c

B2 K13 £XRKHERRKE > PCBs RBAH
Fig. 2 Concentrations of z PCBs in three tributaries of

Yangtze River in different water periods

3 4k U A R FE R E KT R [F K W1
> PCBs WBEAM B AN 3 s, H e ir e
Y A R I3 = 1 0 A R A SR A A (4. 07
nge L") 5 BT T U0 B o v B HE BLAE 2K =
TIRGER R (4,41 ng-L71) 5 V8 LI i = Vi
A K B LA R A S (3. 28 gL' 5
T RIS (25 s 3 2SR 27K PCBs IR IEZ
AR R E M 225 AT R —T5 YK P

B 3
T, 45
w35
5 25}
2 150
g 05 o
ooslo—
i = = (A = = = = =
i & % A % A A Ab Ab
oW W @ M W W W
b FooE I ok # #t # #
wof w W W W W BK
L ok ok K B OB B T
WM LEN i
] #
]
- 45
o 35+
a5 25F :
2 151 o .
2 05| 7
E—U.S I L I I | 1 L 1 1
monw o#®oFr = = = = =
oW o ®o® #® # # &
O oW o/ W W W g W
£ % X ox oW K = KK
Soon W% K oD o9 & m s
[} oo H H
M
¥
4.5
- i x
PP IRCLE
& G = o
%2.5—_
B 15
=
o 05|
-0.5

1 1 1 1
(L I N AN

% L] #;HOH
E 00w W f fa f1 B N
5 R - | VR | /| [ P
% W H o "

[ £ B 4

B3 {XRRESALEKPKESR PCBs FES T
Fig. 3 Concentrations of PCBs in surface water samples collected
of Yangtze Rivi

SRR AR ZK P &G Y5
I %ﬁni% 1 FioR, FJZKFE PCBS (0. 03 ~0. 44
ng-L™") . PCBI8 (0.07 ~0.40 ng-L") fl PCB28
(0.13 ~0.59 ng-L~") K th Wk BE# &, B0Ch R B 05

3 EEXKEITE

US EPA B9 IRIS FGuxt 15 et BU # MR 1Y
KTV, PCBs S B2 (AR 784 1 B 5
Rk BT RE I AR EUE YT . AR 4E US EPA 1Y
JEERE KU T A 20

LADD = (¢ x IR x ED)/(BW x LT)
Risk = LADD x CSF
K, LADD A= A B A (g-d 7' ) 5 e
IR PCBs W B (ng-L™"); IR: HEA &
(g+d™"); ED. BEEFFLNTE (a); BW. R (kg) ;
LT A Ay 5 (a); Risk. A= i 300 P9 9 0 XU
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RS AP RN 3 A SRR K b 2 IR Y 7 A1 R S XU A 2571

CSF e R [ mg- (kgd) '],

3 SR R AOK H 8 AR LI2 000 mL 3153,
IR =2000 g-d™',ED =30 a,BW =60 kg,LT =70 a;

CSF =0. 07. BEARY 0 20 Hds 24k 8 56 [ AR I X
B A5 {5 B & 48 ( Risk Assessment Information

System) (¥ . AR 2 PR,

R1 FREKEIN 3 £XiFk#E D PCBs SEMNFHITERY (n=9)/ng L

Table 1 Statistical results of PCBs in different water periods of 3 tributaries samples (n=9)/ng-L~!

e B . L
BT FM T MNSHLE (AN FRBET N MNEEE TETL W R AAREE

PCBS8 0.41 0.03 0.03 0.41 0.41 0.08 0. 44 0. 05 0.16
PCBI18 0.26 0.17 0.21 0.07 0.11 0.04 0. 40 0.24 0.11
PCB28 0.59 0.59 0.58 0.26 0.58 0.13 0.28 0.59 0.26
PCB52 0.14 0.27 0.19 0.04 0.07 0.01 0. 04 0.25 NA
PCB44 0.09 0.09 0.11 0.02 NA NA 0.01 0.07 NA
PCB66 0.14 0.14 0.21 0.07 0.02 0.01 0.14 0.12 0.02
PCB101 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01
PCB81 NA NA NA NA NA NA NA NA NA
PCB77 NA NA NA NA NA NA NA NA NA
PCB123 NA NA NA NA NA NA NA NA NA
PCB118 0.07 0.07 NA NA NA NA NA NA NA
PCB114 NA NA NA NA NA NA NA NA NA
PCBI153 0. 05 NA NA NA NA NA NA NA NA
PCB105 0.08 NA NA NA NA NA NA NA NA
PCB138 NA 0.02 NA 0.02 NA NA NA 0.02 NA
PCB126 NA NA NA NA NA NA NA NA NA
PCB187 0.02 NA NA NA NA NA NA NA NA
PCBI128 NA NA NA NA NA 0.03 NA NA NA
PCB167 NA NA NA 0.03 NA 0. 04 NA NA 0.03
PCB156 0. 04 NA NA NA 0. 04 NA 0. 04 NA NA
PCB157 0.03 NA NA NA 0.03 NA 0.03 NA NA
PCB180 NA NA NA NA NA NA NA NA NA
PCB169 NA NA NA NA NA NA NA NA NA
PCB170 NA NA NA NA NA NA NA NA NA
PCB189 NA NA NA NA NA NA NA NA NA
PCBI195 NA NA NA NA NA NA NA NA NA
PCB206 NA NA NA NA NA NA NA NA NA
PCB209 NA NA NA NA NA NA NA NA NA

1) K6 9 PCBs 7EGE 40 HTd 8 1/200D 8% NA K%K 0% | K1t
K2 BENEITELER

Table 2 Results of cumulative cancer risk

WRE

R ED BW LT

37 kY ¥ i ”l\; X (T\
RER s /me (kg-d) ! /ngeT,"! Jged ! /a /kg /a AL
YL 2.5880 0.26 107
7K FE R 0.07 2.3762 2000 30 60 70 0.24x1077
FAVELIE 2.3769 0.24 x10°7
Bl 1.9555 0.20x1077
Sk 3 FEIT R Ui 0.07 1.8470 2000 30 60 70 0.19%x10"7
FAVEEIE 1.5247 0.15x10"7
VBT 2.3599 0.24 x1077
FKH FE T I 0.07 2.5400 2000 30 60 70 0.25x1077
[/NLRESES 1.6347 0.16 x10 7
s it =T A, X TR KR R K &> KR R
0

FCBRARIK 148 S0 > PCBs 1 He i & B P
IR S FE 1 5 AR B, A 7K 3 45 SR K S o A

REGRI | RIHIIC | R RE AT , M\ TI K
Phoft ) PCBs RGBS R
BRI 1 LK 2K 3 20060 43 15 34 W R B
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ng-L™', 1.84 ~ 2.54 ng-L™' 5 1.52 ~ 2.38
ng- L~ MK T 35 [ EPA % 25 5% 55 S ME R 7 (14
ng- L)) %X PCBs 5 YLK SE 4. &l 3
BN, 3 AR 3 AR K IR PCBs ¥R E AL T
[ — V5 e 7K, o B 22 51 (P > 0. 05) , PR itk 7K 44
AR 25 R FE A PCBs Wk 3 52 0 37 A8 B . A 40 52
Hi VA A & BT VLA T PR BT . KA A A R Y b )
P FRFH AT B b, | KB 5 2 Ja RO AR 6 DXl R i)
Wi AR RAFH, i ZmS A TH
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TFhr P, HAS A SR e A 0y A AE ) BT R Y
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1,410 a WA= P sl Bt i gy i, Kb 294
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8.53% 1 6. 86% ) F T HLZS 5% 1 12 151 T FH A% K 5 11
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Table 3 Levels of PCBs among surface water samples in various localities in other countries/ng-L !
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