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Distribution Characteristics and Ecological Risk Assessment of HCHs and DDTs

in Surface Water Bodies in Xinxiang
FENG Jing-lan, YU Hao, LIU Shu-hui, LIU Meng-lin, SUN Jian-hui

(Key Laboratory for Yellow River and Huai River Water Environment and Pollution Control, Ministry of Education, Henan Key
Laboratory for Environmental Pollution Control, School of Environment, Henan Normal University, Xinxiang 453007, China)

Abstract: In order to investigate the distribution characteristics and ecological risk of HCHs and DDTs in the surface water of
Xinxiang, 18 surface water samples were collected from from Xinxiang and the concentrations of HCHs and DDTs were determined. The

ecological risk of HCHs and DDTs was evaluated using the overlapping areas of probability density function and safety threshold
methods. The results showed that the levels of total HCHs ( Z HCHs ) and total DDTs ( Z DDTs ) in 18 samples detected by GC-

ECD ranged from 1.28 ng-L™" to 49.2 ng-L™" and from 0.42 ng-L~' to 12.3 ng-L™", respectively. In comparison with those
reported for other rivers around the world, the levels of HCHs and DDTs in surface water from Xinxiang ranked middle. The main cause
for HCHs and DDTs residues in the studied area was usage of lindane and technical DDTs as revealed by the isomer ratios. The
ecological risk evaluation was based on the exposure concentration and available chronic toxicity data of p,p’-DDT, y-HCHs and DDD,
and the overlapping areas of probability density function and safety threshold methods both showed that the ecological risk of these three
OCPs to aquatic organism was in the order of DDD >y-HCHs > p,p’-DDT. And the probability of exposure concentration exceeding the
10% value of the toxicity data for DDD, y-HCHs and p,p’-DDT was 10.2% , 5.94% , 0. 01% , respectively.

Key words: HCHs; DDTs; surface water from Xinxiang; ecological risk; overlapping areas of probability density function; safety
threshold method
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> HCHs Y Ji & ¥ % o 1.28 ~ 49.2 ng-L7',
> DDTs {4 i 2t W BE St A 0.42 ~ 12,3 ng-L7".
AKAR > HCHs M RHE KT > DDTs (5 i
VB X %X SR ITTER Y T HCHSs (14 J5 o ViR 32 % 44
T DDTs A, 3 7] i J& HCHs 1) ¥ fiff 1 Al
ZUEAR L DDTs i, PR B8 5 A K AH v Bk B 5 i
DDTs G K P58 , 7 BEK 70 e R BGRB8 5 1R DU
HE AR 5 A ET T D> OCPs # BB I
h SO > TARSCH TR > Tl > 3672 3 UK > K
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Table 1 ~ Concentrations of HCHs and DDTs in surface water from Xinxiang/ng-1.~!
REESH  a-HCHs  B-HCHs  y-HCHs &HCHs > HCHs  DDE DDD  o0,p’-DDT p,p’-DDT > DDTs > OCPs
xxs- 1 4.50 1.15 4.16 2.24 12.1 0.79 0.03 5.50 2.96 9.28 21.4
xxs-2 9.51 0. 86 10.7 4.34 25.4 0.45 0.94 n.d. 1.11 2.50 27.9
xxs-3 8.30 1.03 3.64 n. d. 13.0 0.01 0.53 n. d. 0.38 0.92 13.9
xxs-4 7.61 n. d. 6.45 5.07 19.1 1.28 1.08 n. d. 1.16 3.52 22.6
xxs-5 4.95 0.14 4.04 n. d. 9.13 0.35 0.56 n.d. 1.02 1.93 11.1
xxs-6 0.18 n. d. 0.03 1. 06 1.27 0. 06 0.02 n.d. 0.34 0.42 1.69
xxs-7 2.38 0.85 2.99 n. d. 6.22 0.69 0.16 4.15 1.43 6.43 12.7
xxs-8 0.39 0.76 0.13 1.51 2.79 0.05 0.09 n. d. 0.69 0.83 3.63
xxs-9 6.05 0.23 5.24 5.48 17.0 1.31 0.96 0.02 1.96 4.25 21.2
xxs-10 11.6 1.68 7.70 6.14 27.1 0.77 2.20 n.d. 2.52 5.49 32.6
xxs-11 30.7 6.39 6.11 n. d. 43.2 3.18 4.66 0.32 4.11 12.3 55.5
xxs-12 0.97 n. d. 0.90 2.45 4.32 0.01 0.04 n. d. 1.63 1.68 6.01
xxs-13 6.07 0.31 4. 66 n. d. 11.0 0.37 5.50 n.d. 3.49 9.36 20.4
xxs-14 8.84 1.07 4.37 n. d. 14.3 0.68 0.01 0. 60 1.44 2.73 17.0
xxs-15 6.87 1.76 16. 1 9.20 34.0 0.25 1. 11 n. d. 1.16 2.52 36.5
xxs-16 11.3 1.89 14.8 5.26 33.3 0.76 0.74 0.52 7.02 9.04 42.3
xxs-17 3.52 0.14 2.68 4.10 10. 4 0.01 0.58 0.27 1.05 1.91 12.3
xxs-18 13.1 2.24 16.6 17.3 49.2 1.28 3.53 0.26 3.20 8.27 57.5

Dn. d. FZRARKEH S AR TH R Z OCPs #7n 8 P HLEA 251 it
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T e, VG, V> mi B A I Il Kucuk
Menderes River( = H-JH) 11 T A AL H1 . T |
DU, TRENK, MO, BRILAHRSE, KILM
Chenab River( 3L ; DDTs AY75 4L /K IR A 46
i . ¥ A0 Chenab River ( B R4 IH ) V5 4L 7K SEAH
W ART IR | HER L, P, S v B
W T EEK BRILHIGE R Kucuk Menderes River
(EHH) AHE TR, DO, ol K
Johannesburg City( FE). Zi6 KRG, H £ iRk
& HCHs #1 DDTs V5 44 J& T rh 487K F-

2.2 W iisFE K HCHs A1 DDTs Y4 45 AE
FT5 G AR

WEE T HCHs 19 2R U5 2 Tk 46 HCHs 4=
JREN =X TN R U i R R S R L2
HCHs "T'& 45 60% ~70% ) «-HCH, 5% ~ 12% [
B-HCH, 10% ~ 12% ) y-HCH Hl 6% ~ 10%

*2 HFEEHsk{EkH HCHs 1 DDTs BJi5 4Kk £/ng-L !
Table 2 Pollution levels of HCHs and DDTs in water

bodies all over the world/ng-L !

AL R > HCHs > DDTs Sciik
EoYAll 6.62 ~70.1 1.17 ~46.6 [19]
[EpiA] 3.20 ~14.6 1.20~7.80  [20]
] 0.85~12.8  3.54~33.6 [21]
iR 6.14 ~121 9.66 ~108 [22]
bR RES 0.12~0.97 0.40 ~4.67 [23]
L 1.19 ~64.0 1.93 ~53.5 [24]
VDR B 43y 34.4 ~68.3 34.6 ~ 120 [25]
BT 0.37~0.99  0.64~1.52  [26]
THEEK n.d~5.20 n.d~73.5 [27]
fdLl i 0.01~0.19  0.04~0.16  [28]
b7 SANSE Ch 0.16~3.28  19.3~59.3  [29]
B[ 0.73 ~48.1 0.06 ~10.8 (9]
KT 0.71 ~4.54  0.28~4.85  [30]
E‘fﬁ‘ﬂ)‘ Menderes River (£ 07 435 72.0 ~120 [31]
Chenab River( M3EHi3H)  0.33 ~11.9 1.90~20.6  [32]
Johannesburg City ( FEE) 0.15~36.9 0.03 ~0.55 [33]
B S i MRk 1.27 ~49.2  0.42~12.3  R#f5

8-HCH ; #SHILF M4l y-HCH(99% ) **'. B-HCH
TEREE P A Ra e, H o-HCH Al y-HCH 78 3 55
¥4 5 4k S B-HCH™'. It 4, T Mk HCHs Hr,
a-HCHs/y-HCHs — & 7£ 3 ~ 10 Z [al, i Ak £+ 1
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