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Geolagy, Chinese Academy of Geological Sciences, Guﬂm 54.100"4 China)

Abstracts Residual levels of organochlorine pesticides ( OCPs) and polychlorinated biphenyls (PCBs) in karst groundwater in Nanshan
Laolongdong were measured using a gas chromatograph equipped with a micro-* Ni electron capture detector to determine the residual
characteristics including concentration, distribution, and source of OCPs and PCBs. Results revealed that the total concentration range
of OCPs was 34.8-623.2 ng-L™", and the mean value was 215.6 ng-L™', among which the total concentration ranges of HCHs,
DDTs, and other OCPs were 8.2-23.6, 4.5-363.7, and 22.2-235.9 ng-L™", respectively, and the mean values were 15.9, 104. 5,
and 95.3 ng-L™"; the total concentration range of PCBs was 6. 0-40.7 ng+L™", and the mean value was 16. 8 ng-L~". Overall, the
pollution of OCPs and PCBs was above average; the results of multiple comparisons revealed that statistically significant differences
occurred in the concentration of some OCPs and PCBs. The pollution levels in the water of each sampling point in the study area were
quite different; however, the seasonal distribution of OCPs and PCBs was relatively uniform. Source analyses revealed that HCHs’
source was the input of lindane in the surrounding environment, DDTs recently originated from illegal use of industrial DDT, other
OCPs originated from atmospheric deposition and agricultural input, and PCBs’ sources included both historical remains and enterprise
production processes. The results of Pearson correlation analyses revealed that some organo-halogen pollutants were homologous or had
similar sources and decomposition mechanisms. According to health risk assessment model, drinking water in the study area would not
cause obvious harm to human health, but children were more sensitive to pollutants than adults.

Key words ; organochlorine pesticides ( OCPs) ; polychlorinated biphenyls ( PCBs) ; residual characteristics; health risk assessment;

karst groundwater
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Fig. 1 Study area overview and collection location of water samples
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F2 Kk OCPs 7 PCBs KR Y
Table 2 Concentration of OCPs and PCBs in water
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p,p'-DDE N.D. ~2.6 0.5 0.5 1.0
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Fig. 2 Spatial distribution of OCPs and PCBs in water
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Fig. 3 Seasonal distribution of OCPs and PCBs in water
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Fig. 4 Pearson correlation analysis of OCPs and PCBs in water



12 3

MEELAT AU LT AR PR AT AL SR 245 0 22 SR 4 5k A

FEAE T A R XU, DA 5455

FIEARRE a- B SF A G- ST =0.89,P =0. 008 ] i
0 EAHDC 875 AH N 15 G ) 5 A 20 A R T8 43
fE L
2.3.4 PCBs
[E4h PCBs 7= i LA &AL PCBs 4140 0 &, i 3K

[ PCBs 77 & MR PCBs 203 0 32, Bt LABRES
KGR PCBs (3 5 Hu A, (Bl & Sk T 1L 1 & &
PCBs 75 Y 4045 JF 11 PCBs 77 i, #4448 PCBs
FE B FFREAIG, i s A% PCBs LB A s .
A PCBs IEREHE ) 22, WAL AR, 0 PCBs 7318
o A5 30T U5 DX RIS 25 U5 X FR BT PCBs A4 2 2
S WE5E X AR S PCBs ¥ 1 T i 5418 PCBs,

X 55 K g s AR R Y PCBs 7= 2 A 4B
PRIt ] W 7K H PCBs >R U5 3222 S g e A, L i
JE () PCBs AT A DR Ak 5 R [l AN > 1 i s , 38
IR AT E A KR =548 PCBs Al REJR
T2l B 4% HEVS 1 3). Pearson *ﬁ%ﬁﬁ%‘%%
[El4(d)],PCBS2 H1 PCBI38 &t i % iF %[ r =
0.88,P =0. 008],3& PCB52 0 PCB138 -"Eﬁ [FA]

2. 4 ocps A PCBs E’J@J%ﬂl&ﬁm, ) ‘/ : ,f'
2.471 ﬁzﬁsmw s & §
thﬁai k%k%zmﬁmnm, wHCﬁué 9
><10 ) B-HCHs(6.8 x 1077) |
1037) . ;Jp -DPE|(1.37% 10" . p, p DDD,(3 7x
10 e, ' 9 p'-DDT (2.3 x 107°) | /\%&21:(26‘><
10")@7'}(4.1 x1077) FRH (7.5 x107%) 7k
[CH1(9.9x1077) Al PCBs (2.3 x 107°) ; i A it
R K 5 300 BURE S : a-HCH (4.6 x 1077) | B-
HCH(3.2 x1077) . y-HCH(1.4 x1077) | p,p’-DDE
(5.9%x107°) . p,p’-DDD (1.7 x10°*) . p,p’-DDT
(1.1 x107°) ANEK (1.2 x1077) EFF (1.9 x
1077) SLIRFI(3.5 x10 %) K ECHI (4.6 x 10 ~7) Al
PCBs(1.1 x10 ) [ & 5(a) ]. 5l# L2 Ff N\ B0
a-HCH
B-HCH
HCH
p. p-DDE
p, p-DDD
p.p-DDT
At
e
WEH

BKICH]
PCBs

0 0.000 002

(a)

0.000 004
Ho AR

0.000 006

yHCH(Z 9 x |

0.000 008

DRSS 1B FH e BRI . LG5 PCBs | p,p’-DDT,
IKIGH) . a-HCH | B-HCH (5 #} ., y-HCH 7S5 | p,
p'-DDD F1 p, p'-DDE. JL & 1) 09 KU EE B 1
A2 | X 5 M A9 45 R — 20, AR Ry L X5
P U B R 3 B AR RN R R
SR AR T A B 4 5 5 A 446 A9 PR USEPA
Fa i, ARSI K- R 1 x 107, — R nl 4
ZIKFN 1 x 107 JF5E X AR A K a-HCH , B-
HCH, y-HCH | p,p’-DDE . p,p'-DDD 7NEH  # S}
FIBK B9 51 2 18 200 KU K T — 8 AT 922 52 KUG: 7K
S, FE K X 2 35 e by AR TG A I S0 XU ;
ifi p,p'-DDT 3 KK F1 PCBs B2 (149 B0 KU & T
B LI g i N Y SR A BNE N €Y 50 S i
BE %W p,p'-DDT SLICHI AT PCBs Xa‘MMiJ%ﬁ%
TR . .
2.4.2 AEEURERR | ,-f '
L3 3 ik g FH7J<TE'F§§IE’JEIF§5UE?HK§“ aHCH
(2.0x10" ) ,BHCH(I‘ 9x107) . nyCH”s 9 %
107*) . p,p/-DDET2 x107*) | p,p’ DDD(,izgsi
107) | p/pDDT (13 % 1072) . A 4K 2,0 x
1074 FH(23 x 1079, IEH (1.5 x 102)
K IK J(12><, 0. M)(EE H(3.2x107) ﬁﬂ‘"ﬂ
(5.2 x107°) PCBs(S §x1072); ﬁiAﬁLLﬁFﬂ
7J<5'fﬁzﬂﬁﬂﬁﬁzﬁﬂh.a -HGH (9.2 x10°°) , B-HCH
(8.9x107*) . y-HCH(4.1x107*) . p,p'-DDE(5. 8
x107°) . p,p’-DDD(2.4 x107*) | p,p’-DDT(6.3 x
107°) NEF(9.3x107°)  &SH(1.1x107%) X
[GH(6.8x1077) ZKECHI (5.8 x 107*) | 52k ER A
(1.5x107°) B+ 2.4 x 107°) Fl PCBs (2.7 x
1072) [ & 5(b) ]. 5158 L AR AR 0 XS
1o BRI IR . PCBs 3L IGH] \p,p'-DDT, p,p’-DDD |
SRH ST, B-HCH JKEGH] , y-HCH 7SR
p,p'-DDE #if- Al a-HCH, %8 PCBs &K FH/K it
e T5 YY), USEPA 5 i JEBUEfE FERR AR T 1

a-HCH
B-HCH
y~HCH

p. p-DDE
p, p-DDD
p. p-DDT
AR
LS

'3 ]
KA
SRk G
it
PCBs

(b)

0 0.01 0.02 0.03 0.04 0.05
A oA

0.06

5 JLEFRA KA K E R KU T

Fig. 5 Health risk assessments of drinking water for children and adults
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