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W OE D TR E T K A HLEAR 25 (OCPs ) X AR 7™ Az Tk A £ S A5 5 XU, AL B T 7K P2 PRl MK R Y 9 AR
FE SRR T /KRR FITURIIRE &, SR PSR Gk X I A HLGEAR 24758 B AROLIHEA T T2 o S5 R3R 0T KEE 17 R ALE LS W)
BB BE LA 10.06~87.37 ng L™, Hirhi 77575 (HCHs, Bl : a~HCH . B—HCH ,y=HCH 1 8—HCH) 13 {i% # (DDTs, Bl s0,p’=DDT,
p,p'-DDT.p,p'~DDE il p,p'-DDD )1y & f 343 51 3.93~38.94 ng- L Fll 3.71~16.03 ng- L™, BT /K K e 32 ik AR 32 B A DL
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APy T R Wi sl 2k | BRAR b g LR B . R AR KURS PP R AR B TT /K 3R 2 /KA 1 OCPs I i e XU 1)
VM ES SRR, H A E T K 2 A BLGEA 252575 e ner AR R 1 JRURS: b T8I K-
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Distribution and Health Risk Assessment of Organochlorine Pesticides in Beijing Guanting Reservoir

WAN Yi-wen, KANG Tian—fang, ZHOU Zhong-liang, ZHANG Yan

(College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124, China )

Abstract: In order to investigate the risk of healthy hazards to human beings caused by organochlorine pesticides( OCPs )in the water of
Guanting Reservoir, water samples and sediment samples were obtained from 9 sampling sites which are located in Guanting Reservoir, Yang
River and Guishui River. The concentrations of OCPs in the surface water and in the sediment samples were determined by gas chromatogra—
phy. The results showed that the total concentrations of the 17 kinds of organochlorinated compounds in the water samples were in the range
of 10.06~87.37 ng- L, the concentrations of HCHs(i.e. the total congcentrations of a~HCH, B—HCH, y—=HCH and 8—HCH )and the concen—
trations of DDTs (i.e. the total congcentrations of o,p’=DDT, p,p’=DDT, p,p’=DDE and p,p’=DDD )in the water samples were in the
range of 3.93~38.94 ng-L. " and 3.71~16.03 ng- L., respectively. The OCPs in the water samples were mainly originated from the surrounding
agricultural drain. In sediment samples, the total concentrations of OCPs were in the range of 8.48~24.40 ng+¢™". The concentrations of HCHs
and DDTs were higher than those of other OCPs and varied over the range of 1.11~7.73 ng-¢™ and 2.97~10.52 ng- g™, respectively. The com—
positions of the isomers of HCHs and the analogues of DDTs in the sediment samples indicated that the pesticides came from the early
residues in the environment. Based on the model of water environmental health risk assessment, the results of health risk assessment indicat—
ed that the health risk caused by the OCPs was low in the drinking water sources of Guanting Reservoir.
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BT KL FAC A Pa AR, 2t i S R K IR
b, FEAT 3 A ARG, AL HE P SRk
H i XK E 2832 B 25 e s Y  IE BT K
JEE K TR T g — A B A H AR, BT K R
ARG /4 N B AR TS FH K DL SO 78 TR0k
FH7K, TR BB AE AR, 1997 4545 1k b at i
PAMRK . PEiEer Ak M Lk RA R s
YO AR T GBS AR BEIRFRHERUR K, R K
R AE RV Sl R A 16 T 7K 8 B R X
JT K PEAK s s g, W) BT 7K B 5 7K Tl de
KA Hp (R AR 2% BE AR ST R G, T 2 - e ek
BRI R AR 25 BEAR T A K I B 2R AT
BIT/KE.

AR S BT K B K AR TR TR ) 7S S O
(HCHs ) FI 7% 36 (DDTs ) 4545 LA 25 1975 Y Bk
FFJE T WA | I X 875 Y4 BT i 1l A4 e B X
B UEAT T VA, DA R BT /K PR TR IR S A 4 R R
B P T 1) ) R PR AR 2 A

1 #MR57FE

1.1 RN ESKF

Agilent 6890 “AHETEL: FCLL “Ni HL T34
M2 (ECD), #3% Hp-413 E4045 4 (30 mx0.32 mm i.
d.x0.25 pm) ; RE-52AA RUfiE#E 7 K AL (_F i 28 A=
AR ) s HEFR K2 H B2 22 SHB- A G N K
WRF T RRAT R F]) B R Dl i ke B (R Ry
TR A B2 ) 5 A A B (SPE ) %% & (Supelco
3T ) s HLB A ZEBUE: (Waters 23 7] ) ; FD-1C A%
TR T AL (AL B SR A R A )

St v T A AL R IE Ok S e L B
by a5 4l (R EE T AR R AL #5005 ik i (80~100
B, SR AU A0 FR2A /) A 4 k4R (100~200
B, RET R RENTH, & = E8 &
ICHRIBUR | e 76 (180+2)°CTH AL 12 h, A AL 57 ) 78
(250£2)°Cififk 12 h FRR A5 PN BT it 43500k 3%
() 2 BT K BTG M, S, A IE O B i, i A7
#H.

AHLEAR 25 PR EY) B A4 : o—-HCH .- HCH ,y—
HCH 8- HCH .p,p’-DDD .p,p'-DDE .p,p’ -DDT ¥
595111 I QAW N 27 5 11| I v Sl I o | B D 7R L
fig SRR RIS B Al B SR R L 17
T B IR A AR EE (€[ Supelco Co. Cat No. 47913);
o,p' -DDT 14 [ v [ [E 5 b #E 4 53 BF 5% o0 (GS-

BG203008—1992).,

AHLEA L 5E F 3BT T N AR &0 8 - TS
FIHE(PCNB, EH Supelco Co. Cat No. 40156 ) ; [l %
+8 779 (Surrogate standard ) Bt :2,4,5,6-PU & 7] —
FH 2R (TMX) FT -+ & Bk 78 (PCB209, 2 [# Supelco Co.
Cat No. 48460),
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2008 4F 4 J A, FEE T KIERBR B RA
PETTLAETR AN D AT R T T A R 9 SO
SKAESALCINE 1 IR ), R SR U a R AR R R TR
B (3R )2 10 em), BR 24 S MR AL S5 44 0T, 1R S)
Je RE NI A BE B P B, 2% ] S0 2 KA A R
(=20 CHPRAF o A HUE KR 1.5~5 m  RAEMKFE
T RAR OB A A ke A/ 2 0.5% 1y HY e (1)
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Figure 1 Sampling sites in Guanting Reservoir

1.3 AR
1.3.1 JKEEAbEE

FEKAEAT 0.45 pum AL 8 AR I 8 2 B A8 07 0k
Yy, WG i oK AE 1L T EAHAE 0, HLB ARl
HHARUH S e B Z8IR/K 45 5 mL i v, Iy
U B2 KPR A A IR B IE 2 #E 5 mL-min™', H 4
SEEeJE, LA 15 mL G B R b AR R M 8 0
R AR RRIE R | mL JERERS BB A BRI AL
DL TCK R R AN B v A A v X TS %) B ARE & 9
AT gk, A3 LAIE O b FIIE C e/ — EH el
BB R AR 153 2 ANy K VeI T ok
() & A BLSEA L I AL o3 e ATl 28 A Tié e 78
21, HIECBe i A B i, e m B 2 K-D Ik
g, TERMNEAA R TRZEES 2 0.5 mL,
N7 RIS 2R SR 3 VKA TR ORAE RO A
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IES A HTHTINA —E I NFRIL S, 6T B &9
FEHL,
1.3.2 YURRAIAE A 2R

Se IR VR TR SS , BFES I 60 HORNEE
i o MEBRFREL 20 g BURRIAE S IMAIRISCRIS R 5
FHUEACALZE , A2 IGHE AR R TG dh 42 48 h($2 K
I 2 g 8 Fr AR ) o PR AR e e 25 R AN b (<
39 C AR 22 2~5 mL, S8 )543 2 AN 10 mL 1IEC
P, PR AR 2 1 mL, S8 I F B4 R GEE %
BREAEARE AL, H 70 mL IEC S/ R
HGE(7:3) TR B bk U A AT B AT LS AR 25 2 53
VRN SR 5 4k Sk 46 2 2~5 mL, 1E RN E 2/ S
TR ERZE 1 mL, LRV E 2 mL A5 %
B TRCE VKA D ORAE , R ZEAER AT AT I — 2 it
FINFRE AP (PCNB) 4 HErfb e 2 .
1.4 BB

ISR R . HERE RS 250 °C;ECD Kl #5
TR EE 300 °C; AR K 85 °CL, 44% 2 min, LA 10 C -
min™ FHEZE 180 °C,/44F 15 min, H-LJ 20 °C+min™ F}
2 280 C,P-FF 5 ming #FFERE: 1 pL, AU ERE,
AR AR SRR 20 psis

BN TAE HAE S A HLEA 245 2Z 17, 5 T
T Uh AR AR A GC HERE 2 5 R 1 T T U 1Y
Vs, DA B /NT 15% 0T A28 )5 e TR Y
DUAE 27 BRI B KRR rh i P RR A L AR 24 [Tl
AR P BN 3R 87% 1 94% (TP
90%H1 93% ), %I IEXKFERTIR Y Birfb &4
B SRS HIR 67%~109%F1 58%~109% , 77K H
FE(MDL)433114 0.12~0.27 ng- L™ 1 0.27~046 ng-g ',

> HR5WH

2.1 BNERAERBEKERHRERS T

9 A RAFSSUKFE AR 2GR B AR 1 s . B
i) 18 B OCPs [ 5 0k PG 1 76 52 IX s A HR A
KA, Ay 17 P 253985 SR [RI R B2 ARGt , Az
FH 94% , X 17 FiA HLEAR 25 7056 DX Bl 5k A vk
4 10.06~87.37 ng- L', H:r HCHs .DDTs B A+ I 77
TE H A i o T2 X R AR M A= 7 v B R 3%
AR, AHLAR AN ER B AE R v, 1 4=
TE R AR IR T 5% B T4 1 3 rh e 25 193k, 6
T RAE R SR ) A TP RS B AT &
Je WA TR , 240 A ILGEAR 24k e v 1 o
JUANFE AL XU R IX AR 25 5% BA 2R IR T HiE

AFTRIIK o T 2 5 R s B e ) Xl sk bR 2882
(PR Bk, v BE fi T LART DDTs 114 il i il He
s . WAPLET SR BERE , K Y5
YRR UG, XK TS Y i sk Le /N BT K
i HCHs %1} 3.93~38.94 ng+ L, HCHs 4 /> F-f4 4
PP ANRIRREE RRE ), Herpr B-HCH 78 9 RAf sy
FRFHG AR EAK AR DDTs 48 3.71~16.03 ng- 1.7,
TEB T KPR REE R, p,p' ~DDE f4G H A L
1M p,p'-DDD HUA—A K K H R AR 1%,

x| EFKEKEHENESRAERE (ng- 1)
Table 1 Concentrations of organochlorinated

pesticides in Guanting Reservoir(ng-L™)

FEESHE 01 2 3 4 5 6 1 8 9
a-HCH 162 103 1.17 083 739 1280 132 ND 2.16
B-HCH 173 827 11.60 945 9.14 831 106 228 358
y-HCH ND 106 084 147 697 1650 ND 024 ND
8-HCH 134 092 ND 043 ND 133 213 141 0.70
0.p’-DDT 239 10.60 820 462 176 189 102 3.59 590
p.p'-DDT 132 470 ND 109 ND 330 281 ND 355
p.p'-DDE ND 073 137 196 367 904 ND ND 5.14
p.p'-DDD ND ND ND ND ND ND ND 080 ND
L4 242 163 ND ND 189 263 ND 041 ND
WICH 328 ND 3.3 269 376 234 037 ND 335
L4F4% ND 232 ND ND 011 037 ND ND ND
MEEH 085 ND 076 064 ND 008 ND ND ND
SKEH ND ND 235 148 025 ND ND ND 091
BsFFT ND 040 ND ND 216 ND 109 ND 0.66
BSHI 4.57 29.60 006 ND 137 2870 241 133 ND
BiSHREE ND ND  ND  ND 075 008 ND ND ND
H4GHE 017 ND 184 202 097 ND 1130 ND 026
YOCPs  19.69 61.26 31.32 26.68 40.19 87.37 23.51 10.06 2621

TE:ND FoR IR T R, AR AR

22 ANERAENRYPFNEERSH

BT K PECIRRE S R 25 5% BKFanke 2. Bk
DY 18 Fh OCPs BR-L 5 572k ICHR I (A P HBi R i
SR FFRAKS Hh LASE , s AR 2 44975 IR [R) T B 114
Krth o FEETT /K RS JeRE A HLSAR 25 1 85 B
[l N 8.48~24.40 ng-g”, JRIRAES P HCHs F1 DDTs
MR B B 1.11~7.73 ng-g™ i1 2.97~10.52 ng- g™,
F-BIE IR0 3.95 ng- g F15.79 ng-g” 6] HCHs &%
wAHLG, FESL T DDTs W& s, XA S
HCHs BRI ¢, 5 DDTs AL, HCHs .
A SR KA B i B 28 U, AT 5220 HCHs 3
Z o R RAFR A e, U HCHS Y
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R2 B KERRYHPENIRATRRE (ng-g")
Table 2 Concentrations of organochlorinated pesticides in

Guanting Reservoir(ng-g™)

PRI 1 2 3 4 6 7 FEHE
a-HCH 017 011 ND 066 029 009 022
B-HCH 173 264 097 125 358 299 219
yv-HCH 009 ND 014 057 ND 011 0.15
8-HCH 061 152 ND 195 38 035 179
o,p'-DDT 262 361 192 214 379 122 255
p,p'-DDT ND 045 138 1.6 127 081 085
p,p'-DDE 216 386 173 ND 537 094 234
p,p’-DDD 005 0.2 ND 007 004 ND 005
JCIGH ND ND ND 130 099 ND 038
B4IE 002 018 ND  ND 024 ND 007
KEEH] 234 ND 121 219 472 134 197
Bt 1 ND ND 004 ND 006 ND 002
rRagll ND 005 025 018 ND 038 0.4
HI40MMEE: 010 ND 023 032 019 025 0.18
SOCPs  9.89 1254 7.87 1179 2440 848 1290

T :ND SRR IR TAG R RAG

WRERATE, TR HCHs & 30 m 1 2 Fp A ik
J& B-HCH 1 8—-HCH, Tl DDTs & 88 Ak & Wi
o,p’=DDT H1 p,p’-DDE, X F1 DDT {4345 X
2.3 BHLERZGRIRIFED T

H 1 AT, BT 7K R R DX bl 22 R Ui, kAR
i a—HCH ¥ B2 WA , REHCRAE S sk A
J& a—HCH, 1fi /& B-HCH, iX .78 T B-HCH 1E %
R (R OE R T A W e A ) S A AR T B B, HLAtD
SRR A A B #T Ak B-HCH 35 3 ke
ERE . TEE T KIEA RFE ZUKFE, DDTs 1 5
¥ 44 (o, p’=DDT Fil p,p’-DDT) &2 %) (p,p’ -DDE
Fip,p’-DDD) [ EE K /N3 58 o,p’-DDT>p,p’ -
DDE>p,p’=DDT>p,p’-DDD, H (DDE+DDD)/ DDT
(1 L EAE 0.05~2.09 Z[8], HZ Ry 0.57, X Bl 1
DDT (K Vs Y& B iy, Rtk DDE fY &
R o TEREB AT RE L A S T p, p’-DDT, X T AES2:
AT BR TR L R B B 25 A1 A B BT
YU I — 2B 15 e . ZE A AT ] RE R TOKE L
WA ZY T A P2 1 DDT B4 C i —— = SR W iy £
FH A 80, = SR 96 B 1) {4 25 ¥ 55 DDT 2840, i
L i = SR B Pl B — e W p,p’ -DDT,
o,p’-DDT LIJ% DDD %,

TEDLER Y HCHs W2 322 DL B-HCH A, X
SN B-HCH 7EX A ot b AR Pk i, K P AN

FERNERAR A Gy W E R . BtiAs Tl HCHs 2%
B[R] AT SE K , B-HCH FEFREE AR XS & i = o —
MIANAT HCH (1) oy {ETE 4~7 Z[8), 258 T Tolk i
A7 HEFEE T 1, WA PRES oA ot (y—HCH) (R
FHo B 2 LA AR RAE A, B-HCH Yk
HE&FEE N 097~358 ng-¢™, F H B-HCH &
HCHs S HE1Y) 28%~87% , TEFiA KA i, a/y (E7E
0~1.89 Z[i], IX AR P HE & TR 4 H HCHs 2842y
ERURE WA B AR M Tl i A o A7
[ DDTs 3222 Ry P45 rh (5% BA ), [R) sk i )77 7K P8 S 3
AR, 425/ K i AR 58 HCHS Al
DDTs H%iA .
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Figure 2 Composition of the HCHs in the surface

[t i 53K/ %

sediments of Guanting Reservoir

2.4 EERRBE M

K IR A RRE ARG PP T R B X KBRS o A
VR BT, X BEW) BT R] 3 2 28 ik R R S
URARREW T o BT EL A0 S R 75 Qe A 2 BUE Y 5
Ja B IR A= AR o A5 — oK AR P U TS ey
To YR EAR S, DN IR DN T 4 o A 2% AL~ B )
F T H A ik = B0 R I, PAS SCE B A
SO O N AR R A T XU B T A 1

R=Y R, (1)
=1

Ri=(Dx10/RfD,,)/70 (2)

D,=2.2C/70 (3)

ARy AL EAEBUREY | ZPUOKBR TR N
FEAEIAURE a5 R B BN , a5 D, A AR EUEY)
| ZEYPORIEAR B A R B BRI B, mg kg d S RAD,
NARBUEY) B AR S E R mg kg -d ™3 5
() 70 S NAFE Z5 i, a; 2 (3) P AY2.2 N
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Table 3 Non—cancinogenic risk of organochlorinated pesticides

sl y-HCH DDT L AR K S B}
RfDi/mg kg +d" 3.0x107 5.0x10™ 5.0x10™ 3.0x10° 5.0x107 3.0x10™ 6.0x107
SFH) e g+ 17 1.76 6.40 0.66 1.66 0.23 0.68 6.40
fEEBE AU /2™ 2.63x10™" 5.75x107" 5.93x107" 2.48x10™" 2.07x10" 1.02x1072 4.79x10"

T :DDT f IR BEALER o, p'~DDT il p,p’ ~DDT B F-I9R B 2 Al BP0V SR B MR AR5 [ A0airt Iy s 2 Al

H S OKEE, L C e F AR | AU, mg- 1 5
(3) Y 70 NN IR E kg ASSCIPHr R i
IS5 RID, A 1 5& [ PR Jm 9 2l 22 451, DL
% 30 MREAE R AR A S8, e B
FEPIHRIE C BN T BT K FEEIX Y 6 A SRAF 1K
SRR A LA 2GR BE (P 1, T I A B
WU ILER 30 32 3 v 7 AT HLSAR 245 0 AR RYIEEL
JEE BB TE R 4.79x1075~2.48x107" a™!, $22fat e Jx(
S (B R/ INHES A 3B FRI>DDT>y-HCH> 2K FG37) > 57 4k
[CHI>L S 7K OCPs 5 YLt A AR AL
(AE A Ry 3.73x10™" a™", Sz fI% T [ P S Bl
Z 5122 (ICRP)HERER e K %52 {H™ 5.0x107 a ™!,
T, BT K PEAR P K I8t A AL AR 25 BT B A
g R XU TS 48EAR o

3 it

(DB TRERKEE 17 FpE ML 25 e
4 10.06~87.37 ng- L™, H:rt HCH 1 DDT 14 543 31
4 3.93~38.94 ng- L F13.71~16.03 ng-L™, PiFH
AHLEARL B LY 8.48~24.40 ng- g™, H
HCHs 1 DDTs 19 & w485, 73098 1.11~7.73 ng-g™
F12.97~10.52 ng-g™',

(2)HCHs #1 DDTs Jy#6; Hi 1Y) £ 2 OCPs 1544
FERH TR IR LR HORIE 22 h Tl
IR 255k BRI AR B AR AR 25 1 i e TR
JE L (G D) B A T I e i HE O B
JT 7KK SRR, WK T B T 7K 22 OCPs 15 4
TR

(3) 1] FH fat e XU 7 A 7R 545 s ) 5 SR 3R
W, BT 7K AR FH KR i OCPs o A A fit i XU 4T
IR
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