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Abstract: China has abandoned organochlorine pesticides ( HCHs and DDTs) production and usage for more than 20 years.
A field survey was conducted in a contaminated industrial site in southern Beijing, China. Concentrations and distribution
of the organochlorine pesticides ( a-, B-, y-, 8-HCH, p,p’-DDT, p,p’-DDE, p,p’-DDD and o,p’-DDT) in profiles of
soil were investigated. Results showed that mean concentrations of total hexachlorocyclohexane isomers ( HCHs) and total
dichlorodiphenyltrichloroethane isomers ( DDTs) in soils ranged from 13. 19 to 148.71 mg/kg, and from 3. 02 to 67.42
mg/kg, respectively. Organochlorine pesticides ( OCPs) concentration peaked at the surface and declined in soil profile
with depth and the amounts of HCHs in three profiles of soil were larger than DDTs. Composition analysis indicated that
there was a trend of degradation of OCPs in the site, but the mean of HCHs and DDTs concentration were over the state
warning standard limit ( HCHs:0.50 mg/kg; DDTs:0. 50 mg/kg). According to current land use development, health risk
assessment with CalTOX and Monte Carlo analysis showed that health risks mainly came from two exposure pathways:
dermal uptake and inhalation, and that the total risk values all exceeded the general acceptable health risk value(10°).
The sensitivity analysis indicated that five parameters significantly contributed to total risk. The results will be available for
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risk management in OCPs contaminated industrial site.
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WER I+ ZF, RS TTHBALT A 7RI RTIR T AR R, 3 L PR FEE S T R T5 5, a2+
BIEEMREELTEER, EETARERBE T RRERX, 5T 84 2008 £/ L2 e Riz s, LR
ANRBUINE&FTS TN+ IJLERBUME T A el i T SRR J& , st B W= 35 B M B T kit & R i
ZLRRBE, BTAENERGNZFASE" A EEER™ YRS AKMSEyELE" 1983 £ EEEL
EES IE T AVERAW A E M, EHZE, PEAE T REBRAIERZ, N 20 42 50 4 % 1983
4, BT 490 J5 t AR, 40 7 B Y 518 G SR AR PR 33% M 20% . ABRITAIL R AR
B EFANERRAET KAMRXR , TG PLER A ME B P RHE , KRB A TR R 7
AEAT T RIS ITAT , 38 U 47 TR KUK A BB U R 7, O 33895 G YA AN S 3T 2 DA B XL
B PR AR
1 #H#EFpmE
1.1 PR AR E

9T X B9 A2 40000m”, U B RK , NOFE K, RI\HEIORAZ, %) RS L EEA
FPEHPEF A PERZGAAANFTE R, B3 1983 48, P EES IFAE A IERA S, g v AR ®E, 45
ETE IGFTH K

SRR R BB PR RS , 3t 118 A, REERR 43 AR IE (0 ~20 cm) , HR)Z(20 ~200 cm) F1B
JKJZE(200 ~400 cm) , 3£ 3 |2, REFETH G TREE B SH30 5681, S —MEAR, G L EF LB, @ A
M+ 2 BRI, B TR E 0.5k £H . REFHHMHETHRAEHERR, LRE
FWRXT, 1 35 BFERET -4 CKBREHIMEAAA (o-HCH, B-HCH, y-HCH, 8-HCH ) 13 1 56 (
p,p'-DDT, p,p'-DDE, p,p’-DDD,o,p’ -DDT)

1.2 R

FREC10.0 g HHEEIA 50 ml BLOMEH, DA 30 ml Al EE-TR AR AR BGA CAmBE: TREH =1:1 fKFLL) ,
S BER A AR 20 min, b {EWGEIES] 100 ml JEFEZE KM ELE YN 30 ml 7 vhBE-N AR S SR BN, BE
ERBR, A SRBIREE R, RERRZ 1 nl £4, WPE_EFEANECKRBABRER( &P R
PIECE =13, R I) 5, A A I B RE oA (AL B B + TOKBRERGN + BRALEERY) ik, L /E A DL
HER R R ZE /K Ve, RG TR ZE R ZE T, 0 10ml IE CAeiE g, JEE R4 2 1 ~2 ml, FiTK BRGNS IR B
EZZ Sml, Ff GC PE,

1.3 st BBEMmERER

DDT 1 HCH il R A SR €3k , R ATRR 48 Ni® s TR (A HP-5 B418H: (25m x 0. 32mm x .
d.0.25um) ) PE Autosystem XL SAHEIEN, GC A4 WWE i B FIAS I 45 1ELEE 4351 % 250°C A1 300°C, iR
{RFFAE 150°C, L) 8°C/min F+Z 180°C , 2R /5 LA 20°C/min F-Z 250°C/E 88 Smin, S AE4E N2( >99.999% ) ,
SWEZE 2. 8ml/min, RAIMMERTER . FHRYWKINIR o-HCH 0.0001 mg/kg,B-HCH 0. 0002 mg/kg,v-
HCH 0. 0001 mg/kg,3-HCH 0. 0005 mg/kg, p,p’-DDE 0. 0005 mg/kg, o,p’-DDT 0. 0003 mg/kg, p,p’-DDD
0. 0002 mg/kg, p,p’-DDT 0. 0005mg/kg , Bl # «-HCH, 3-HCH, y-HCH, 3-HCH, p,p’-DDE,0,p’ -DDT,
p,p'-DDD, p,p’-DDT 433 % 83.5% ,85.0% ,87.6% ,91.2% ,93. 8% ,94.2% ,90.1% ,88.1% , B4t
BEE 3 MEANR, BN EERSN 2 WK X R RISNT 15%,
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LR E T, AP R A CalTOX AT XU AT BRI R E T IR B o
CalTOX 2 RE MMEMR R B — MER NI EL, B Z R, EEA TR IEURRS.
T K KPR R R Y i) RS, T BR e T a e b 5 W B AR N3 R 1 4
FRR S R E B ARG, WEN BEARAEERAANLRRRBEE, HiTBAGREH AR
B, BRI AT LU T ARERES
H = 2 [1 - exp(ADI, x CSF,) ] ZADI x CSF,

WAk ADL B N RIES REBERRE b B EYBAR (ng/kg/d) ,CSF BT RBRR b LEWHEUE
R HF (kg - d/mg) , Z{EK H FHIE-RBE"

TEBREARMT , A M RE R AN %S BH, (B2 b T i R AR PR , A o R 2 2 HRE IR
5, B, RIBRAIEL, THITRBERBAEE . AP EE PN — S HHRERLE 1,

£1 ClTOX RAAMFEFRAMRUEASNEESY
Tablel Landscape properties and exposure factors used in CalTOX model

B2 %" landscape properties {8 Value RS exposure factors {& Value

BF3E X X Site area(m?) 40000 {KE Body weight( kg) 65

I I1EIRE Ambient temperature(K) 286 IR %2 Inhalation rate( m®/d) 20

+3E & /KB Water content in root zone (% ) 15 A4y Lifetime(a) 70

JA# Wind velocity (cm/s) 312.5 BT A] Exposure duration(a) 20

T IEE VKSR Soil organic carbon content(g/g) 0.0155  fZRAFEH MR Surface area( m?/kg) 0.026
F+IFIFE A Soil ingestion(mg/d) 0.35

a RS HR @ T iM#E/8  Landscape properties are collected from environmental monitoring data of the contaminated site; b & R H FEEERI
BAZS¥  Exposure factors are default values of the CalTOX model

U T 3R IS4 £ B B RUR B AR B <E 1, 384T 5000 Y. R A TR IS HO0 T KUK 45

AT,
2 BER5it
2.1 AHlEKRSGELEP RS

T KRR ALHBZTH, HEFEVEREERH AR, FE B2 R R,
FHERERK, HEELENE, REBEEE/DN. ARLES HCH Bk E 2 L5 E % 13.19 ~148.71
mg/kg, Wi DDTs S K FHK BEALTERE N 3. 02 ~ 67. 42mg/kg, WEBH, XRi TR N FHE R4
FUBETEA S /S IR B B ) 55 R % ] B 4

B 1 RARRLERAAAMERENS]E S, AR +)EH, SHCHs & &H¥ 1 Y DDTs EE, 3
HCHs 5 E75E 68.81% ~81.31% 28], 2. DDTs S 2R TEE 18.69% ~ 31.19% 2 8], BEE LT EIR
FERe, THCHs &8 BT, BT E AAATEMEX S LA B AR E > K25 T RS54SR
R E A X BT RS YA R BB X,

AYERNGTE HIED AR 2RI AL A YRR A, a0 R A LS R L Y6208 DT L R
FHERE AAATEREE L EDRTREREMN T LEREEBERE, ESREM AR @R L
faE™,

& 2 BAR LR HCH ¥ I B A6, 78 LI FE 135 b g-HCH BB T HAMAAA R RKE, 3F
HEEA ST, BE B-HCH &8 N &%, HCH WINF S MK &8 % g-HCH >o-HCH >y-HCH >3-
HCH, i T ke y-HCH 1 o-HCH %3568 It 8-HCH 1 3-HCH 8"  rU AR BN HEF HE RS
FENESBEARSER, — BT S, HCH B4 =R & & 60% ~70% i) «-HCH,5% ~12% ) B-HCH,
10% ~15% ¥4 y-HCH DI & 6% ~10% #9 8-HCH"® , Syt g ymiib g R A e 2 00, B-HCH BBy
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KA RAIE, T L AR, SRR, B SL AR MR > SFBe 1) o-HCH RERE 4L B-
HCH, b B-HCH - H7E L b A IR TR ZR B

g XDDXs 2HCHSs

100 120
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Fig. 1 The content of HCHs and DDTs in the industrial site Fig .2 Concentration of HCHs isomers in different soil profiles

& 3 BT EE M HCH SR & 85 40 e, R 8 g-HCH G485 TR KX —4, RHake & 2058
o-HCH 34% ; B-HCH 55% ; y-HCH 8% ;3-HCH 3% , LRI , KRS BB UMA K, - HCH
REHEHR

g 35.00 - & p. p-DDE
60 - 8 30.00 - p,p-DDD
& %D 25.00 g p, p-DDT
S 50 L R m o, p-DDT
© 40l £ 20,00 |- %g%%
= Rt ko]
§ or % oo %% AR
& 10 oS00 E%iﬁfﬁ ||||| é%i&i
B =7 7% ="7/n
a-HCH B-HCH v-HCH 5-HCH F2 HE BHE
Surface Root-zone Vadose-zone
B3 Tk shrs HCH SHSpE 5 A B4 R/ DDTs KBS

Fig. 3 Percentage of HCHs isomers in the industrial site Fig. 4 Concentration of DDTs isomers in different soil profiles

5 HCH W53tk 2L, & + 2 i, DDTs ¥R E T RE, WE 4, BRI, BF5E X H 4 DDTs R Ri
SEBRWN p,p'-DDT > p,p’-DDD > p,p'-DDE >o0,p’ -DDT, THHEEEHBASEIHEE p,p’ -DDT 75% ;0,p’ -
DDT 15% 5 p,p’-DDE 5% ; Hiftt <5% ', T 5 R bR sk S &, p,p’ -DDT,0,p’ -DDT, p,p'-
DDE #1 p,p’-DDD f & 84> % & 37% , 12% ,15% 50 -

36% SHLHERGA TS HARETRAEL X £ |
T RRBHA LR, DEBEXRE TS £ |
B SR MR T BT 5E, U p,p - DDT MRS & o |
HA TS, BN R, EARRANE S |
M. %t p,p-DDD A p,pDDE, HREAHT =~ ‘ ‘ . .

64K p,p'-DDD; IFEL LI MIEEAL Y p ,p’-DDE[ZO'm . p.P-DDE  p p-DDD p p-DDT o, p-DDT

&l 5 R i DDTs 4L, 1R B4R p,p’-DDD K
S RELW p,p’-DDE &, B NKX + 7 RF|HZHT,
— BRI, AL T EARS, LBEKREES

E5 Tk DDTs RS
Fig. 5 Percentage of DDTs isomers in the industrial site
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F,BiLh p,p'-DDT [f# % p,p’-DDD W)E X, A B4 (DDE + DDD)/ Y. DDX KIfE KT 0.5 i, 28
DDTs 233 Tt i) 9 W46 ™%, 7E1% X # + 3 +h %4 /2 #9 (DDE + DDD)/ 3, DDX % ki F 4+ %1% 0. 50,
0.52,0.53, 348 T DDTs IEZWTHEAMR, FRIA DTS E, 78 L i B 255 8] 0. 761, JLHARE 2 i il
FEK BRI IX TR % AR SR,
2.2 REitEsR

B HE T RRRERZR T I AR KUK, LL 95 KUK 4 8 2 R A2 B 252,10~ Sy A= Ar BB
W2 MR E, HEERILE?2,

£2 TRARERES HMIBRBE
Table 2 Risk values at 95th percentile for different exposure pathways in CalTOX model®

BEAG «-HCH B-HCH ~-HCH

Exposure pathway P E TR (% ) PE FIRE(% ) NS FE(%)
Risk Contribution Risk Contribution Risk Contribution

J2 B8 fk Dermal uptake 8.72x10°7 25.27 4.76 x10 ~6 79.59 8.71 x1077 28.37

E 5 3% A Inhalation intake 2.58 x10°6 74.70 1.21x10 - 20.29 2.20 x10°6 71.59

B 4Z18 A Direct intake 1.13x10°3 0.03 7.07x1078 0.12 1.32x1078 0.04

MAR B Total risk 3.45x10°6 100. 00 5.98 x10 6 100.00 3.07x10°¢ 100. 00

REAR p,p’ -DDE p,p’-DDD p,p’ -DDT

Exposure pathway P E TR (% ) PE FIRE(% ) NS FE(%)
Risk contribution Risk contribution Risk contribution

Bz Rk$fik Dermal uptake 3.04 x10°6 53.91 5.03 %106 96.35 8.23 x10 ¢ 72.06

0% 3% A Inhalation intake 2.59 x10 6 45.99 1.81x10°7 3.47 3.18 x10°¢ 27.82

B335 A Direct intake 5.44 x10~° 0.10 9.39x10° 0.18 1.41 x10°8 0.12

KRR Total risk 5.64 x10°9 100. 00 5.22 %106 100. 00 1.14 x10 3 100. 00

a. i FERIF /> §-HCH #1 o,p’ -DDT 18X S8, T THE H X%, T[Fl; Because there is no available parameter of $-HCH and o,p’ -DDT in

the model, it couldn’t calculate their risk, the same below

#5517, 8-HCH, p,p’-DDE F p,p'-DDT 3f it A A B Bk B fal 70 P I 48 A RUBS: 88 K, X F «-HCH F1 -
HCH, 3 258 53 P MR 33 A LA RUR: , 5541, p,p’-DDD MISE I BREE M i R T B RR R . BT S
R R RS HEF A p,p'-DDT > B-HCH > p,p'-DDE > p,p’-DDD > a-HCH >y-HCH, %45 5 [F] % B BF
REFMHIT P T E—ENER, X TERTRERBRBN LRI,

FIRA CalTOX ALAI i35 XU Bt e g+, SR T Crystal Ball 7. 2 GUskik A 3430 B 734773047,
g 3,

23 RBUBHERT 1228, WA T HCH M5, RE 1P Thalf s BB ABURKSE, 5 PAHs 28
P Xt b DDTs i 5 , dfet_sl St T KUK 9 B 248 K, DDD F1 DDT, Sisk 1 VP BiS ¥t 2 s SURk i
S8, BIEKWE, Thalf_s, dfci_sl, ED, EFsl UL J Sisk 2R HE PR AERNSE, 75118 Thlf_s B8
B, B F IR AR R R S, X BB I F R AF .

M G 5RE R, B X 3 A DS B RS R Bk B T 15 5414 5 ) 5B Ak 2 R DL e A AR
28, PENEENTREHTHAL, ERVFEESED, XUSHH0EHE TR 8 THLKPIZE L Rl
ANB SR EE R Bt , MR R Z E ] BB R —E M E R
3 Zip

20 t4E s E A PR T KB EAELERS, A LR — B R G D ER A SR B
3T 547, X EH RS HAT TN, SRFW, BRI AERANERALR, G EPHAENES
BEZE PR, I EEE T ERIMER S EF WAL, 3 BB WA E IR E B E R k.

B R A AP HANERERER T ER L IEAE —RAi#E (0. 5Smg/kg) 8 CalTOX XU 4
15 B 454 Monte CarloFIUR M 74T , RN R Z G+ B AL G HEBE AT H=H 2B ST RATNER
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£3 CaATOX RARBHEHIHBERFHHTER
Table 3 The major parameters from the sensitivity analysis in the CalTOX model

Z¥ =X JRU: TIHAZR Contribution to total risk (% )
Parameter  Definition p,p’DDE  p,p’-DDD  p,p’-DDT o-HCH B-HCH ~-HCH
Thalf_s ﬁgiﬁ*ﬂgﬂﬁﬂ%}im (d) 38.23 27.48 6.15 93.99 82.01 88.85
Reaction half-life in root-zone soil
BRI LB 4 _
dfct_sl- Fraction dermal uptake from soil 14.85 37.40 21.58 3.84 1.11
ED REERT (a)' 13.34 7.43 39.11 — 1.98 2.60
Exposure duration
foc_s J:)%i%?ﬁﬁl@%ﬁi . . 6.38 — 1.56 1.46 4.67 2.1
Organic carbon fraction in upper soil zone
EFsl BeRR A A0 R SRR ('d/a) . 6.17 14.58 9.05 — 1.22 —
Exposure frequency to soil on skin
J 3
S %ﬁﬁ (mol/m”) 3.76 — 2.05 — - —
Solubility
. 2
Slsk B’:,H*XT igmn&ws (me/om) 3.02 8.27 4.91 — - —
Soil adherence to skin
Koo- ﬁmﬁﬁﬁ%ﬁ K'o'c ] 2.91 — — — 1.46 —
Organic carbon partition coefficient
3
B 7 AUEH (Pam/mol) 2.31 - 1.16 — - -
Henry's law constant
3 .
BRa "?'ﬁ'wﬁﬁ (H'l /(kg-h)) 2.09 — 1.24 — - -
Active breathing rate
yp  FRIUE (Pa) 1.39 - 6.84 - - -

Vapor Pressure

HORERRNBS o 458 JbRtE R TS ST B TS A& 1R, 2547 T 2B X 4T, RN BRI E 2k B T &
JRBRFIIFF R SR o BUBMEMT SRR A TS W07 AR 3 oP 2 TR SO, A A B R Bk Ay 3G
B REEN ] B IRREE T TR IR LA R B IR TR BRI R I BV BURE B T, WIE R
IR S TR R T R BRI IR, T AR KBS AR B 2 B B M

B R B U B9 R T, — 05 TR X 5 ey ) A B A e e X A R XL B9 TR R B R 3 —
W S RBRNSEBERRAR R, EARBXEIFMRE S, RENSEOCERFER K2
5 R 2B BEROREGARRKOARR, B XS HTE S, RERAHNSETT XK R R ST
FREF o
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