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Fig. 1  Layout of soil sampling points
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Table 1  Analytical methods and detection limits of contaminants
LER LY ERL srHr I H ViR IWIRS xR
Pollutants Analysis items Analysis methods ~ Detection limits
BAPR T s AR I L AR R L = e 2R AR
HE R AT B o o o - L
voC Monocyelic aromatics, halogenated aliphatics, halogenated aromatics, trihalomethanes, USEPA 8260C 0.05 mg kg
s
naphthalene, etc.
HW I IR TF IR BRI RS o AUBEE Ak LB A LR IR A
AR R AT L RAR - _ N .
SVOC Phenols, polycyclic aromatics, phthalates, halogenated ethers, chlorinated hydrocar- USEPA 8270D 0.01 mg kg
S s
bons, organophosphorus / organochlorine pesticides, etc.
BG4y DDT KA EY) EAREMAN 5. 4%
2 4 R SRR A3 15 e 0 2% 2 T
T LY (39 SR R S 70 A DDTs ) 2 B 23 (8] 43
2.1 fgFEiRH A3, 73 B A I 75 7K A B 50 07 111X (R AR AN 5 9

Yy bR B A AT R R R BT SRR
o332 BRI R L A5 5, 5 DDT A7 A5G

IKMAHTHE =5 m) S 5 M 6 5 fifi, /£ A
P BT DX CRAE AL 5 75 K M i BE B <5 m)

R2 LTEHERPITSEYHRE

Table 2 Concentrations of pollutants in soil samples (mg kg™')

g p, p' - p, p'-DDT o, p'-iE M o, p’-DDT p, p' - p, p'-DDD p, p'-THi%H p, p'-DDE
Points i Range ¥I{ Mean 3t Bl Range I Mean i Bl Range I Mean i Bl Range Bl Mean
1 ND,® ~1 300 355 ND, ~285 77.5 ND, ~259 51.5 0.01 ~343 67.8
2 0.69 ~2 190 463 0.34 ~565 82.5 0.13 ~247 71.7 ND, ~221 78.7
3 0. 13 ~306 102 0.18 ~104 35.0 ND, ~58.5 20.6 ND, ~114 30. 1
4 18.2 ~5 280 1 026 2.28 ~1 720 301 5.49 ~496 162 1.07 ~ 329 72.2
5 0.05 ~2 440 304 0.01 ~780 119 ND, ~193 25.0 ND, ~38.0 4.90
6 0.02 ~944 195 ND, ~223 46.2 ND, ~446 90.8 ND, ~108 22.1
7 0.03 ~183 54.8 0.01 ~40.4 13.1 ND, ~66.6 23.5 ND, ~99.2 24.7
8 0.02 ~0.14 0. 05 ND, ~0.04 0.01 ND, 0.01 ND, ~0.04 0.02

HE DDTs" Z{7 Chlorobenzene 1,4-—%(% 1,4-dichlorobenzen %Z1)i Chloroform
Points 35 [ Range i Mean 3t Bl Range Y Mean i Bl Range B Mean 3t Bl Range ¥ Mean
1 0.09 ~1722 552 6.29 ~94.7 27.1 3.51 ~109 38.9 NDZ3> 0.03
2 1.58 ~3 743 696 ND, ~1 670 76. 1 ND, ~881 195 ND, 0.03

3 0.52 ~468 188 — — — — — _
4 27.0 ~7 825 1 561 ND, ~0.98 0.2 ND, ~0.79 0.26 ND, ~8.71 1.11
5 0.06 ~3 451 454 ND, ~1.03 0.23 ND, ~0.77 0.19 ND, 0. 03
6 0.03 ~1 720 354 — — — — — —
7 0.06 ~390 116 — — — — — _
8 0.03 ~0.23 0.08 — — — — _ _

:1)DDTs = p, p'-iiEh + o, p'-TEIHE S + p, p'-kHTH +p, p'-iH#;2) ND, <0.01;3)ND, <0.05 Notes: 1) DDTs = p, p'-DDT +o, p'-

DDT +p, p'-DDD +p, p’-DDE. 2) ND, <0.01. 3) ND, <0.05



1 4] B RAE R IR U I A 7 3 T G e S A A R XU A T 5 29

PEHC 1 5 2 5 gL, 43 B R R DDTs & & 1Y 28
@S, i 2 s, 45 R R BTG /K Ak 2 55
5 1 DX S8 1 38 2 RN 3R )2 1 58 57 3K IR A2 B TS
B B 50 em DUTF B 75 G Wy v 32 i - 19 R R 1
SRR, W6 5 iR )E L3 DDTs ¥ i 5 ik
1 720 mg kg ™' ,50 cm Kbk BEFE % 48.2 mg kg ', 150 ¢m
A EFE R 0.1 mg kg ™' 55 5 kA K 2 R 2 1 1
th DDTs ¥k BE 4% %k 3 451 Fil 1 466 mg kg ™', {H
100 cm b EL A FEZE 1.5 mg kg’1 , 7B DDT K H.Ai
AR EE AR IR B3 H R TS K AL B A R
(1) X fu - € b DDTs £7 75 W1 i 0 22 o] 1T #% , b 2
el (15 g A) FAM (2 5 87 ) 200 ~ 600 cm
2 T e 5 B 0 HA I 0 ) B SOk, V5 e
255 S AL AE 450 em 4b + 3 h DDTs (1) ¥k B & ik
3743 mg kg ';1 5 57 550 cm 4b 43 DDTs (4
W R 1722 mg kg™ WA A AE 800 em VRAL IR BEKS
W 4 DDTs, ¥k BE 35 25. 7 mg kg ™', AT I, DDTs % 3 A%
WIE TG g, AU W AE b B AT
AL FE W BT 5 W B U8 PR R R RE AR TS R
RS TE Y A SRR DL K A P S A R
B OSSR RESA X" AU L
DDTs [ 3 [n] 4347 1] 58 5 15 7K &b B i s A ¢, 72K
JIVERT AR 4 DDT J H AT AR Wy ) R 2 3T %%
I35 55 X6 B A 24 4 M A 1 35t BR 37 M A e B, 7E TR
JE0 500 em LR By L HEAE 5 DDTs B AR T4
B S FLEK R 06 45 % POPs 75 Y 375 Hb o DDT 1 25
8] 43 A5 9% R B, 800 cm PR AL L3 DDTs -4 &%
R 2.21 mg kg™', 1 000 em ¥ &b 3 & &N
3.31 mg kg_”mO ARG 1 55 A 7E 800 em IR
b DDTs ¥ BE 35 5] 25.7 mg kg ™", o] UL 7675 4L 37 b,
)2 3 DDTs 1 ¥k B2 b 7] B8 AL T %8¢ w7k F

—a— 15 Point 1
0 —v— 25 Point 2
) —A—5% Point 5
2 —o— 65 Point 6
= 200 +
53
el
5 =400
w2
P>
4:;% -600 |-
+
=800
0 1 000 2 000 3000 4000

DDTsik & Concentration of DDTs (mg kg™)

P2 SRR S R DDTs Ik S5 ) 2 ) 53 A7 14
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Table 3  Toxicity parameters of the COCs

15 Y2 ¥ 2 Fx Pollutants

2 Parameters B A7 Unit P, Pl‘ﬁ%’]‘({%ﬁ(ﬂg P, P"?%‘?%?I% P, P,‘(%/%W N 1,4':%7& 1, %{E
p, p'-DDT p, p'-DDD p, p'-DDE Chlorobenzene 4-dichlorobenzen Chloroform
A B AR T ,
kg d mg~ 3.40E -01 2.40E -01 3.40E -01 — 5.40E -03 3. 10E - 02
Oral slope factor
LG A O % I T I ‘ ‘ ‘
kg d mg~ 3.40E -01 2.42E -01 3.40E -01 — 3.85E -02 8. 05E -02
Inhalation slope factor
e k4 ik S5O AR IR T .
kg d mg~ 3.40E -01 2.40E -01 3.40E -01 — 5.40E -03 3.10E -02
Dermal slope factor
%A SR it .
mg kg™ d” 5.00E - 04 — — 2.00E -02 7.00E -02 1. 00E - 02
Oral reference dose
W 8 W A2 %5 ) o
mgkg'd™' 5.00E - 04 — — 1.43E-02  2.29E-01  2.80E -02
Inhalation reference dose
ek 3 ik 2 0 B o
mg kg ™' d” 5.00E - 04 — — 2.00E -02 7.00E -02 1.00E -02
Dermal reference dose
B R MR R R T4
0.03 0.1 0.1 0.1" 0.1" 0.1"
Dermal absorption factor Unitless
YT &S Tt it 20 . ) . . | |
Oral absorption factor Unitless

1) PR (AESR R W) B2 500K (1, 4- Z SR T 05 1 B IR WBORCR I F e, DL B BUE S 5 0 E A 1 (R SO Tk 5 8
S i B XU DA BT A U0 T A O B AE T R & PEA WL BUE X R 0. 117 Note: 1 ) Due to the lack of data of dermal absorption factor of chloro-

benzene, 1,4-dichlorobenzen and chloroform in Technical Guidelines for Risk Assessment of Contaminated Sites ( draft) , the related data in the table are ci-

ted for reference from Principles for Health Risk Assessment of Soil and Groundwater in Contaminated Sites, Taiwan, China. For all the volatile organic

compounds, the set values are 0. 1
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Table 4 Carcinogenic risks of the COCs at the contaminated site

75 4% ¥ Pollutants

SV %5 Sampling points

1 2 4 5 6 7
p, p' - p, p'-DDT 8.62E - 06 5.89E - 05 3.05E - 05 7.79E - 05 4.18E - 04 1.62E-04  3.13E-05
p, p'-%% p, p’-DDD 1. 05E - 06 1.13E - 05 6.95E - 06 5.87E - 06 3.11E - 05 7.20E -05  1.08E -05
p, p'-HK p, p’-DDE 4.79E - 06 2.34E -05 2.61E -05 3.89E - 06 8. 70E - 06 2.47E-05  2.26E -05
1,4- 74 % 1,4-dichlorobenzen ~ 6.52E -05 4. 14E - 04 — — —
{}i Chloroform — — 1. 36E - 04 — —
SEUR XU Total cancer risk 7.97E - 05 5.07E - 04 6.35E - 05 2.23E - 04 4. 58F - 04 2.58E-04  6.48E -05

RS SRGMXESEVHEBRERNEE

Table 5 Non-carcinogenic risks of the COCs at the contaminated site

75 YL ¥ Pollutants

SV 485 Sampling points

1 2 3 4 5 6 7
p, p-EE e p, p’-DDT 1. 46E - 01 9.97E -01 5.17E - 01 1.32E + 00 7. 08E +00 2.74E +00  5.31E-01
S 4 Chlorobenzene — 1. 18E +01 — — — —
1,4-— 4% 1,4-dichlorobenzen 2. 13E -02 1.35E -01 — — — —
%Z1)i Chloroform — — — 1.73E -01 — —
AR B fG % 458 84 Hazard index 1.67E -01 1.29E +01 5.17E -01 1.49E + 00 7. 08E +00 2.74E +00  5.31E-01
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MHAGEYFE LR ER ALY, 2 0 EEA T DDE G ik PR 5 A R0 R 0K 422 fih 1 398 3 4% T %% 8%
S 1 R ok - 48 % R A A X R KUK 1Y) T R R AR AR RN T T R N A SR AR T
it 98% . p, p'-DDT & [ 8 A £ 48 2 52 & 45 19 K 3 N X (VS L R 7/ DO WK N UK (953
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Table 6 Contribution of individual exposure pathway to the carcinogenic and non-carcinogenic risks of COCs (% )

FTkR IR p. p - p. p/- p. p AR A
Contribution type p, p’-DDT p, p’-DDD p, p'-DDE Chloroform
Prots 84. 06 63. 09 63. 00 0. 00
Perncs 14.28 35.72 35.67 0. 00
Pirers 1.03 0.78 0.77 0. 00
Perioy 0.10 0. 09 0.10 0. 06
Periy 0.53 0.32 0. 45 99. 94
TUHR RS p. p - ) AR | 4D PRy
Contribution type p, p'-DDT Chlorobenzene 1,4-dichlorobenzen Chloroform
Pyoors 84. 06 0. 00 0. 00 0. 00
Pyoncs 14. 28 0. 00 0. 00 0.00
Pyopis 1.03 0.00 0. 00 0. 00
Prigiov 0.10 0. 05 0. 05 0. 06
Pyony 0.53 99.95 99.95 99. 94

TE 1) Pogors (Prqors ) 7R H— 15 4 Wy 28 1A HER: B s A0 1 B0 (FEBOR) WU TTIRA, Porpes (Pugoes ) 3878 H.— 15 Qe My 28 B2 ik B¢ ol £
TR B AR I BUR (R BUR ) U STRR R, Popprs (Prugers ) %78 1 — 35 Je ) 22 W A 38 THORE ) 3% 88 38 18 10 B0 (IR 8088 ) KURS BTHK %, Pogpoy
(Prgrov ) Fom B — 35 Y ) 22N 58 80 28 S5 BR B AR 1 BUR (R0 ) UK SR, Porny (Prony ) BN B — 15 R WL MA T A E L ERERNY
s (AR EUR) U STHRA2) W5 ok B 2 5 80603 T5 40k A 4 5 561 Notes: 1) Peros (Prgors) means contribution of the exposure pathway
of oral ingestion of an individual contaminant to the carcinogenic (non-carcinogenic) risk, Pcppes (Prgpcs) means contribution of the exposure pathway
of dermal contact with an individual contaminant to the carcinogenic (non-carcinogenic) risk, Pegpis(Pygpis) means contribution of the exposure path-
way of particle inhalation of an individual contaminant to the carcinogenic (non-carcinogenic) risk, Pcpy,y (Pyqr,v) means contribution of the exposure
pathway of outdoor air inhalation of an individual contaminant to the carcinogenic (non-carcinogenic) risk, P¢gyy (Pyqyy ) means contribution of the ex-
posure pathway of indoor air inhalation of an individual contaminant to the carcinogenic ( non-carcinogenic) risk. 2) Pollutants came from Sampling Point

2. 3) Pollutant came from Sampling Point 4

2.4.3 NSRRI o CFMY (FERE kZip, p-DDT WM& O BEHA LIERBERE p, p'-
SR ) Hh R PSR L ] 2 AE A R 2 M i R DDE X 28 Bz ik $% fik -+ 38 %% 5 i 42 1) 52 59 2 Bt A7
X — B G AR MR TR R i 20% py R ERIEAS, W EERE A ML ST A N S R R
PEATMRS R R o R 2. 4.2 W @R R S R AT e e A SR S A0 U
B I AR B UG TR R, e AR IER A ILE AR XU B A SRR L n 28 7 s .
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Table 7 Parameter sensitivity ratios of carcinogenic and non-carcinogenic risks

15444 Pollutants #% 52 1% 1% Exposure pathways SR FRY BB AE L 5] Parameters and sensitivity ratios

e Il 45 A+ 4 Ey, Ey, Ogip, By, Ay, Ay,
p, p' -l p, p'-DDT : ]
Oral ingestion 1. 00 1. 00 .00 -0.95 -0.952 -0.95%
iz P i A 35 Ey, Ey, E, SkRa SsaRa Areq By, H,
P, p'-‘{|¥]‘(|¥]1'f{p, p'-DDE
Dermal contact 1. 00 1.00 1.00 1.00 1.00 -0.95% -0.47Y  0.41
Ps Py P, Ey, Ep, D i, Ag, Appe
s WA 5 P2 A 29.42  -18.15% -8.68%  1.00 1.00 .00 -0.95” -0.95%
2 {)j Chloroform
Indoor air inhalation LH ER va a fnm eaumck n Lmewk ewcdwk
-0.95 -0.952 -0.952 -0.40% 0.17 0.05 -0.05>  0.00

EDIASENE XS 2.2 W, KBRS LINT H, RN 50 p, 2RO py « DAL P R IEEK I Ly E A (]
BREEIAB MBI, By SN2 RS, AT 50,00« ML 55 R BB AP 28 SORBULG o« i R 5 4 R B0 3 i BB o
P, Lperc + TN HB IR JBE 6, v« MU FE B3 M B R R AR BR L o 2) 3RoR 2 MO 5 XU R 22 S A 56 6 R Notes: 1) Please refer to Section 2.2
for definitions of some parameters and definitions of the rest are as follows: H,: Height for adults; p_: Soil particle density; p, : Soil bulk density; P, :
Soil water content; Ly : Enclosed space volume/infiltration area ratio; K : Enclosed-space air exchange rate; f, : Fraction of organic matter in soil;
0,crack ¢ Volumetric air content in foundation/wall cracks; 7: Areal fraction of cracks in foundations/walls; L ... : Enclosed space foundation or wall

thickness; 6., : Volumetric water content in foundation/wall cracks. 2) Parameter values are negatively correlated with risk values

Wl 10 °°, AT HE 2 fa R E S 1o 4 ih 3 T 8
I AV A AR 0 KUK Y A8 A WO H AR MR, P

GERFRW] T R B b R R IR AR Y B
T AN AR B0 AR, DL S B Jk 12 fik - 398 % 5% 18 A2 A 2K

i RSy B A5 70 S B BURRPE F ) 38 < 1, 2 80U PE
355, by i XU T AG B AT 3 8 RN i AT AR T
THREW A 5 N 28 S5 B8 38 4 1 BUE AN EE B KRS
A, A RURL B R | RIS TR S K RS
TR BB A R, Sk XU {1 1 52 i) . 2, DR O 7 R AT
DRI P Ay s 20 250 D\ 37 1 A B R HR LA B 280, Hoflh 2
B AT BONME AT I
2.5 MmELEEERWBIRE

TIEEE AW AR EZSE TN ) (ERE W
Fi ) AH DG 7 ¥R AR, B — 5 Y W Y AT 4 A BUE A

AR A B0 S 3 - S S bR (. 5
Yy Mo LT BT AT % A A 0 BU A AR BOE KUK 19 1
e 2 W H AR E IR 8 R .
TR, 7 30 T A7 35 e 4 L S48 5
FARMESIR T 3E E PR B O 97 Jm Tl S 5= R A9 IX
SRR L o o0 PR T R XU Al ) A 2R 3 4 L %
e FE S WOBE R 22 5 B o i, 3 B €5 00 ) (Aik
SRR ) N PR EHEFE (R O 53. 1 kg, BUR K
JSE - 5 1] S 72 a0 5 351X 38R 0 32 D PR AR i
SRR 53 50K 70 kg FI 70 a1
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Table 8 Carcinogenic and non-carcinogenic risk-based recommended remediation goals (mg kg™ )

HYY P, p' - P, p' -4 P, p' - R EES 1,4-Z 50K Ay
Pollutants p, p'-DDT p, p'-DDD p, p'-DDE Chlorobenzene 1 ,4-dichlorobenzen Chloroform

48 Carcinogens 5.84" 6.19" 4.36" — 0.55" 0.02"

JE 3098 Non-Carcinogens 345 — — 36.2" 1601 16.3

VD) FoRH % s ey s 2 3 H AR{E Note: 1) indicates the recommended remediation goals of the soil at the site

3 4

1) Kt &) DDT J& 554 7 37 75 /K 4b 3103 Ji] 31
E‘J?é&?ﬁ%%@.?ﬁ P, P"DDT\P: p,‘DDD\P, p/_
DDE G081, 4-ZGR M 5. i Ti5 K A 3 2

T, W 300 Ak 52 5l A 0 0 2 00 1 X 38 4 398 v s Y )
) 3 A% B I, I Ak P 9 A e IX 3R 4 S Y Ys Ye p) EE
AHiTF 0 ~50 em + 2,

2) ¥ Y3 b R 43 A A Y B0 AR 208 K
K% . i p, p’-DDT p, p’-DDD \p, p'-DDE
1, 4- SR AN G 1) B0 RV 357088 1o T £z 52 KU K
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4) KEBYHEY p, p'-DDT p, p’-DDD p, p'-
DDE | 1,4- G028 M & 15 1) £ 545 &2 #1 H A (8 4
WA 5. 84 .6.19 4.36.36.2.0.55 fi10.02 mg kg ',
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{E™ 4 o

S PTEMPREEREE FESCLTEER
TR ERANERELL T ARRGH S T, AT
Rl

[ 1] ATSDR (Agency for Toxic Substances and Disease Registry).
Toxicological profile for DDT, DDE, and DDD. 2002 - 09 -01
[2010 = 07 - 02 ]. http://www. atsdr. cde. gov/toxprofiles/
tp35. html

Wikipedia. DDT.2010 =06 —09[2010 - 07 -02]. http://en.
wikipedia. org/wiki/DDT

Turusov V, Rakitsky V, Tomatis L. Dichlorodiphenyltrichloro-
ethane (DDT) : Ubiquity, persistence, and risks. Environmen-
tal Health Perspectives, 2002, 110(2) :125—128

LA, X, L, & RIEE AT R TS
PG M. BRI R AR BE 24, 2004, 21(2): 97—
101. Jiang A X, Liu LY, Li Y F, et al. Pollution and control

[4]

of persistent organic pollutant in China (In Chinese). Journal of
Natural Science of Heilongjiang University, 2004, 21 (2):
97—101

W, ER, KN, F O RERAEEIE R EFR
ORI AE I W R A R SR R AR AR I BE R AR 2
2007, 26(5): 1 615—1 618. Han W Y, Huang J, Yu G, et

[5]

al. The inventory methodology for obsolete pesticide stocks of
persistent organic pollutants ( POPs) in China (In Chinese).
Journal of Agro-Environment Science, 2007, 26 (5): 1 615—
1618

R, ER, KEZ L FFAMEE LG R &2 2R
PEIREE ) . REE AR, 2001(4) : 37—39. Yu G, Huang J,

[8]

[10]

[11]

[12]

[13]

[15]

Zhang P Y. Persistent organic pollutants; One of the important
global environmental problems ( In Chinese ). Environmental
Protection, 2001 (4) : 37—39

by Fefe. DDT TE75 Je gt vp i 3L B8 20 A LA BT 5. BV . 7Y
JbAR MRER 4% K 2%, 2007. Yi A H. Research on DDT transport
and transform in contaminated soil ( In Chinese ). Shaanxi:
Northwest A&F University, 2007

GOk WL v R ) R X SR R R IR
fi 4k, 2008 10—18. Luo Y M. Soil environmental problems
and solutions in China (In Chinese). Nanjing: Hohai University
Press, 2008 ; 10—18

A, BRI, R, . IR BT IR S E S AR ERT
SO ¥ g A A ARG I Al 324, 2006, 43(1) .
142—151. LiZ B, Luo Y M, Song J, et al. Study on soil envi-
ronmental quality guidelines and standards II. Health risk assess-
ment of polluted soils (In Chinese). Acta Pedologica Sinica,
2006, 43(1) . 142—151

EEPE, S, R, S 2RI R 5 5 AR e
V. BN RGERRE R EEIE [a BRI SR .
i, 2007, 44(4) . 603—611. Wang G Q, Luo Y M, Song J,
et al. Study on soil environmental quality guidelines and stand-
ards IV. Soil Benzo[ a]pyrene threshold concentrations based on
human health risk assessment (In Chinese). Acta Pedologica
Sinica, 2007, 44(4) : 603—611

H AR O B L [ PR AR 4 L T Ut I M XL T A6 B AR 5
(fESR 72 WA ). 2009 - 09 -29[2010 - 07 - 02]. hup://
www. mep. gov. cn/gkml/hbb/bgth/200910/120091022
175070. htm. Ministry of Environmental Protection of the
People’s Republic of China. Technical guidelines for risk assess-
ment of contaminated sites (draft) (In Chinese). 2009 - 09 —
29[2010 - 07 = 02]. http://www. mep. gov. cn/gkml/hbb/
bgth/200910/120091022_175070. htm

. RSB OT . dEat: P E OB
41, 2000 106—109, 266—290. Lu R K. Analytical methods
for soil and agro-chemistry (In Chinese). Beijing: China Agri-
cultural Science and Technology Press, 2000: 106—109, 266—
290

I, BN, FE. A LTS R LR E R
HAAT AR R, R IR, 1999, 7(5): 14—22. Hu
X, Fan Y B, Wang M J. Factors affecting behavior and fate of
organic pollutants in soil (In Chinese). Advances in Environ-
mental Science, 1999, 7(5): 14—22

Mg, Kb, BRA, %5 AILERA AL IRIT R i+
Herb s Jedy i B 7 20 A RRAE. BRBERL R BT, 2009, 22(3)
351—355. Cong X, Zhu S Q, Xue N D, et al. Vertical distribu-
tion of pollutants in soils of a former organochlorine pesticide
manufacturing field (In Chinese ). Research of Environmental
Sciences, 2009, 22(3) : 351—355

R, BERE, B, AF. T B 7R R E LA POPs {5415
Mo R S (0] 43 A B Y. BR R B A 2% i, 2007, 27 (10)
1 669—1 674. Zhao N N, Huang Q F, Wang Q, et al. Spatial
distribution of DDT in a typical contaminated site (In Chinese).
Acta Scientiae Circumstantiae, 2007, 27(10) : 1 669—1 674



1

1 B RAE R IR U I A 7 3 T G e S A A R XU A T 5 35

[16]

[17]

USEPA. Regional screening levels (RSL) for chemical contami-
nants at superfund sites. 2010 =03 -01[2010 - 07 -02]. ht-
tp://www. epa. gov/region09/superfund/prg/index. html

“ATBBE BT ARG E L R R K T g b 4 B X TF

Principles for health risk assessment of soil and groundwater in
contaminated sites (In Chinese). EPA -93 — G102 -02 -211.
Taibei, China, 2005

USEPA. Regional screening table-User’s guide. 2010 - 03 - 01

FEEHT RN, EPA —93 - G102 - 02 - 211. th[E &4k, 2005.

3

“ Environmental Protection Administration Executive Yuan”.

[2010 - 07 = 02]. http://www. epa. gov/reg3hwmd/risk/hu-

man/rh-concentration_table/usersguide. htm

HUMAN HEALTH RISK ASSESSMENT OF CONTAMINATED SOIL: A CASE STUDY
OF A FORMER DDT MANUFACTURING SITE

Luo Yongming'*

Luo Fei'? Song Jing'? Pan Yunyu'® Wei Jing'® Huang Yujuan' Wu Chunfa'
(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

(2 Graduate University of Chinese Academy of Sciences , Beijing 100049, China)
Abstract Site investigation, human health risk assessment and derivation of recommended soil remediation goal
were conducted in suspected DDT polluted area of a former DDT manufacturing site in China. It was found that the chemi-
cals of concern (COCs) in the area around the wastewater treatment tank of the plant were mainly p, p’-DDT, p, p'-
DDD, p, p’-DDE, 1,4-dichlorobenzene, chloroform and chlorobenzene. In the soil on the north and east sides of the tank
vertical translocation of COCs was obvious, whereas in other parts of the site COCs were only found in the 0 ~50 cm soil
layer. Of the first five COCs, carcinogenic risk was beyond 10 °. At some points non-carcinogenic hazard index of p, p'-
DDT and chlorobenzene exceeded 1. Uncertainty analysis shows that soil ingestion and dermal contact accounted for more
than 98% of the total risk of semi-volatile organic compounds such as p, p’-DDT, p, p'-DDD and p, p’'-DDE, whereas,
indoor air inhalation for more than 99% of the total risk of volatile organic compounds such as chlorobenzene, 1,4-dichlo-
robenzen and chloroform. Soil particle density, soil bulk density, and soil water content were sensitive parameters. The
recommended soil remediation goal of p, p’-DDT, p, p’-DDD, p, p'-DDE, chlorobenzene, 1,4-dichlorobenzen, and
chloroform are 5.84, 6.19, 4.36, 36.2, 0.55, and 0.02 mg kg ™', respectively.

Key words Human health risk assessment; DDT; Industrial site; Recommended soil remediation goal



