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Abstract: Air samples were collected to analyze the distribution of HCHs and DDTs around a contaminated site during its excavation.
The carcinogenic risks and non-carcinogenic risks through breath exposure were studied by health risk assessment modes. The results

showed that there was an obvious seasonal variation of HCHs and DDTs in air around the excavating area. The concentrations of HCHs

and DDTs were higher in winter and autumn lower in spring and summer. The 2 HCHs concentration ranged from 5. 65 ng*m ™ to
133 ngem " and the average value was 28.6 ngem’; E DDTs concentration ranged from 4. 48 ngem ™ to 2 800 ng*m ™ and the
average value was 457. 3 ng*m " in winter. However the E HCHs concentration was between 6. 23 ng*m > and 26. 4 ngem > and

the average value was 15. 1 ng*m ~* in spring; the E DDTs concentration was between 3. 17 ng*m ™ and 8. 1 ng*m ™ and the average

value was 6. 1 ngem ™ in summer. So the pollution could be reduced by excavating in spring and summer. The concentrations of HCHs
and DDTs in the residents area were negatively correlated to the height( P <0.05 n =33). The carcinogenic and non-earcinogenic
risks of adult residents through respiration to residents near the excavating area were lower than the acceptable level while the
excavating process caused carcinogenic and non-carcinogenic risks to young residents to some extent. In order to decrease the risks
measures should be taken to restrain the pollutants in the excavation area diffusing into the air.
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Fig. 1 Location of sampling sites in the studied area
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1.2
GC-MS  ( HP7890GC/5975MSD)
DB-5MS(30 m x0.25 mm I. D x0.25
m) DDTs  HCHs. :
250C; 1.0 mLemin~";
70°C I min  40°C *min"" 180°C 2
min 20°C * min ' 200°C 1 min
20°C * min "' 240°C 2 min 2C -
min "' 250°C 2 min. 1
mL*min "' 5 L. 70 eV.
(EI ) 230°C 150C
1600 V 200°C.
1.3
" ( USEPA)
HCHs
2 HCHs
13
HCHs

¢y X IR x ED x EF
ADD =

BW x AT
ADD
ng:(kged) ' ¢, mg*m ",
IR m’+d”"; ED a; EF
dea™"; BW kg; AT
a 1.
R =2 (ADD x SF)
R SF,
HCHs a-HCH 8.35
mg+(kged) ' 7'y BHCH  2.46 mg-(kged) '

yHCH  1.80 mg+(kged) ' ~'; p pDDT  0.34

Table 1  Exposure factors of human for health risk assessment

IR( ) /m®ed ! 13.51
EF( ) /dea™! 350
BW( ) kg 62.7
ED( ) /a 3

AT( /) la 3/69.6

11.55 5.71 5.58 13 14
350 350 350 15
54.4 10. 6 10.1 16
3 3 3
3/73.3 3/69.6 3/73.3
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mg+(kged) =" ' p  p-DDD 0.242 HCHs  DDTs 10> ~10°
mg+(kged) " " p  pDDE 0.34

mg*(kged) =" 7. HCHs  DDTs

HCHs  DDTs 9.9 ngem ™’
. -3 ~ . -3
HOQ _ 2 (ADD) 18.3 ng*m 3 5.2 ~15.1 ng*m
RID, 13.2 ~25.1 ngem °.
HQ : HCHs (
ADD . RfD, a-  2)
HCH 5x10 “mg-(kged) *'; pHCH 2x10~*  HCHs 2 7
mg*( kged) ~'; y-HCH 3 x 10 " mg+(kged) . 521 % 106 "
p p’DDT  5x10 *mg-(kged) " 7.4 07, 139 %
41 2 .
2 220 P
2.1 DDTs
HCHs DDTs 109
HCHs 141.9 ~211.9 197 "
ngem ™ 172.4 ngem; DDTs 52 0%
324.0 ~909.5 ngem " 480.0 2
ng*m "’ 305
471 HCHs  DDTs
2 /ngem 3
Table 2 Content of pollutants in the atmosphere of other regions/ng*m ~>
HCHs DDTs
172. 4 480
9.9 18.3
0. 565 1.02
6.7 14.2 17
0.019 £0. 032 0.168 £0. 11 18
0.093 £0. 073 0.318 = 0.279 19
1.33 — 20
0.071 — 21
0.24 £0. 089 — 22
0.045 £0.016 0.031 £0. 025 23
0. 149 +£0. 062 0.237 £0. 106 23
0. 055 £0.037 0.35+0.24 24
2.1.1 HCHs DDTs DDTs DDTs
(15, 30. 60+ HCHs
90. 130, 185 cm) 15 cm HCHs 201. 1
HCHs  DDTs . HCHs ng*m ™’ ; 30 c¢m HCHs 211.9
DDTs 2 ng'mf‘z; 185 cm HCHs 141.9
DDTs nge*m _3,
15 cm DDTs 909. 5 HCHs DDTs HCHs
ngem "’ 30 cm DDTs 516.7 HCHs
ngem ’; 185 cm DDTs 324.0 DDTs HCHs
ngem . HCHs
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2 HCHs DDTs
Fig. 2 HCHs and DDTs concentrations in the air of excavation area
2.1.2 HCHs DDTs
2.1.3 HCHs
o-HCH., g-  DDTs
HCH. y-HCH. 6-HCH 4 >, HCHs
p p”-DDE. p p"-DDD. o p"-DDT. p p~-DDT 4 HCHs DDTs.
2 DDTs (3. HCHs  DDTs
HCHs DDTs 3.
(ngem™) (cm) HCHs 3 HCHs 5.78 ~16.3
(P<0.05 n=33) ngem 8.63 ngem~’; 3.17 ~8.05

0.67. «-HCH  y-HCH ngem > 6.09 ngem ’; 5.42 ~55.2

(P<0.05 n=33) 0.81 ngem 16.7 ngem; 5.65 ~ 133
0.72 B-HCH S-HCH ngem > 28.6 ng*m > HCHs

. DDTs

(P<0.05 n=33) 0.41. p p- (28.6

DDE. p p"DDD. o p-DDT p p”-DDT ng*m ) . HCHs
p p'-DDE
0.03 3 HCHs : HCHs
0.24 ~0.29 HCHs  DDTs HCHs
3 HCHs DDTs (n=33)

Fig. 3 Correlation between HCHs and DDTs concentrations in residential air and the height
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! HCHs
HCHs DDTs 2.9
DDTs 6.23 mes ' 27.0 mes ™!
~26.4 ng*m™’ 15.1 ngem’; DDTs DDTs
6.86 ~46.3 ngem "’ 32.4 ngem’; HCHs  DDTs
54.5 ~388 ngem 200 ng*m7;
4.48 ~2800 ngem 457 ngem ™’
HCHs
DDTs HCHs DDTs
3 HCHs DDTs /ngem 3
Table 3 Range and average of HCHs and DDTs concentrations in residential area during excavation/ngem ~*
( )
oHCH 1.92 ~8.87(4.01) 1.48 ~4.51(2.92) 2.64 ~42.2(11.9) 2.41 ~48.7(10.5)
B-HCH 1.01 ~3.65(1.82) 0.50 ~2.03(1.52) 0.25 ~4.74(1.93) 1.72 ~17.3(6.25)
yHCH 0.55 ~1.96( 1.05) 0.48 ~1.54(1.10) 0.50 ~5.90( 1.73) 0.39 ~37.2(5.99)
S-HCH 0.30 ~2.83 (1.75) 0.39 ~0.85(0.55) 0.18 ~2.35(1.08) 1.12 ~30.2(5.91)
p pDDE 2.11 ~23.7(7.92) 4.17 ~25.2(17.5) 6.02 ~70.4(24.3) 1.77 ~2250( 317)
p p"DDD 0.49 ~2.17( 1.46) 0.53 ~10.3(3.41) 0.38 ~12.6(2.33) 0.30 ~644( 80.6)
o p’DDT 1.63 ~4.21(3.32) 1.53 ~11.9(7.86) 2.5~36.1(8.34) 1.64 ~317(46.4)
p pDDT 0.57 ~3.30(2.41) 0.63 ~5.06( 3. 65) 0.43 ~10.7( 2. 68) 0.19 ~77.1(12.9)
>, HCHs 5.78 ~16.3(8.63) 3.17 ~8.05(6.09) 5.42~55.2(16.7) 5.65 ~133(28.6)
S, DDTs 6.23 ~26.4(15.1) 6.86 ~46.3(32.4) 54.5 ~388(200) 4.48 ~2800( 457)
2.2 HCHs DDTs
2.2.1 HCHs
HCHs  DDTs (1.0x107%) *
0.26 x107° ~0.81 x10~°
0.18 x107° ~0.83 x10~° ;
HCHs DDTs 54.35%
4 1.00 x107° ~2.65 x
4 HCHs DDTs D x10-°
Table 4 Carcinogenic risk of HCHs and DDTs in different seasons x 10 ~°
HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs  DDTs
2 0.45 0.05 0.58 0.04 1.55 0.10 1.10 0.10 0.39 0.09 0.51 0.08 1.40 0.20 0.95 0.2 0.45 0.0l 0.55 0.01 0.38 0.004 1.10  0.02
3 0.76 0.04 1.00 0.03 2.65 0.10 1.85 0.10 0.33 0.08 0.45 0.06 1.20 0.20 0.8 0.15 0.48 0.01 0.60 0.01 0.40 0.01 1.15 0.05
4 0.26 0.03 0.35 0.03 0.95 0.05 0.65 0.05 0.29 0.06 0.39 0.05 1.05 0.15 0.7 0.150.19 0.00 0.28 0.00 0.19 0.00 0.45 0.0l
5 0.35 0.04 0.48 0.04 1.25 0.10 0.85 0.10 0.18 0.06 0.26 0.06 0.70 0.15 0.45 0.15 0.66 0.01 1.08 0.01 0.73 0.0l 1.60 0.05
7 0.44 0.04 0.61 0.04 1.65 0.10 1.05 0.10 0.31 0.09 0.46 0.09 1.25 0.25 0.75 0.2 0.83 0.04 1.56 0.04 1.050.03 2.00 0.10
8 0.40 0.04 0.49 0.03 1.30 0.10 1.00 0.10 0.29 0.09 0.44 0.09 1.20 0.20 0.7 0.2 0.41 0.01 0.53 0.01 0.35 0.0l 1.00 0.05
10 0.29 0.03 0.44 0.03 1.15 0.05 0.70 0.05 0.35 0.10 0.48 0.10 1.30 0.25 0.85 0.25 0.31 0.01 0.45 0.01 0.30 0.01 0.75 0.02
12 0.29 0.04 0.38 0.04 1.00 0.10 0.70 0.10 0.23 0.06 0.34 0.06 0.90 0.15 0.55 0.15 0.55 0.01 0.81 0.01 0.550.01 1.35 0.05
14 0.43 0.04 0.50 0.04 1.35 0.10 1.05 0.10 0.21 0.05 0.31 0.05 0.85 0.15 0.5 0.15 1.65 0.01 1.86 0.01 1.25 0.0l 4.00 0.05
15 0.26 0.04 0.35 0.04 0.95 0.10 0.65 0.10 0.25 0.08 0.36 0.08 0.95 0.20 0.6 0.2 0.39 0.01 0.60 0.01 0.40 0.0l 0.95 0.05
17 0.25 0.03 0.34 0.03 0.90 0.10 0.60 0.10 0.26 0.06 0.38 0.06 1.00 0.15 0.65 0.15 0.33 0.01 0.50 0.01 0.34 0.01 0.80 0.02
20 0.28 0.03 0.38 0.03 1.00 0.05 0.70 0.05 0.28 0.06 0.39 0.06 1.05 0.15 0.65 0.15n. d. n. d. n. d. n. d. n. d. n. d. n. d. n. d.

)n. d.
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10°° 34.3%
4.0%x10°°

0.25 x107*®
(1.0x107°%) .
EPA

26

5

Table 5 Relationship between carcinogenic risk and the height

1.0x107°°% ~

DDTs

~0.25x107°

4

-0.0032 x+0.503 8 R*=0.0793

y= n
y=-0.0045 x +0. 684 4 R? =0.101 9E n
y=-0.0125x+1.8469 R*=0.1049(n
y=-0.0073 x+1.2218 R?=0.0722(n
2.2.2
HCHs
4) .
2.3
.14
HCHs
HCHs

HCHs

2.3

HCHs

DDTs

HCHs

26

x107° ~4.52 x 1072

1.0x10°°
HCHs DDTs
4.25x10°° 69. 30%
(1.0x107°%) .

Fig. 4 Relationship between carcinogenic risk in residential air and the height

0.1

0.18 x107° ~

. DDTs
HCHs

HI <0. 1
HI >0. 1

26

HCHs
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36

~0.53

DDTs
0.12x107° ~2.14 x10~*
: 1.74 x10 2
HCHs
6 HCHs

DDTs

DDTs

(H

2.99 x 1072 ~0.54
57.64%

1<0.1).
D %1073

Table 6 Noncarcinogenic risk of HCHs and DDTs in different seasons x 10 -3

Contamination levels and their

the Total

in Hyderabad City Pakistan:

potential for air-soil exchange J Science of

HCHsDDTsHCHsDDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs
2 4.641.164.58 1.22 11.60 274.92 12.22 283.43 4.35 1.74 2.75 1.53 10.44 400.20 11.00 411.70 4.64 0.29 4.58 0.12 11.60 33.64 12.22 34.21
3 8.701.16 8.55 1.22 22.04 273.76 21.99 280.98 4.06 1.45 2.75 1.53 10.44 364.24 9.77 375.05 4.93 0.29 4.89 0.31 12.76 87.00 12.22 89.18
42.900.873.050.92 6.96 227.36 7.33 234.56 3.48 1.45 2.44 1.22 9.28 330.60 8.55 340.85 2.61 0.00 2.75 0.00 6.96 20.88 7.33 20.77
5 4.06 1.453.97 1.22 10.44 339.88 11.00 349.40 2.61 1.16 1.83 0.92 6.96 252.88 6.11 260.22 11.60 0.29 11.30 0.31 29.00 96.28 29.32 98.96
7 5.511.16 5.50 1.22 13.92 310.88 14. 66 320.08 4.35 2.03 3.05 2.14 11.60 506.92 11.00 522.88 18.27 0.87 18.02 0.92 45.24 207. 64 46.42 213.79
8 4.061.16 3.97 1.22 10.44 266.80 9.77 274.88 4.06 2.03 2.75 1.83 10.44 473.28 11.00 487.45 4.35 0.58 4.28 0.61 11.60 113.68 11.00 116. 06
10 4.35 0.87 4.28 0.92 10.44 228.52 11.00 234.56 4.35 2.03 2.75 2.14 10.44 517.36 11.00 533.87 4.35 0.29 4.28 0.31 10.44 58.00 11.00 59.86
123.191.16 3.05 1.22 8.12 269.12 8.55 277.32 3.19 1.45 2.14 1.53 8.12 358.44 8.55 370.17 8.12 0.58 7.94 0.61 19.72 114.84 20.77 117.28
14 4.06 1.16 3.97 1.22 10.44 284.20 9.77 291.98 2.90 1.16 1.83 1.22 6.96 298.12 7.33 306.64 14.21 0.29 14.05 0. 31 35.96 103.24 36.65 106.29
153.191.163.05 1.22 8.12 315.52 8.55 324.97 3.48 1.45 2.14 1.53 8.12 375.84 8.55 387.27 6.09 0.29 5.80 0.31 15.08 75.40 15.88 78.19
172.90 1.16 2.75 1.22 6.96 274.92 7.33 282.21 3.48 1.16 2.14 1.22 8.12 319.00 8.55 328.63 5.22 0.29 4.89 0.31 12.76 53.36 13.44 54.98
203.190.873.360.92 8.12 214.60 8.55 221.12 3.48 1.16 2.44 1.22 9.28 291.16 8.55 300.53 n. d. 0.00 n. d. 0.00 n. d. 17.40 n. d. 18.33
I)n.d.
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