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Risk Analysis of Naphthalene Pollution in Soils of Tianjin
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Abstract : Three approaches were applied and evaluated for probabilistic risk assessment of naphthalene in soils of Tianjin, China,
based on the observed naphthalene concentration of 188 top soil samples from the area and LCs, of naphthalene to ten typical soil fauna
species from the literature . It was found that the overlapping area of the two probability density functions of concentration and LCs,
was 6.4 % , the joint probability curve bend towards and very close to the bottom and left axis , and the calculated probability that ex-
posure concentration exceeds LCs, of various species was as low as 1.67 % , all indicating a very much acceptable risk of naphthalene to
the soil fauna ecosystem and only some of very sensitive species or individual animals are threaten by localized extre mely high concen-
tration. The three approaches revealed similar results from different vie wpoints .

Key words :ecological risk ; probability ; risk assess ment ; soil ; naphthalene

[1r]

(275 £276) pg/kg''.
[2] [8]'

[3]
s .
[12]

[4] , (121

[5.6]

[7.8]

188

[9,10]

:2003-04-28 ; :2003-07-07
(40031010 ,40024101)
(1984~),



116 25

1/60km” .
( Dionex ASE-300) 2 ,  Matlab 2
, 111 - .
140 C, 1.03 x 107 Pa, 5min, ,
S min.
(PAH;¢) GC MS( 6890GC/ 5973 MSD)
2.1
[13]
1 C )
) 7 ~8d ( ).
LCs, 1.
: 0.275 g/ g,
> ) 0.176 ng/g. ( Kol mogorov-
) Smirnov)
1 2 B
Table 1 Toxicity data of soil fauna [11] 2
[14] /d LCSO/ug'g'l
( Acari) 8 16 ,
( Arthropleona) 8 14 1 011113 - (Ige +0.71999)
( Arthropoda) 8 11 f1 (cmp) = 7C T e 0.311352
( Colle mbola) 8 15 P B
( Eisenia feida) 2 4670 0 489215 - (IgLG,)- 1 .483671)
(spider) 8 12 f(LGCs) = LCylnl 0° 1329996
( lactuca) 7 100
( Mesostig mata) 8 13 Cnap ( l,lg/ g) , LC50
( Oribatida) 8 15
( Prostig mata) 8 17 2.9
0.045
3.0r
0.030 |
"5. 2.0 2
Q
1.0 = 0.015
0.0 1 0.000
0.5 1.0 1.5 0 5 10
REHER/ueg?! B 2K/ ngg!t
1 ) )
Fig.1  Distribution of concentration in top soil of Tianjin(left) and LCs, to soil fauna ( right) of naphthalene
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Fig .2 Overlap (shadow) of probability density

functions of exposure concentration and LCs,
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Fig .3 Joint probability curve of toxicity of naphthalene (0 064)
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