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Abstract: Probabilistic approaches such as Monte Carlo Sampling ( MCS) and Latin Hypercube Sampling ( LHS) and non-
probabilistic approaches such as interval analysis fuzzy set theory and variance propagation were used to characterize uncertainties

associated with risk assessment of 2 PAH; in surface water of Taihu Lake. The results from MCS and LHS were represented by

probability distributions of hazard quotients of 2 PAHg in surface waters of Taihu Lake. The probabilistic distribution of hazard
quotient were obtained from the results of MCS and LHS based on probabilistic theory which indicated that the confidence intervals of
hazard quotient at 90% confidence level were in the range of 0. 000 18-0. 89 and 0. 000 17-0. 92 with the mean of 0. 37 and 0. 35
respectively. In addition the probabilities that the hazard quotients from MCS and LHS exceed the threshold of 1 were 9.71% and
9.68% respectively. The sensitivity analysis suggested the toxicity data contributed the most to the resulting distribution of quotients.
The hazard quotient of 2 PAHj; to aquatic organisms ranged from 0. 000 17 to 0. 99 using interval analysis. The confidence interval was
(0.0015 0.0163) at the 90% confidence level calculated using fuzzy set theory and the confidence interval was (0. 000 16 0. 88)
at the 90% confidence level based on the variance propagation. These results indicated that the ecological risk ofE PAH; to aquatic
organisms were low. Each method has its own set of advantages and limitations which was based on different theory; therefore the
appropriate method should be selected on a case-by—case to quantify the effects of uncertainties on the ecological risk assessment.
Approach based on the probabilistic theory was selected as the most appropriate method to assess the risk of 2 PAH; in surface water
of Taihu Lake which provided an important scientific foundation of risk management and control for organic pollutants in water.
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Table 1 ~ Comparisons of different uncertainties analysis approaches
MCS
LHS
B aP 96h LC, ECy;
B aP . PAHs 48 h
EPA  LC, EC,. / ( ACR =
ECOTOX ( http: //www. epa. gov/ecotox/) 100) * % (
NOEC) .
( Selenastrum capricornutum) ( Daphnia
magna) . ( Eurytemora affinis) .
( Clarias gariepimus) . ( Danil rerio) .
( Chironomus riparius) . ( Aedes aegypti)
N 2. Shapiro-Wilk
. (P >0.05)
4~74d ; 1.
2 >, PAH,
Table 2 Statistics of In-transformed exposure concentrations and toxicity data of PAHs
/ng*L~!
n
(P =0.06) 33 3.61 5.00 4.08 0.27
(P=0.58) 11 5.01 12. 66 8.44 2.59
F@RN (a) PAHs & Tk AF Al 45AE 3.0+ (b) Ak 43 A FAIE
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1 PAHs PAHs
Fig. 1 Distributions of In+ransformed exposure concentrations and toxicity data of PAHs
2.2 2 PAH;
2.2.1 3. 3 PAHs
MCS  LHS 2, PAH; 0.37 4.01 90%
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3 MCS LHS PAHs
Table 3 Statistics of hazard quotients of PAHs in surface waters of Taihu Lake based on MCS and LHS
90% 1
MCS 0.37 0. 05 4.01 (0.00018 0.89) 9.71%
LHS 0.35 0. 04 3. 81 (0.00017 0.92) 9. 68%
0.000 18 0.89
1 9.71% ; PAHs 2 PAH,
0.35 3.81 90%
0.000 18 ~0.92. 2.2.2
1 9.68% . MCS  LHS
90%
1
PAHs . 2 PAH,
- - ( ) c EEC =
2. (36.99 149.09) ng/L TOX = (150 315900)
2( a) ng/L (2) :HQ =(0.000 17
0.99) . 0.99
0. 134; 2(b) 1
0. 996.
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Fig. 2 Effects of exposure concentrations and toxicity data on the hazard quotients
2.2.3 (6) ~(9) ( )
>, PAH; a 1.0.9.0.8.0.7.
E=(36.99 59.15 149.09) 0.6 0 PAHs
ng/L T = (150 4628.56 315900) ng/L. 4. 4 a
4 >, PAH (HQ)
Table 4 Tnterval values of HQ for PAHs in surface waters from Taihu Lake under different confidence levels
a=1 «=0.9 a=0.8 «=0.7 a=0.6 =0

HQ 0.0127  (0.0015 0.0163)  (0.0008 0.0206)  (0.0005 0.0262)  (0.0004 0.0335)  (0.0001 0.9939)
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Table 5 Statistics of exposure concentrations toxicity data and hazard quotients in variance propagation
n " 90%
4.08 — 0.073 — —
8.44 — 6.71 — —
-4.36 0.012 6.78 2. 60 0.000 16 ~0. 88
1) ng/L
2.3
>, PAH, 6. 6 . 90%
MCS LHS
0.37 0.35 90%
(0.000 18 0.89) (0.00017 0.92)
1 9.71% 9.68%;,
(0.000 16 0. 88) 90%
(0.0015 0.0163) PAHs
6
Table 6 Results of ecological risk predicted by different approaches
( ) 90% 1%
MCS 0.37 — (0.000 18 0.89) 9.71
LHS 0.35 — (0.00017 0.92) 9. 68
— (0.00017 0.99) — —
— — (0.0015 0.0163) —
0.012" — (0.00016 0.88) —
1)
(2) MCS LHS
3 0.37  0.35 90%
(1) . . (0.00018 0.89) (0.00017 0.92)
0 [/
EPAHg 1 9.71%  9.68%;
(0.00016 0. 88)
3 PAH, 0.000 17 ~

1 PAHs

0.99

90%
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