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Method of Ecological Risk Assessment for Risk Pollutants Under Short-term and

High Dose Exposure in Water Pollution Accident
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Abstract: In recent years water pollution accidents resulting in acute aquatic ecological risk and security issues become a research
focus. However in our country the surface water quality standards and drinking water health standards were used to determine the
safety of waters or not in pollution incidents due to lacking safety effect threshold or risk value for protection of aquatic life. In foreign
countries although predicted no effect concentration ( PNEC) or risk value ( R) of pollutants were provided for protection of aquatic
organisms the PNECs or risk values were derived based on long-term exposure toxicity data NOECs ( no observed effect
concentrations) and lack of short-term exposure risk or threshold values. For the short-term and high dose exposure in pollution
incident ecological risk assessment methods were discussed according to the procedures of the conventional ecological risk assessment
and the water quality criteria establishment of the U.S. EPA for the protection of aquatic organisms in shortHterm exposure and had a
case study. At the same time we provide some suggestions for the establishment of ecological risk assessment system in water pollution
incidents.
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Table 1  Statistical results of 24 48 and 96 h LCy, toxicity data for
HCS nitrobenzene on different aquatic organisms /pgeL ™'
2 24 h-.Cy, 7 24 000 163 000 93 343 58 666
48 h-.Cy, 8 40 668 156 000 88 571 50 060
(1) 0-0 P-P 96 h-.Cs, 7 6 680 111183 71 838 46 888
Logistic
Log-normal
LogHogistic . Log-normal
Logistic 5 10
HCS
Log-normal
PNEC 2
’s o 24.48 96 h Logistic
’ LogHogistic
5%
HCS‘l('lll\" ( 3)
Log—normal N
) 24 h-PNEC, . 48 h-PNEC_. 96 h-PNEC, ..
8958, 8226 5141 pgeL™'.
HC5 26 27 PNEC
PNEC
HC5
2
Table 2 Toxicity data distribution models of nitrobenzene
in different exposure time
HC5 Crystalball HCs  PNEC,.
( ) /gl pgel”!
HC5 24 h-.C5y Logistic Loction: 11.20 scale:0.46 17 917 8958
48 h-L.C5y Logistic Loction: 11.15 scale: 0. 48 16 452 8226
15 96 h-LC5, Logistic Loction: 10. 84 scale: 0. 58 10 282 5141
15
10 15 2.2
SSD 24,48 96 h
LC,, 1
, 24 hd.C, - 48 hd.C,, 96 h4.C,,
82. 86 112 15
2.1 Crystralball
24, 48 96 SSD
h L.C,, HCS
24 48 3 (3)
9 h 1C 1 24 h-PNEC, . 48 h-PNEC,.. 96 h-PNEC,. .
>5 <10 33.9.23.4  19.6 pgeL .
PNEC 2.3
(2) 24.48 96h PNEC EPA
240, 109  66.8 pgeL "
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Fig. 1  Acute toxicity data of pentachlorophenol
3
Table 3 Distribution model of acute toxicity data for PCP under different exposure time
HCS / pgeL™! PNEC,,,,/ pgL™"
24 h-1.Cy, Lognormal mean: 6. 47 Std. Dev.: 1. 61 67.8 33.9
48 h-LCs, Max Extreme Likeliest: 5. 53 scale: 1. 53 46.9 23.4
96 h-LCy, Lognormal mean:5.97 Std. Dev. : 1. 66 39.3 19.6
17 gL + ) . EPA
690 gL '( ) * 4. CMC 20 pg°L™'( 4)
17 pgel”! 96 h-PNEC,..  19.6 pg*L"'
EPA “« ” 7
4 :
1 h “ PNEC”
3 a
4 Y /ugeL™!
Table 4 Some benchmarks and standards of nitrobenzene and pentachlorophenol /pg*L ™'
cMC cce +
— — 17 690 17
20 13 0.28 — 9
1) —
3
(1) ’
LCs,
29 30 (2)
PNEC PNEC
( . ) HCS

3 PNEC. LCs,
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