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Ecology Toxicity Diagnostic Research on an Abandoned Pesticide Factory Contaminated Site of Shallow

Groundwater
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Abstract Daphnia magna, Scenedesnus obliquus, Vibrio fischeri were chosen as experiment materials for acute biotoxicity tests for the con—
taminated shallow groundwater of a former pesticide factory site. The samples were analyzed qualitatively and quantitatively. The results
showed that the 24 h—ECs, for the Daphnia magna of groundwater sample CPO1, CP02, CP03, CP04 was 0.29%, 5.12%, 0.83%, and 1.99%.
The 96 h—ECs, for the Scenedesnus obliquus was 50.44%, 11.03%, 12.21% and 41.66%. The Vibrio fischeri test results showed that the
light—emitting loss of CPO1, CP02, CP03, CP04 was 95%, 88%, 75%, and 66%. Chemical testing results found benzenes, olefins and alkane
in the contaminated groundwater. The bio—toxicity test results exhibited a good correlation with the chemical test results. The toxicity effects
of three kinds of experimental materials are consistent. This research method is simple, rapid, and can be used for water toxicity screening and
rapid diagnosis of toxic pollutants at contaminated sites. Preliminary data can be obtained for estimating the joint toxicity, which will benefit
hazard identification and risk assessment.
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Figure 1 Dosage—response relationship of samples on Daphnia magna's immobilization
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Figure 2 Dosage—response relationship of samples on Scenedesmus obliquus
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Table 2 Results in experiment of Daphnia magna Scenedesnus
65% 24 h . . .
obliquus Vibrio fischeri
96 h
CPO1 CP02 CP0O3 CP04
ECs .
ECs 8h 0.52% 6.23% 1.39% 3.58%
16 h 037% 535% 1.04% 2.32%
5min 10 min o 24h 029% 5.12% 083% 199%
ECs 24h  2095% 59.18% 23.64% 59.60%
3 48 h 14.90% 53.63% 14.99% 49.68%
3.1 . 72 h 13.55% 52.26% 13.82% 46.52%
96 h 11.04% 50.44% 12.21% 41.66%
5 min 95% 66% 88% 75%
A 10 min ~ 100% 71% 93% 82%
2, 3
1 pe L
Table 1 The content of the pollutions pg-L™"
CPO1 CP02 CPO3 CP04
0h 24 h 96 h 0h 24 h 96 h 0h 24 h 96 h 0h 24 h 96 h
106.5 78.5 48.1 ND ND ND 198.8 143.3 90.4 145.7 102.9 65.9
486.7 356.7 218.9 ND ND ND 118.3 83.9 52.1 100.9 72.6 46.1
5.2 ND ND ND ND ND 17.5 13.1 6.7 443 31.5 18.4
141.2 103.2 64.4 ND ND ND 457.6 313.7 213.8 776.5 568.1 350.8
ND ND ND ND ND ND 9.2 6.3 ND 50.6 37.2 21.1
7.4 5.3 ND ND ND ND 18.2 12.8 7.5 53.9 38.7 22.6
12 4- ND ND ND ND ND ND ND ND ND 15.2 11.3 6.7
8.8 ND ND 26.1 19.4 10.4 14.6 10.2 ND 41 29.4 17.7
50.5 37.9 21.7 ND ND ND 43.2 30.4 19.1 458.1 328.6 201.5
11- 22.5 154 9.8 ND ND ND ND ND ND ND ND ND
12- 2659.7 19085 12035 203.7 148.5 89.8 127.5 91.6 57.3 301 219.3 137.6
12- 23.1 16.7 7.8 ND ND ND ND ND ND ND ND ND
112- 24.4 17.8 ND ND ND ND ND ND ND ND ND ND
-1 2- 20.3 13.9 7.8 ND ND ND ND ND ND ND ND ND
40.8 27.6 18.2 ND ND ND ND ND ND ND ND ND
9.5 7.1 ND ND ND ND ND ND ND ND ND ND

ND
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o CP03.CP0O4 CP02
GC-MS
VOC SVOC 4
EPA542.2  8260B 78] CPO1 24 h-ECs,  0.29%
3.143 96 h-ECs,  11.04%
n=7 3. 95% CPO2 24 h-ECsy  5.12%
96 h-ECs,  50.44%
66% CPO3 24 h-ECs
3 “ ” 0.83% 96 h-EC5,  12.21%
=l 88% CP04 24 h-
ECsy  1.99% 96 h-ECs,  41.66%
( ) 75%. 4
GB 3838—2002
N 0.7.0.3 CP0O1.CP03.CP04.CPO2
mg-L7 0.5mg- 17, o
3 CPO1 N N N
N 12— CP02 3
1 2- CPO3 N
N N 12— CP04 N
N N N d2- o 3
CPO1
3 mg-L"
Table 3 Major pollutants detected in water samples mg- L™
CPO1 CP02 CPO3 CP04 fmg- L
0.418 ND* 0.448 0.245 4.47x10°
1.950 ND 0.258 0.170 6.17x103
0.023 ND 0.037 0.074 5.15x107
0.566 ND 1.017 1.299 7.26x107
0.010 ND 0.018 0.084 5.09x107
0.031 ND 0.041 0.088 4.36x10°
12 4- ND ND ND 0.025 3.84x107
0.036 0.033 0.034 0.068 8.19x107
0.204 ND 0.098 0.767 3.57x107
11- 0.087 ND ND ND 4.52x107
12- 10.688 0.274 0.274 0.510 7.43x107
12- 0.090 ND ND ND 6.35x107
112- 0.096 ND ND ND 11.88x107
-1 2- 0.078 ND ND ND 4.02x10°
0.170 ND ND ND 5.39x107
0.038 ND ND ND 5.60x107
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