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Pollution Characteristics of Methyl Tert-Butyl Ether in Groundwater of Gas Stations
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Abstract In order to investigate the pollution characteristics of methyl tert-butyl ether (MTBE) in groundwater of gas station, one
year system monitoring of MTBE in groundwater around 71 gas stations in 14 administrative regions of Shanghai was conducted. The
monitoring results showed that MTBE was generally detected in the groundwater of gas stations in most districts of Shanghai. The
detection mass concentration range of MTBE was ND~ 11 919 pg/L (ND indicated not detected) and the MTBE concentration showed
significant difference among various points. The total detection and the over-standard rate of MTBE was 83.1% and 33.8%,
respectively. From the first quarter to the fourth quarter, the detection rate and the over-standard rate of MTBE showed an increasing
trend, indicating that the pollution level of MTBE in groundwater was gradually increasing. At the same time, MTBE concentration in
groundwater was highly positively correlated with petroleum hydrocarbon concentration, indicating that MTBE pollution may be caused
by oil leak during storage and use process. The health risk assessment results of 24 MTBE exceeding standard points showed that, from
the first quarter to the fourth quarter, the concentration of MTBE had exceeded the health risk threshold for 11 times, probably
threatening to human health. The MTBE concentration got close to the critical value for two times, being a warning sign. The risk of
MTBE to human health was gradually increasing over time. Also, a risk assessment was conducted on the MTBE concentration in
groundwater, and the MTBE risk control value was determined to be 1.9 wg/L.
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Tab. 1  Distribution of Groundwater Sampling Points

in Gas Stations
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Fig. 1 Distribution of Groundwater Sampling Points
in Gas Stations
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Fig.2 MTBE Concentrations of 24 Exceeding Standard Samples
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Tab.3 MTBE Pollution in Underground Water around

Gas Stations in Some Cities in China
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Tab.4 MTBE Health Risks of 24 Exceeding Standard Samples from Q1 to Q4 of the Year

LIRS %2 FE B3 RE W4T
UL
P MTBL:I/ MTBIZ R MTB]Z R MTB}L:I/ R Ho
(pg-L7) (pg-L7) (pg-L7) (ng-L7)

BS1 ND / / ND / / 39.6 5.4x1077 0.43 37.7  5.1x1077  0.41
BS3 ND / / 5.4 7x1078 0. 06 7.9 1.1x1077 0. 09 76.1  1.03x107° 0.83
BS4 ND / / 5.8 8x107* 0.06 3.9 5x107% 0.04 28.0  3.8x1077  0.30
BS6 1.1 1x107% 0.0l 13.3 1.8x1077  0.14 5.3 7x107% 0. 06 24.3  3.3x1077  0.26
BS7 6.9 9x10™*  0.07 0.8 1x107 0.01 ND / / 36.6 5107 0.40
FX3 17.0  2.3x107  0.18 81.8 1.11x10°  0.89 51.8 7x1077 0.56 41.6  5.6x107  0.45
HK1 ND / / 3566.0 4.838x107° 38.70  703.0 9.54x107° 7.63  728.0 9.88x107% 7.90
HK3 ND / / 32.0 4.3x1077  0.35 1.6 2x1078 0.02 20.0  2.7x1077  0.22
D2 ND / / 1.6 2x107* 0.02 28.8 3.9x1077 0.31 15.0 2x1077 0.16
JD3 ND / / ND / / 11919.0 1.6169x10™* 129.35 7326.0 9.938x107° 79.51
JD6 54.5  7.4x107  0.59 ND / / 4.5 6x107° 0.05 1.8  1.6x107 0.13
Js1 17.8  2.4x107  0.19 ND / / 51.4 7x1077 0.56 45.0  6.1x1077  0.49
PD4 ND / / 1.4 2x107* 0.02 68. 1 9.2x1077 0.74 ND / /
PD7  30.6 4.2x107 0.33 ND / / 3.2 4x1078 0.03 242 3.3x107  0.26
PDI2  240.0 3.26x107° 2.60  341.0  4.63x10° 3.70  215.0 2.92x107° 2.33 94.9  1.29x10° 1.03
PDI5 1.9 31078 0.02 9.2 1.2x107  0.10 38. 4 5.2x1077 0.42 ND / /
PD25 ND / / 18.3 2.5x107  0.20 36.9 5%1077 0.40 23.8  3.2x1077  0.26
PT1 5.9 8x10°  0.06 30.9 4.2x107  0.34 ND / / 6.0 8x107*  0.07
PT2 1.5 2x107%  0.02 162.0  2.2x107° 1.76 2.8 4x107% 0.03 93.9  1.27x107% 1.02
PT3 1.3 2x107% 0.0l 2.9 4x107% 0.03 2.6 4x107% 0.03 53.1  7.2x1077  0.58
YP1 ND / / 61.0 8.3x1077 0. 66 33.0 4.5x1077 0.36 35.8  4.9x1077  0.39
YP4 6.8 9x10®  0.07 ND / / 1.3 2x107% 0.01 21.5  2.9x1077  0.23
CN2 ND / / ND / / 33.8 4.6x1077 0.37 0.8 1x10%  0.01
CN3 1.4 2x107%  0.02 38.5 5.2x1077  0.42 58. 1 7.9x1077 0.63 34.1 4.6x1077  0.37
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Tab.5 Carcinogenic Risk Control Value of MTBE
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A 2.3
1.27x107 23
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