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Contamination and Ecological Risk Assessment of Polycyclic Aromatic

Hydrocarbons in Water and in Karst Underground River Catchment

LAN Jia-cheng'?, SUN Yu-chuan'’, TIAN Ping*, LU Bing-qing’, SHI Yang', XU Xin', LIANG Zuo-bing',
YANG Ping-heng' "

(1. Key Laboratory of Eco-environments in Three Gorges Reservoir, Ministry of Education, School of Geographical Science, Southwest
University, Chongqing 400715, China; 2. Field Scientific Observation & Research Base of Karst Eco-environments at Nanchuan in
Chongqing, Ministry of Land and Resources of China, Chongging 408435, China; 3. Key Laboratory of Karst Dynamics Laboratory,
Ministry of Land and Resources & Guangxi; Institute of Karst Geology, Chinese Academy of Geological Sciences, Guilin 541004,
China; 4. Geological and Environmental Monitor Station of Sichuan Province ,Chengdu 610081, China; 5. Nanjiang Hydrogeological &
Engineering Geology Brigade, Chongqing Bureau of Geology and Minerals Exploration, Chongging 401121, China)

Abstract: Water samples in Laolongdong underground river catchment were collected to determine the concentration, compositional
profiles, and evaluate ecological risk of 16 priority polycyclic aromatic hydrocarbons (PAHs). PAHs were measured by GC/MS. The
total concentrations of 16 PAH ranged from 81.5-8 019 ng-L~" in underground river, 288.7-15200 ng-L ™" in karst springs, and
128.4-2 442 ng+L.™" in surface water. Affected by waste water from Huangjueya town, concentrations of PAHs in underground river
were higher than those in surface water and waste water from sinkhole. The PAHs profiles were dominated by 3 ring PAHs. There were
differences of monthly variations of PAHs contents in the water,due to waste water,season and different characteristics of PAH. Surface
water and waste water from sinkhole played an important role on contamination in the river. The levels of ecological risk were generally
moderately polluted and heavily polluted according to all detected PAH compounds in the water.

Key words : polycyclic aromatic hydrocarbons; karst underground river; characteristics of variation; ecological risk assessment
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Fig. 1 Location map of study area and sampling sites
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Fig. 2 Monthly variations of PAHs contents in the water of Laolongdong catchment
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Fig. 4 Relationship of PAHs contents between

underground river and other waters
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®3 EZRIREFEKE PAHs ) RQ xc,) T RQ ypcy
Table 3 Mean values of RQ yc,, and RQ ypc,, of PAHs in water of Laolongdong catchment
Al AR BE TR AR MK

Nap 12 1200 151.2 12.6 0.13 160.7 13.39  0.13 375.9  31.33 3.48 255.5  21.29 0.21
Acy 0. 70 230.2 328.8 3.29 190.5 272.2  2.72  237.9 339.9 37.78 160.1 228.7 2.29
Ace 0. 70  68.40 97.71 0.98 26.69 38.13 0.38 153.8 219.7 24.41 47.57 67.96 0. 68
Flu 0. 70 257.2  367.5 3.67  96.97 138.5 1.39 474.7 678.2 75.36 160.8  229.7 2.30
Phe 3 300 440.3  146.8 1.47 121.9  40.65 0.41 916.8 305.6 33.96 174.2  58.08 0.58
Ant 0.7 70 28.74 41.05 0.41 138.6 198 1.98 55.32 79.03 8.78 10.66  15.24  0.15
Fla 3 300 164.7 54.90 0.55 13.29  4.43 0.04 267.7 89.24 9.92 57.07 19.02 0.19
Pyr 0.7 70 97.01 138.6 1.39 6.84 9.77 0.10 153.6  219.5 24.39 32.79 46.84  0.47
BaA 0.1 10 NDV ND ND ND ND ND ND ND ND ND ND ND
Chry 3.4 340 0. 64 0.19 0. 00 0. 08 0.02 0. 00 0.23 0.07 0.01 0.35 0.10 0.00
BbF 0.1 10 ND ND ND ND ND ND ND ND ND ND ND ND
BkF 0.4 40 ND ND ND ND ND ND ND ND ND 0.36 0.89 0.01
BaP 0.5 50 ND ND ND 0.23 0.45 0.00 ND ND ND ND ND ND
InP 0.4 40 ND ND ND ND ND ND ND ND ND ND ND ND
DaA 0.5 50 0.27 0.54 0.01 ND ND ND ND ND ND ND ND ND
BgP 0.3 30 ND ND ND ND ND ND ND ND ND ND ND ND
z PAHs 23.8 2380 1438 60.45 0.60 755.9 31.76  0.32 2636 110.8 12.31 899.4  37.79 0.38
1) ND ARA 2 K4
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