Ecological and environmental risk assessment of trace elements in a tropical lagoon, eastern Sri Lanka
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[bookmark: _GoBack]Batticaloa lagoon of Sri Lanka is exposed to the western Bay of Bengal and hence subjected to many natural climatic forces for sedimentation including cyclones of bay and winter monsoons. A prompt change in industrial and civilization patterns is begun associated to the coastal areas around Batticaloa lagoon after the political revolution since 2009. Thus, an environmental and ecological valuation was made as a base for the environmental monitoring systems in future. A total of 16 suspended particulate matters (SPM) and 34 surface sediment (BLS) samples were collected and analyzed for most environmental concerning elements including As, Pb, Zn, Cu, Ni and Cr using XRF techniques. In addition, 3 sediment cores were collected from the lagoon,and the above elemental concentrations were measured in 2 cm intervals to interpret the historical records. Pollution load index (PLI) and potential ecological risk index (PERI) was calculated for each element in all samples. The PLI values ranging from 1.08-1.95 for SPM (Avg: 1.46) and 0.74-2.42 for BLS (Avg: 1.46) samples showing that the surface sediments are slightly contaminated (> 1). Except two sampling locations of SPM, all other sediments indicate moderate ecological risk (Avg PERI: 47) for the Batticaloa lagoon sedimentation. The average value for PERI of BLS is 59 and out of 34, three locations indicate considerable ecological risk. These three sampling locations are associated to the Kalmunei, Mandur and Batticaloa cities. There are number of rice mills and motorcycle service stations are located in these city areas with an unplanned management where the effluents are directly contaminated with the lagoon. The values for PLI are generally low (< 1) for all core sampling locations except an organic layer of one core sample (BLC 04). This suggests the unpolluted status for the lagoons throughout the sediment accumulated period of about 1 m depth. The PERI in each sampling location of sediment cores is below the low potential ecological risk level (40) of the index. The organic layer of BLC 04 pointed out the moderate ecological risk indicating its harmless nature for the past environment. Hence, the results suggest the changes in environmental and ecological risks from climate induced natural factors to anthropogenic influences which need to consider more in environmental planning.
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