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Many scientists converged to study the October 17th event in the remote area of Icy Bay, Alaska during the summer of 2016. An unusual seismic recording in a nearby station gave clues about a landslide that was triggered off a steep slope. Aerial pictures later confirmed the occurrence of a landslide and revealed extensive on-land inundation from the tsunami wave(s) generated from the impact. In news of these findings, the fjord deemed a unique opportunity for scientists to understand the mechanism of the landslide and the generated tsunami. The USC Tsunami Research Center led the tsunami field surveying and numerical modeling on this expedition.  The survey revealed that the tsunami almost reached 200-meter on-land runup (in form of a splash on the opposite side of the fjord), the second largest in recorded history. Additionally, the scientists studied the sediment transport, the structural motion, and the landslide mechanism. In general, it is challenging to accurately model the precise motion of landslides and the forces excreted on the water mass during impact. However, when provided with the necessary data it is possible to calibrate the model accordingly and better understand the events leading up to the landslide and its aftermath affects. By studying rocks and measuring run-up points, the scientists were able to identify the tsunami’s distinctive fingerprint. For future applications of a similar event occurring, the analysis obtained from this expedition will provide scientists a better understanding of the event and allow for proper evacuation protocols.
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Abstract:
[image: ImageHandler (18)]The effluent of mainstream anaerobic treatment processes such as anaerobic membrane bioreactors contains dissolved methane that represents a large fraction of the available recovered energy (approximately 50% at 15°C) and a significant greenhouse gas emission if released to the atmosphere. Microbial fuel cells (MFCs), which rely on exoelectrogenic microorganisms to generate electricity from organic matter, could be used downstream of anaerobic treatment processes to recover energy and mitigate dissolved methane release. Two replicate single-chamber, air-cathode MFCs were constructed and operated with an external 1kΩ resistance at 20°C. In the best-case scenario, 85% dissolved methane removal was achieved resulting in generation of 0.55±0.06 V. Coulombic efficiency ranged from 10% to 15%. A positive correlation was observed between hydraulic retention time (HRT) and dissolved methane removal, likely due to the increased oxygen availability at longer HRTs (oxygen is required for initial methane oxidation). Anodic and cathodic biofilm samples were taken periodically and Illumina MiSeq paired-end sequencing targeting the V4 region of 16S rRNA genes was used to evaluate microbial community structure and activity. Exoelectrogens commonly associated with MFCs and aerobic methanotrophs were detected in both anode and cathode sites. Geobacter, a common exoelectrogen, represented a relatively high abundance in the anodic community, around 40%. RT-qPCR (reverse transcription, quantitative polymerase chain reaction) was used to quantify 16S rRNA, pmoA (a functional gene of methanotrophs), and Geobacter abundance at anode and cathode sites. High abundance of Geobacter at the anode (10-1 Geobacter 16S rRNA copies per total 16S rRNA copies) and methanotrophs at the cathode (10-5 pmoA copies per total 16S rRNA copies) suggested that methane oxidation occurs in a methanotrophic biofilm on the cathode (where dissolved oxygen is highest) while Geobacter spp. convert metabolites into electrons at the anode. Ongoing work is evaluating performance at varying operational temperatures.
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