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Objectives

In the coastal areas, which were damaged by the tsunami caused by the Great East Japan Earthquake in 2011, the salinity
of the groundwater rose by infiltration of seawater. Currently, fresh water layer has been formed by rainwater during the
five years after the tsunami on the on top of the salt water layer in unconfined aquifer. The objective of this study is to
clarify the applicability of single scavenger well for pumping up freshwater without upconing of saltwater.

Design and methodology

The study area Watari district, located on the east coast of northeastern Japan, was damaged by the tsunami to about Skm
from the coast line. We conducted pumping test at a well, which had 50mm diameter, in the study area in 2016. In the
pumping test, groundwater had been pumped simultaneously from two depths, one was freshwater zone and another was
saltwater zone, of one well. In order to cut off the flow of groundwater in the well, a packer was installed to the depth of
the boundary of the freshwater and saltwater. We set the threshold of freshwater and saltwater to 70mS/m of EC in this
study. The depth of groundwater level was about 2m and the depth of boundary was about 5m. The length of packer was
Im. Pumping test was conducted for three hours and groundwater pumping ratio of two depths was 1-3 liter/minute
respectively. EC, pH, DO, and ORP of groundwater that was pumped were measured during the pumping. For
comparison, we also carried out pumping test that did not use the packer.

Results and conclusion

In pumping test that did not use the packer, EC of groundwater drawn from freshwater zone rose from 30mS/m to
70mS/m in 5 minutes. On the other hand, in pumping test using the packer (pumping ratio: 3L/min), EC of groundwater
drawn from freshwater zone and saltwater zone had been about 44mS/m and 0.24S/m respectively during the test, both
were stable. There also were little fluctuations to other indicators of water quality. These results show that there is
possibility to pump freshwater sustainably using the method of pumping simultaneously from two depths in a well in this
area.




