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S AEREGE Sugar-like Chemicals in groundwater may play an important role to identify damaged sewer pipes in Japan:
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It was suspected that sewer pipes were seriously damaged by the Kumamoto Earthquake in 2016,
resulting in the occurrence of groundwater pollution. This study aimed to identify the location of broken
sewer pipe by measurement of typical sewage tracer, such as acesulfame (ACE), in groundwater before
and after the earthquake. Also, ACE was analyzed in groundwater from several cities to obtain basic
information of ACE concentrations to prepare the event of upcoming disaster.

After the earthquake, ACE concentrations in groundwater increased more than 10 times in four
sampling sites in the central, southern and eastern Kumamoto city. In contrast, ACE concentrations in
some locations were less than 0.50 ng/L, and there was no difference of the concentrations between
before and after the earthquake. These results suggest that some sewer pipes were broken by the
Kumamoto earthquake, and the information was provided to the Kumamoto City Waterworks Bureau to
share information of damaged sewer pipe after the earthquake.

In addition, groundwater samples collected from Yatsushiro, Yamaga and Saijo cities were analyzed
for ACE to prepare for the disaster. As a result, high concentration ACE was detected from a sample of a
private house in the septic tank area in Yatsushiro city. This implies the possibility of sewer leakage from a
damaged septic tank. In order to investigate this phenomenon, a high concentration ACE solution was
discharged from a toilet of the private house, and the levels in groundwater was monitored for 9 months.
Interestingly, ACE concentration in the groundwater increased five times after one month of the
experiment started. Further, ACE levels in groundwater also increased when ACE solution was flushed
from the toilet again. These results clearly suggest a leakage sewer into groundwater, indicating that ACE
is a sensitive and suitable sewer maker to monitor groundwater pollution.




