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Natech (Natural-hazard triggered technological 
accidents) events often happen in the world, but it has not 
been well prepared and evaluated. In 2012, untreated 
hexamethylentetramine (C6H12N4) was discharged into the 
Tone River, which distributes water in the metropolitan area 
in Japan, resulting in the detection of formaldehyde (CH2O) 
that exceeds the water quality standard due to a chemical 
reaction with chlorine in the water purification tank. When 
assessing the Natech accident, it is important to construct a 
scenario that takes such chemical reactions into 
consideration. However, the behavior of chemicals that have 
been released to the environment under unusual conditions 
and their impacts on water purification plant have not been 
clarified. Therefore, we assess the risk of chemical reaction 
in the water purification plant in case that C6H12N4 flows out 
to the river from the industrial plant due to the earthquake in 
Osaka where the active faults are developed.  

We selected the plants that handle those chemicals and 
calculated the outflow rate which will release into the Yodo-
river, the largest water supply population in Japan. We 
assumed the winter season for the worst case when the river 
flow rate is the lowest. The amount of C6H12N4 taken into 
the water treatment plant was calculated using the AIST-
SHANEL ver.3.0 model [1] based on advection-diffusion 
analysis. We estimated the concentration of CH2O produced 
by the chemical reaction from the concentration of C6H12N4 
in the water purification tank and assess the risk of water 
suspension by comparing the generated CH2O concentration 
with water quality standards. 

Our results showed that 5,934 kg of CH2O would be 
generated in the water treatment tank in case that 4,600 kg 
of C6H12N4 has spilled out. The detailed simulation results 
will be discussed in the poster. 
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