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A study on the effectiveness of flexible sewerage systems allowing rainwater
flow into sewage facilities for disaster prevention and environmental issues
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In Japan, recent low birthrate and aging population have progressively led to a crisis for
enormous social capital infrastructure. To secure a comfortable civic life, we must advance
an argument to minimize the expense of renewal and maintenance of the infrastructure
maintaining the service level, so it will carry out the service improvement and the
accountability to citizen.

In particular, the quantity drainage from homes and factories is remarkably decreasing,
along with the decline of economic activity resulting from the overseas move of Japanese
companies. As a result, a condition of overcapacity of sewage systems has arisen.

On the other hand, the risks of natural disaster, such as damage from local flooding by
the heavy rain, are rapidly increasing. But the capacity of rainwater drainage systems
remains chronically short. We suggest that underground space is not being used effectively
in urban sewage systems.

In our study, to construct flexible sewerage systems in consideration of environment
issues and disaster prevention, we suggest the strategic implementation and technical
investigation for a scheme where rainwater is directed into sewage facility. We quantitatively
show the various effects on the environment and on disaster prevention of managing flexible
use of sewage systems. Targeting a district in Japan, we estimate that the capacity of the
rainwater drainage systems would improve from 61.6mm/hr to 65.2 mm/hr by performing the
flexible use of sewer systems. As a result, the possibility of occurring flood damage in this
district can be reduced 21.7%.

Finally, we arrange the technical and institutional problems to carry out flexible sewerage
systems, and suggest 1) We should argue the rainwater drainage systems as a part of the
whole city systems, not separating rainwater drainage systems and sewage systems. 2) We
construct the Intelligent Rainwater and Sewage Systems (IRSS) in consideration of
environment issues and disaster prevention by fully utilizing the capacities of rainwater

drainage systems and sewage systems.



