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Applying System Thinking on Risk Assessment
and Abatement Planning for Volatile Organic
Compound Emissions

. 1 R .k
Chien-Tzu Wu'  Wei-Lin Liu
! Environmental Protection Bureau, Hsinchu County Government

* Department of Civil and Environmental Engineering, Nanya Institute of Technology

Abstract

Volatile organic compounds (VOCs) control has become an important task for the
environmental protection authorities. Because the current control tasks lack the concept
of system, emission investigation, risk assessment, and abatement strategies planning
can not effectively integrated. The purpose of this study is to apply Systems Thinking
combined with Managing for Results to develop a methodology on risk assessment and
abatement planning for VOCs emissions. Based on Systems Thinking, this study
identifies the area which was influenced by the VOCs emissions of the factory as
boundaries of the system, and the factory is identified as the subsystem. The factory can
be also thought as an integral system during the investigation for VOCs emissions. The
components and the interactions of process and material are then identified to obtain the
complete emission quantity of the factory. During risk assessment, all of the factories
and the residents are identified as components. This study simulates the air quality in
each sensitive location of the area caused by the emissions of the factories. Exposures
and risk on the health of the residents are estimated by the simulated air quality. Based
on the assessed results, this study uses Managing for Results to identify the objectives
of emission abatement. The abatement strategies and action plans are then generated
using the analytical results of VOC emissions by Systems Thinking. A
tire-manufacturing factory in Hsinchu County was used as a case study. The analytical
results indicate that the VOC emissions which were not completely considered because
of the complicated relationships between manufacturing process and materials have
been obtained in this study through the systematical procedure. The strategies and

action plans, including the treatment methods, schedule, required cost and resources, are
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generated based on the complete VOC emissions. The methodology developed in this
study can be used to assist the authorities for risk assessment and abatement planning

for VOCs emissions.

Keywords: Systems Thinking, Managing for Results, volatile organic compounds

(VOCs), risk assessment, emission abatement
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