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Abstract

Particulate pollution is one of the serious environmental impacts in various areas of
Thailand and tends to be difficult to manage due to the variety of their origins. Impacts of those
pollutants may cause wide impacts especially from the emissions caused by business activity.
This research aims to assess the status of Particulate Matter (PM), factors affecting management,
and health risks from PM exposure due to the business activity. The results from the research
were analyzed in order to develop practical for PM management from operations of businesses
hazardous to health. Data collection under this research consisted of surveys, interviews, and
monitoring of ambient PM including inside and outside the business operation area. The businesses
under this research were divided into 3 different categories i.e. (1) business of drying, transporting,
production or packing of cassava starch (Starch factory) (2) business of crushing, mixing cement,
stone, soil, sand, construction materials or similar objects (Stone mill and cement mixer), and
(3) business of rice mill or thresh using machine (Rice mills). Data from 30 businesses have been
analyzed (10 businesses for each category) together with the impacts on nearby communities and
the management strategies from the local governments. The target businesses were located in

Nakhon Ratchasima, Chonburi, Rayong, Lopburi, and Angthong provinces. The results showed that



the levels of ambient Total Suspended Particulates (TSP), Particulate Matters sized less than 10
microns (PMy), and Particulate Matters sized less than 2.5 microns (PM,s) measured during the
study periods were lower than the national ambient air quality standards. However, the results
of fence-downwind concentrations (near source) showed that 40% of stone mill and cement
mixer (4 businesses), 20% of starch factory (2 businesses), and 40% of rice mills (4 businesses)
exceeds the national standard. Levels at the stone mill and cement mixer trended to be higher than
other businesses, especially at the fence. Statistical analysis using both T-Test and ANOVA revealed
that the mean PM levels at the fence were statistically difference (p=0.05) from the ambient
levels at upwind and download communities, which should be focused on. The measurement
results in a workplace also revealed that the levels of both inhalable particles and respirable
particles trended to be extremely higher than the levels found in the outside the activities areas
of the businesses, but still be lower than the acceptable levels suggested by OSHA. Conditional
Probability Function (CPF) were also applied in this research to identify the potential direction of
ambient PM sources at the downwind stations using both wind speed and wind direction
collected nearby the PM measurement. The results found that only 47% of PM concentrations
found at the download communities (14 communities from totally 30 communities) were
potentially influenced from the PM originated from the target businesses. The health condition
survey study on the 216 workers found that most of the workers did not show any symptoms
related the PM exposures. Some of them may show mild effects but none of them reported
severe illness. Most of the workers always were their own personal protection equipment (PPE)
(account around 67%, 82%, and 72% in average for starch factory, stone mill and cement mixer,
and rice mills, respectively). Chi-square test revealed that there is no statistically relationship
between working life and their illness among all workers. In addition, the health effect survey was
also conducted for the communities surrounding the business. Totally information from the 782
persons was also collected. The results found that persons who live around the businesses mostly
do not show any health impacts from the PM exposure. Some of them may show mild effects
but none of them reported severe illness, similar to the results from the workers. Chi-square test
identified that there was no relationship among age, a distance from the business, and their illness
in the communities. Only 2 complains were found in the target local government (account to
6.9% of total target local government). The results from the health risk assessment of the workers
found that the Hazard Index (HI) value was lower than 1, which is in an acceptable level. It means
that the PM levels found in the workplace do not create any health risks to all workers, which

was similar to the results from the interview and survey. Similar assessment was also conducted



for the people who live in the communities. The results revealed that some communities have
a HI value higher than 1, i.e. 1 community near starch factory and2 communities near rice mills,
which should be focus on. The practical strategies for PM control management can be divided
into 4 parts, i.e. (1) control measures at source for the business owner (2) measurement guideline

(3) operation procedure during the complains, and (4) continuously production improvement.

Keywords: air pollution / health impact assessment / businesses hazardous to health / Public

Health Act, B.E. 2535 (A.D.1992)
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