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Abstract

Personal exposure (PE) to particulate matter (PM) is a major global concern, particularly in rapidly growing
urban areas of Sub-Saharan Africa. The increasing industrialization in this region necessitates a
comprehensive assessment of PM exposure among workers. This study aimed to quantify and analyze PE
to PM in local banana beer and brickyard production industry workers in Musanze City, Rwanda. More
specifically, the study aimed to identify concentration and time-dependent variations of PM and assess
the contribution of individuals' time spent in specific microenvironments to their total PE. PM data from
industry workers were collected continuously from 12% January to 10" June 2023 using low-cost sensors.
PM statistical values were calculated and time series were plotted for all participants. The PE in terms of
PM concentrations and time spent was computed and presented. The diurnal variation of PM
concentration shows the highest values in the working hours. The peak for both PM;s and PMig
concentrations were observed in the early morning between 03:00 and 09:00 AM for banana beer workers
with 113 pg/m? and 136 ug/m3for PM,s and PMo, respectively, and from 07:00 AM to 16:00 PM for
brickyard workers with 153 pg/m?3and 234 pg/m3 for PM,s and PMo, respectively. The nonworking hours
were characterized by low concentrations. The results revealed that the change in mean concentrations
as well as the integrated PE depend highly on the time spent in a microenvironment and the nature of the
emission sources present in it. Mean PM concentrations in all microenvironments exceeded WHO air
quality guidelines, indicating potential health risks associated with prolonged exposures, primarily at the
workplace. The findings of this study will contribute to a better understanding of occupational health risks
and suggest interventions to reduce PM exposure in the banana beer and brickyard industries.
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