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Abstract

The World Health Organization (WHO) reported that air pollution, especially PM;s, is the number one
environmental risk factor for human disease globally. Studies on the health impact of PM2.5 are lacking
in Africa. 24-hour filter samples for this study were collected manually every sixth day in the suburb of
Buccleuch in Johannesburg between 3 October 2020 and 12 October 2021. The sampling site was a house
in a residential suburb, i.e. urban background location. The United States Environmental Protection
Agency Health Risk Assessment methods were applied. Inhalation was assumed as the predominant route
of exposure for PM, s and trace elements. The average PM, s level was 8.1 pug.m™ on the 55 sampling days;
with daily levels ranging from 0.04 to 30 pg.m3. The average level exceeded the yearly WHO guideline (5
ug.m?3), but not the yearly South African National Ambient Air Quality Standard (SANAAQS) (20 pg.m). S
had the highest average concentration (470 ng.m?) followed by Si (230 ug.m3), K (190 ng.m?3), Fe (100
ng.m3)and Ca (61 ng.m3). On average Si, K, Ca, Ti, and Br levels were significantly higher in the dry/cold
season than the rainy/warm season. The hazard quotient (HQ) for PMys using the SANAAQS as a safe
average daily dose (SADD) was 0.41, 1.2, and 1.3 for adults, children, and infants, respectively. Using the
yearly WHO guideline as SADD, the HQ was 1.7, 4.9, and 5.3 for adults, children, and infants, respectively.
Children and infants are therefore more vulnerable to adverse health risk affects. Non-carcinogenic health
risk for S was greater than 1 for children and infants. The other trace element levels (Ba, Br, Cl, Mn, Sb,
Se, Si, and Ti) showed no risk as HQ was below 1. This study demonstrated the need to revise the SANAAQS
to minimise adverse health effects to the population.
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