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Abstract

The uncontrolled burning of Municipal Solid Waste (MSW) poses a significant environmental threat like
carcinogenic emissions, particularly in developing nations like Indonesia. This study examines the
prevalence of open burning practices for MSW in Jakarta of 7 major pollutants, including dioxins/furans,
particulate matter, carbon dioxide, methane, nitrogen oxides in 2021 — 2023 across 5 territories. Emissions
were quantified following the methodology outlined in the Intergovernmental Panel on Climate Change
(IPCC) guidelines for National Greenhouse Gas Inventories (2006) and UNEP Toolkit for Dioxin (2012). The
study showed a global warming potential ranging from 0.004 x10° to 0.57x106kgCO.,e /year, with East
Jakarta having the highest potential. The findings suggest that residents in Jakarta's metropolitan areas
face an unequal burden of emissions from open burning. The dispersion of dioxin/furan was analyzed
using the Gaussian Model in conjunction with an integrated municipal solid waste (MSW) treatment
facility that currently processes only 3.8% of the total MSW daily, resulting in a maximum hourly
concentration of 40 pg/m?3 (TEQ). The estimated carcinogenic risk from dioxin/furan exposure amounts to
5.28 ng I-TEQ/(kg-day) for children and 6.95 ng I-TEQ/(kg-day) for adults, both of which are below the
WHO's daily tolerable intake guidelines for PCDD/F + dI-PCBs, set at 1-4 pg TEQ/kg-day. Consequently, to
manage 100% of the MSW, approximately 8,554 tons per day, additional incinerators equipped with
pollution control devices are necessary to mitigate dioxin emissions.
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