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RINGKASAN

GARDA ARIA MUHAMMAD. Dispersi Partikulat dan SO dari Emisi Gas Buang
Industri PT TIMAH Tbk dan Risiko Gangguan Kesehatan yang Ditimbulkan
Dibimbing oleh EFI YULIATI YOVI dan ANA TURYANTL

Aktivitas pengolahan dan peleburan timah berpotensi menghasilkan emisi
partikulat dan sulfur dioksida (SO:) yang dapat memengaruhi kualitas udara dan
kesehatan masyarakat. Penelitian ini bertujuan menganalisis kondisi kualitas udara
eksisting, pola dan distribusi spasial polutan, serta risiko kesehatan
nonkarsinogenik masyarakat di sekitar PT Timah Tbk Divisi Processing and
Refinery, Kecamatan Mentok.

Dispersi partikulat tersuspensi total (TSP) dan SO- dimodelkan menggunakan
AERMOD berdasarkan data sumber emisi, meteorologi, dan topografi. Distribusi
spasial dipetakan menggunakan Google Earth Engine. Kondisi kualitas udara
dievaluasi berdasarkan data pemantauan periode 2023-2025, sedangkan risiko
kesehatan dianalisis menggunakan metode Analisis Risiko Kesehatan Lingkungan
melalui perhitungan intake dan Risk Quotient (RQ) terhadap 160 responden.

Hasil pengukuran menunjukkan konsentrasi SO: sebesar 0-57,5 pg/m* dan
TSP sebesar 31,2—-67,7 pg/m?®. Pada musim hujan, polutan cenderung terdispersi ke
selatan—tenggara, sedangkan pada musim kemarau menuju barat-barat laut.
Konsentrasi maksimum SO: pada musim kemarau sebesar 99,87 pg/m?® untuk rata-
rata 1 jam, 14,70 pg/m? untuk 24 jam, dan 2,17 pg/m? untuk tahunan. Pada musim
hujan, konsentrasinya masing-masing sebesar 94,60 nug/m?, 6,75 pg/m?, dan 2,17
pug/m?. Konsentrasi maksimum TSP rata-rata 24 jam sebesar 9,12 ug/m?® pada
musim kemarau dan 5,34 pg/m® pada musim hujan. Seluruh konsentrasi masih
memenuhi baku mutu udara ambien nasional.

Nilai RQ TSP berkisar antara 0,0004-0,1682 dengan rata-rata 0,028,
sedangkan RQ SO: berkisar antara 0,0004-0,2085 dengan rata-rata 0,032. Seluruh
responden memiliki RQ kurang dari satu sehingga pajanan belum mengindikasikan
risiko kesehatan nonkarsinogenik yang tidak dapat diterima. Kelurahan Sungai
Baru memiliki nilai RQ rata-rata tertinggi sehingga perlu diprioritaskan dalam
pemantauan kualitas udara dan perlindungan kelompok sensitif.

Kata kunci: AERMOD, analisis risiko kesehatan lingkungan, dispersi udara,
partikulat, sulfur dioksida (SO).



SUMMARY

GARDA ARIA MUHAMMAD. Dispersion of Particulate Matter and SO- from PT
TIMAH Tbk’s Industrial Emissions and Assessment of the Associated
Environmental Health Risks. Supervised by EFI YULIATI YOVI and ANA
TURYANTI

Tin processing and smelting activities may emit particulate matter and sulfur
dioxide (SO.), potentially affecting air quality and community health. This study
aimed to assess the existing air quality, pollutant dispersion and spatial distribution,
and non-carcinogenic health risks among communities surrounding the Processing
and Refinery Division of PT Timah Tbk in Mentok District.

Total suspended particulate matter (TSP) and SO- dispersion was modeled
using AERMOD based on emission-source, meteorological, and topographical data.
Spatial distributions were mapped using Google Earth Engine. Air quality was
evaluated using monitoring data from 2023-2025, while health risks were assessed
by calculating intake and Risk Quotient (RQ) values for 160 respondents.

Measured SO: concentrations ranged from 0 to 57.5 pg/m? while TSP
concentrations ranged from 31.2 to 67.7 pg/m?®. Pollutants were predominantly
dispersed toward the south—southeast during the rainy season and west—northwest
during the dry season. Maximum SO: concentrations during the dry season were
99.87 ng/m? for the 1-hour average, 14.70 pg/m? for the 24-hour average, and 2.17
pg/m* for the annual average. During the rainy season, the corresponding
concentrations were 94.60 pg/m?, 6.75 png/m?, and 2.17 pg/m?3. Maximum 24-hour
TSP concentrations were 9.12 ng/m? during the dry season and 5.34 pg/m? during
the rainy season. All concentrations complied with the Indonesian National
Ambient Air Quality Standards.

TSP RQ values ranged from 0.0004 to 0.1682, with a mean of 0.028, while
SO: RQ values ranged from 0.0004 to 0.2085, with a mean of 0.032. All
respondents had RQ values below one, indicating no unacceptable non-
carcinogenic health risk under the conditions assessed. Sungai Baru Subdistrict had
the highest mean RQ values and should therefore be prioritized for air-quality
monitoring and the protection of sensitive population groups.

Keywords: AERMOD, air dispersion, Google Earth Engine, particulate matter,
sulfur dioxide (SO.).
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