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ABSTRACT : This study focused on quantifying fugitive dust levels around rural village adjacent near a stone quarry, specifically
examining the influence of quarry operations and gravel transport vehicles on road dust dispersion. For this purpose, fugitive dust
concentration monitoring was conducted to understand the impact of gravel transport vehicles operating through the quarry area
on the generation of road dust. Gravimetric analysis indicated substantial increases in Total Suspended Particulate (TSP)
concentration (5.8 times), PM-10 (3.6 times), and PM-2.5 (2.0 times) during quarry operations on the quarry transport road.
Real-time monitoring during dump truck operation revealed average dust concentrations of TSP 566.8 ug/m?, PM-10 174.8 ug/m?,
and PM-2.5 55.3 pg/m. This indicates a significant increase compared to non-operation periods, with TSP concentration rising
by 5.8 times, PM-10 concentration by 3.6 times, and PM-2.5 concentration by 2.0 times. Significantly elevated dust levels were
observed at the village entrance road and quarry transport road during quarry operations, with PM-10 exceeding regulatory limits
by 2.2 times and PM-2.5 exceeding limits by 1.9 times on the quarry transport road. Especially, particles with a diameter greater
than 10 um exhibited a meaningful increase during dump truck transportation. Considering these findings, the study recommends
implementing dust mitigation measures, including the introduction of dust barriers, screens, and wheel washing facilities for

quarry-bound dump trucks.
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Figure 1. Measurement points for airborne dust on roads
in rural areas near the quarry site
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Figure 2. View of dump trucks passing through the entrance of a quarry and the dedicated transport road for quarrying

Table 1. Information on roadside dust measurement points in rural areas near quarries

Mark Monitoring points Characteristic of monitoring points
. * High-traffic area for inbound and outbound external vehicles at the town entrance
A Village entrance . . .
* The location where some dump trucks are traversing through quarry truck main road
B Quarry transport road * Haulage Road for Transportation of Rocks and Aggregates in the Quarry Site
. * Low Vehicle Movement in the Vicinity of the Monitoring Points
C Community center

* Monitoring point for Comparative Analysis of Monitoring Results
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TSP filter holder
(SKC Inc., USA)

PEM monitor (10 pm)
(SKC Inc., USA)

(b) Village entrance

PEM monitor (2.5 pm)
(SKC Inc., USA)

Acrosol spectrometer
(Grimm Inc., Germany)

Air sampler
(Airchek pump, SKC Inc., USA)

(¢) Community center

Figure 4. Installation of monitoring equipment for airborne dust at each measurement point
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Figure 5. Traffic volume at measurement points according
to the operational status of the quarry site
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Figure 6. Fine dust concentrations in rural areas according
to the operation status of the quarry site
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Figure 7. Real-time measurement results of airborne dust
concentrations due to truck movement
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