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Applicability of Optical Particle Counters for Measurement of Airborne Pesticide Spray Drift
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Kim, Rack—Woo * Hong, Se—Woon

ABSTRACT

With desires for safe food, there is growing concern that pesticide spray drift will expose people, plants, and the environment to pesticide residue and
potential negative effects thereof. For highly efficient, safe spray application, technologies for measuring the spray drift should be developed and
improved with some urgency. This study investigated the applicability of two optical particle counters (OPCs), which are mostly used to measure
airborne particle mass concentration, for measurement of airborne pesticide spray drift. Experiments were conducted in a controlled laboratory and an
ash tree orchard to evaluate the handiness and accuracy of two OPCs, OPC 1 and OPC 2. The experimental results indicated that the OPC 1 was better
applicable to the measurement of spray drift in the field while the use of the OPC 2 was limited due to its narrow range of measurable droplet sizes.
The readings of the OPC 1 produced highly accurate results (R’=0.9637) compared to the actual spray drift. For better application of OPCs, this study
suggests the OPCs should be positioned properly to inhale spray droplets of the appropriate size and concentration.
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Table 1 Technical specifications of the optical particle counters (OPCs) used in this study

Abbreviation OPC1 OPC2
Instrument DustTrak DRX Aerosol Monitor, Aerodynamic Particle Sizer Spectrometer,
Model 8533 Model 3321
Manufacture TSI Incorporated, Minnesota, USA
Measurable particle sizes PM1, PM2.5, respirable, PM10, Total PM 52 channels from 0.5 to 20x m
Range 0.001 - 150 mg m™® 0.001-10* #particles cm™
Measurable particles dust, smoke, fumes, mist droplets Airborne solids and non—volatile liquids
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Table 3 Average meteorological conditions during three spray drift experiments

Factor Wind speed Wind direction Air temperature Rel. humidity
Exp # (ms™) (*) (°C) (%)

Exp 1 1.16+£0.53 220.2+30.6 25.8+0.1 49.9+1.1
Exp 2 0.89+0.37 193.9+29.4 26.7£0.1 452+33
Exp 3 3.24+0.72 205.2+151 28.0£0.1 38.9+21

Table 4 Spray drift measured three times at 20, 40, and 80 m leeward from target trees, The unit is u L cm Hi and H2 indicate the
sampling measured at a height of 1 m and 2 m, respectively

Exp # Exp 1 Exp 2 Exp 3
Distance H1 H2 Avg. H1 H2 Avg. H1 H2 Avg.
20 m 0.097 0.075 0.086 0.024 0.017 0.021 0.311 0.236 0.273
40 m 0.070 0.081 0.076 0.006 0.007 0.007 0.111 0.101 0.106
80 m 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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