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Assessing Impact of Pesticide Exposure in Pear Orchards
on Residents in Surrounding Areas — Strategy
for a Resident Pesticide Risk Assessment Framework
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Abstract In our study, we evaluated the risks associated with the use of major pesticides on residents in
the surrounding areas of pear orchards in Korea. Using the Occupational Pesticide Exposure (OpEx) model
for eight pesticide products commonly used in pear orchards, we estimated the exposure of adults and infants
to spray, drift, vapour, surface deposit and entry contact in these areas. We assessed the risks to residents by
comparing the pesticide exposures, derived under different dermal absorption criteria with Reference Values
for Non-Acutely Toxic Active Substances (RVNAS) based on the Acceptable Operator Exposure Level
(AOEL). Our results showed that the RVNAS values were generally below 100, indicating a low level of
concern for drift and vapor exposure scenarios. In contrast, high risks were identified for deposit and entry
scenarios for several active substances, including fenitrothion, mancozeb and propineb. Our findings suggest
that direct contact with pesticide residues following their application on crop surfaces might constitute a vital
exposure pathway more than airborne drift for residents living near Korean pear orchards. Our results
underscore the need to establish resident exposure scenarios and risk assessment criteria that reflect Korean
environmental and agricultural conditions. It is also pivotal to obtain country-specific data on key exposure
determinants to support the development of a resident pesticide risk assessment framework.

Key words: Dermal absorption criteria, Pesticide exposure, Pear orchards, Residents, Risk assessment
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Bl 5] Wl 4ol 4] (non-dietry) =Zl hak ¢haldS
Jslat7] flel & 2FaE AN Operator) Y3147 Al=E =
Aated, Slsiol T wokl tisirE SEAAL ThAloA

AR, AFA 2P FHA gk H]Yo)HH =& S
3003} frof 5 =% UHHE Hrieke AlEE 83k
O (EFSA, 2022; US EPA, 2025), 53], frd24]&4%
(European Food Safety Authority, EFSA)lA= 201433}
20220]) FepEAl, SRR, AFAY, Ttk woF
=2 A E 7L 7ol =Rl S Wiste] HAol4FH Fok
Zol| mE S AEH o= Fhsts] kAl JATHEFSA,
2014; EFSA, 2022).
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ADS IEERE AYssE AFOZA, FaE FYsHA U
ERff7] flate] i Eoll A3k & 39 AET)E ol &
sto] wA AP R AxEd a2y Axd Tk
oF 50% ol HHETGE Hlolu} HlAkE ThsAle] /1o,
A 2EAel| EEehe woke] o Al x| oF 2-5%
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st &, AE 2 794 A9e ;T 5 A 2H(Jensen
and Olesen, 2014), F AE X o2 AFA thsle] 47k
Al =% 7FsAlo] HE 3 Ut} Cunha et al.(2012)&
FAE AHOZHE 50 m BoJZl APl = FF H]ike|

2 F=E 9 Sal 7s/3S AAIBIATE. Egk I o)
AN F7A I AT AANE 2 o T
TUeE 7| AR 73S AL ATh(Carles et al.,
2017; Rull et al., 2006). °|&= 52 A4 FFshs dwat
ofe} wokS FHFA W O AE A Q12 AFA
o gEiFE FokeE alE P asithe AS AAL
Ei=d

3] 5-84*(dermal absorption)= &S 33k 3}e-EZ o]
I HEE Fste] A8 (systemic circulation)o]] EEER=
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AA| AA=ES FAsk= vl HAARQ] vizh WEE ARSE
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Table 1. Generic information of targeted pesticides

No Active ingredient Formulation” C((z/t)l;Z) DI:;EE:;H Ap(i]glci tsl%lalr)ate (mg/igls\l;j)day)
1 Benomyl WP 50 1500 0.83 0.017
5 Buprofezin SC 20 1000 0.50 0.04
Imidacloprid 3 1000 0.08 0.08
3 Buprofezin SC 20 2000 0.25 0.04
Thiacloprid 5 2000 0.07 0.02
4 Buprofezin sC 20 1000 0.50 0.04
Thiamethoxam 33 1000 0.09 0.082
5 Captan WP 50 500 2.50 0.1
Cypermethrin EC 5 500 0.13 0.063
7 Cyprodinil WG 50 2000 0.63 0.031
g Cyprodinil EW 24.14 2000 0.31 0.031
Difenoconazole 8.38 2000 0.11 0.16
9 Dinotefuran WG 20 2000 0.25 0.22
10 Etofenprox SE 8 1000 0.20 0.06
Methoxyfenozide 32 1000 0.08 0.11
11 Fenitrothion WP 40 800 1.25 0.013
12 Flutriafol SC 20 2000 0.25 0.05
13 Mancozeb WP 75 500 3.75 0.035
14 Propineb WP 70 500 3.50 0.046
15 Pyrimethanil WP 30 1000 0.75 0.12
16 Spirotetramat SC 22 2000 0.28 0.05
17 Thiophanate-methyl WP 70 1000 1.75 0.08
18 Triflumizole WP 30 2000 0.38 0.041

DWettable powder, Suspension concentrate, Emulsifiable concentrate, Water dispersible granule, Emulsion in water, Suspo-emulsion
JContent
3 Acceptable Operator Exposure Level

Table 2. Pesticide exposure scenarios and default values

Pathway Category Default values”
Adult DE:0.47,1E:0.001, P:18
Spray .
Children DE:0.33, IE:0.00022, P:18
V: Adult VC:0.001, IR:0.23, IA:100
apour Children :0.001, TR:0.23, TA:
Adult D:23.96, TTR:5,TC: 7300, T:2
. D:23.96, TTR: 5, TC:2600, T:2
Deposit .
Children D:23.96, TTR:5, SE:50, SR:20, Freq:9.5, T:2
D:23.96, DRP:20, I:25
Adult DFR:3, TC:7500, T:0.25
Entry .
Children DFR:3, TC:2250, T:0.25

YDE: Dermal exposure (mL), IE: Inhalation exposure (mL), P: Protection rate (%), VC: Vapour concentration (mg/m’), IR: Inhalation rate
(m’/day/kg), IA: Inhalation absorption (%) D: Drift percentage on surface (%), TTR: Turf tranferable residue (%), TC: Transfer Coefficient
(cm*h), T: Exposure duration(h), SE: saliva extraction factor (%), SR: Surface area of hands (cm?), Freq: Frequency of hand to mouth activity
(event/h), DRP: Dislodgeable residue percentage (%), I: Ingestion rate for mouthing of grass per day (cm?®), DFR: Dislodgeable foliar residue

(ng/em?)
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Table 3. Dermal absorption of adaptaed by EFSA guidance and experiment data obtained pesticide registration evaluation reports

Dermal absorption(%o)
No. in/gkrcet(il\i/:m Formulation” MW?  LogP EFSA guidance Data values”
Congen- Ip-uge Conf:en- Ip—qse Reference
tration  dilution tration  dilution
1 Benomyl WP 290.3 1.4 25 75 0.1 3.5 US EPA(1999)
) Buprofezin sc 305.4 -0.1 25 75 40.0 40.0 EFSA(2010a)
Imidacloprid 255.6 0.6 75 75 0.3 8.0 EFSA(2008)
3 Buprofezin SC 305.4 -0.1 25 75 40.0 40.0 EFSA(2010a)
Thiacloprid 252.7 1.3 75 75 0.2 14.0 EFSA(2019)
4 Buprofezin sC 3054 4.9 25 75 40.0 40.0 EFSA(2010a)
Thiamethoxam 291.7 -0.1 75 75 2.9 2.9 US EPA(2017)
5 Captan WP 300.6 2.6 25 75 0.8 12.0 EFSA(2020a)
6 Cypermethrin EC 416.3 5.5 75 75 1.0 5.0 EFSA(2018)
7 Cyprodinil WG 2253 4 25 75 0.5 6.0 EFSA(2006a)
g Cyprodinil EW 2253 4 25 75 0.5 6.0 EFSA(2006a)
Difenoconazole 406.3 44 25 75 2.0 4.0 EFSA(2011)
9 Dinotefuran WG 202.2 -0.6 25 75 1.71 1.71  Health canada (2019)
10 Etofenprox - 376.5 6.9 25 75 30.0 30.0 EFSA(2009b)
Methoxyfenozide 368.5 3.7 75 75 0.5 8.0 EFSA(2017b)
11 Fenitrothion WP 2772 33 25 75 3.9 20.9 EFSA(2006b)
12 Flutriafol SC 301.3 1.1 25 75 0.5 30.0 EFSA(2010b)
13 Mancozeb WP 541 2.3 25 75 0.7 1.0 EFSA(2020b)
14 Propineb WP 289.8 -0.26 25 75 0.1 0.7 EFSA(2016)
15 Pyrimethanil WP 199.3 2.8 25 75 1.0 20.0 EFSA(2006c¢)
16 Spirotetramat SC 373.5 2.5 25 75 0.5 10.0 EFSA(2013)
17 Thiophanate-methyl WP 342.4 1.4 25 75 7.0 7.0 US EPA(2005)
18 Triflumizole WP 345.8 4.8 25 75 4.0 11.0 EFSA(2009a)

DWettable powder, Suspension concentrate, Emulsifiable concentrate, Water dispersible granule, Emulsion in water, Suspo-emulsion

YMolecular weight

9The dermal absorption values were extracted from pesticide registration evaluation reports including the references
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Table 4. Risk assessment of pesticides exposure applying EFSA default value in dermal absorption

No Active ingredient ~ Formulation” Cozltent Infant RVNAS(%)” Adult RVNASC)

(7o) Spray Vapour Deposit Entry Spray Vapour Deposit  Entry

1 Benomyl WP 50 39.4 6.3 245.1 618.0 95 1.4 106.8 3433
5 Buprofezin sC 20 10.1 2.7 628 1582 25 0.6 27.4 87.9
Imidacloprid 3 0.8 1.4 4.8 11.9 02 0.3 2.1 6.6

3 Buprofezin SC 20 5.1 2.7 314 79.1 1.2 0.6 13.7 44.0
Thiacloprid 5 2.6 5.4 157 396 06 1.2 6.9 22.0

4 Buprofezin SC 20 10.1 2.7 628 1582 25 0.6 274 87.9
Thiamethoxam 33 0.9 1.3 5.1 128 0.2 0.3 22 7.1

5 Captan WP 50 20.2 1.1 125.5 3165 49 0.3 547 1758
6 Cypermethrin EC 5 1.6 1.7 100 252 04 0.4 44 14.0
7 Cyprodinil WG 50 16.3 35 1012 2552 39 0.8 44.1 141.8
g Cyprodinil W 24.14 7.9 35 4889 1232 19 0.8 21.3 68.5
Difenoconazole 8.38 0.6 0.7 33 83 02 0.2 1.5 4.6

9 Dinotefuran SC 20 1.0 0.5 5.7 144 03 0.1 2.5 8.0
10 Etofenprox SE 8 2.7 1.8 16.8 422 0.7 04 7.3 235
Methoxyfenozide 32 0.6 1.0 3.7 92 02 0.3 1.6 52

11 Fenitrothion WP 40 77.5 83 4827 1217.0 18.6 1.8 2103 676.1
12 Flutriafol SC 20 4.1 22 25.1 633 1.0 0.5 11.0 352
13 Mancozeb WP 75 86.3 3.1 5379 1356.1 20.7 0.7 2343 7534
14 Propineb WP 70 61.3 24 3820 963.0 147 0.5 1664  535.0
15 Pyrimethanil WP 30 5.1 0.9 314 79.1 1.2 0.2 13.7 44.0
16 Spirotetramat SC 22 4.5 22 277 697 1.1 0.5 12.1 38.7
17 Thiophanate-methyl WP 70 17.7 1.4 109.8 2769 43 0.3 479 1539
18 Triflumizole WP 30 2.6 2.7 179 396 06 0.6 6.9 22.0

DWettable powder, Suspension concentrate, Emulsifiable concentrate, Water dispersible granule, Emulsion in water, Suspo-emulsion

JReference value non acutely toxic active substance
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Table 5. Risk assessment of pesticides exposure applying domestic dermal absorption regulation values

No Active Formulation?  Content Infant RVNAS(%)? Adult RVNAS(%)”

ingredient (7o) Spray Vapour Deposit Entry Spray Vapour Deposit Entry

1 Benomyl WP 50 5.3 63 474 824 1.3 14 143 458
5 Buprofezin sc 20 1.4 27 122 211 0.4 0.6 3.7 11.8
Imidacloprid 3 0.1 1.4 1.0 1.6 0.1 0.3 0.3 0.9

3 Buprofezin SC 20 0.7 2.7 6.1 10.6 0.2 0.6 1.9 59
Thiacloprid 5 0.4 54 3.1 53 0.1 1.2 1.0 3.0

4 Buprofezin SC 20 1.4 27 122 211 0.4 0.6 3.7 11.8
Thiamethoxam 33 0.2 14 1.0 1.7 0.1 0.3 0.3 1.0

5 Captan WP 50 2.7 1.1 243 422 0.7 0.3 73 235
6 Cypermethrin EC 5 0.3 1.8 2.0 34 0.1 0.4 0.6 1.9
Cyprodinil WG 50 22 3.5 19.6 341 0.6 0.8 59 189

g Cyprodinil EW 24.14 1.1 3.5 9.5 165 0.3 0.8 2.9 9.2
Difenoconazole 8.38 0.1 0.7 0.7 1.1 0.1 0.2 0.2 0.7

9 Dinotefuran SC 20 0.2 0.5 1.1 2.0 0.1 0.1 0.4 1.1
10 Etofenprox - 8 0.4 1.8 33 5.7 0.1 0.4 1.0 32
Methoxyfenozide 32 0.1 1.0 0.8 1.3 0.1 0.3 0.3 0.7

11 Fenitrothion WP 40 10.4 83 934 1623 2.5 1.8  28.1 90.2
12 Flutriafol SC 20 0.6 22 49 8.5 0.2 0.5 1.5 47
13 Mancozeb WP 75 11.6 3.1 1040 180.8 2.8 0.7 313 100.5
14 Propineb WP 70 8.3 24 739 1284 2.0 05 222 714
15 Pyrimethanil WP 30 0.7 0.9 6.1 10.6 0.2 0.2 1.9 5.9
16 Spirotetramat SC 22 0.6 22 5.4 9.3 0.2 0.5 1.6 52
17 Thiophanate-methyl WP 70 24 14 213 370 0.6 0.3 6.4  20.6
18 Triflumizole WP 30 1.1 2.7 9.1 15.9 0.3 0.6 2.8 8.8

DWettable powder, Suspension concentrate, Emulsifiable concentrate, Water dispersible granule, Emulsion in water, Suspo-emulsion

PReference value non acutely toxic active substance
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Table 6. Risk assessment of pesticides exposure applying dermal absorption values were extracted from pesticide registration

evaluation reports

No Active ingredient Formulation" Co?tent Infant RVNAS (%6)° Adult RVNAS (0

(7o) Spray Vapour Deposit Entry Spray Vapour Deposit Entry

1 Benomyl WP 50 1.9 6.3 277 289 0.5 1.4 50 16.1

5 Buprofezin sC 20 54 2.7 329 844 1.3 06 146 469

Imidacloprid 3 0.1 1.4 0.8 1.3 0.1 0.3 0.3 0.7

3 Buprofezin SC 20 2.7 2.7 165 422 0.7 0.6 73 235

Thiacloprid 5 0.5 54 3.9 7.4 0.2 1.2 1.3 4.1

4 Buprofezin SC 20 5.4 2.7 329 844 1.3 0.6 146 469

Thiamethoxam 33 0.1 1.3 0.6 0.5 0.1 0.3 0.1 0.3

5 Captan WP 50 33 1.1 274 50.7 0.8 0.3 88 282

Cypermethrin EC 5 0.2 1.7 1.4 1.7 0.1 0.4 0.3 1.0

7 Cyprodinil WG 50 1.4 35 146 205 0.4 0.8 3.6 11.4

g Cyprodinil EW 24.14 0.7 3.5 7.1 9.9 0.2 0.8 1.7 5.5

Difenoconazole 8.38 0.1 0.7 0.4 0.5 0.1 0.2 0.1 0.3

9 Dinotefuran SC 20 0.4 0.5 2.6 5.8 0.1 0.1 1.0 32

10 Etofenprox SE 8 1.1 1.8 6.6 169 0.3 0.4 3.0 9.4

Methoxyfenozide 32 0.1 1.0 0.7  10.0 0.1 0.3 0.2 0.6

11 Fenitrothion WP 40 21.7 83 158.6 3392 52 1.8 586 1884

12 Flutriafol SC 20 1.7 22 1.1 254 0.4 0.5 44 141

13 Mancozeb WP 75 1.3 3.1 253 18.1 0.3 0.7 32 10.1

14 Propineb WP 70 0.7 2.4 19.2 9.0 0.2 0.5 1.6 5.0

15 Pyrimethanil WP 30 1.4 0.9 10.0  21.1 0.4 0.2 3.7 11.8

16 Spirotetramat SC 22 0.6 22 54 93 0.2 0.5 1.6 52

17 Thiophanate-methyl WP 70 1.7 1.4 172 259 0.4 0.3 4.5 14.4

18 Triflumizole WP 30 1.2 2.7 9.7 174 0.3 0.6 3.1 9.7

DWettable powder, Suspension concentrate, Emulsifiable concentrate, Water dispersible granule, Emulsion in water, Suspo-emulsion

JReference value non acutely toxic active substance
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Fig. 1. Summary of resident risk assessment results for infant and adults by pesticide exposure scenario.
(a) Number of plant protection products classified as potential concern for infant and adults (N=18).
(b) Distribution of products classified as potential concern by exposure scenario (drift, vapour, deposit, entry) for infant (N=10) and

adults (N=7).
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