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Case Study on the Application of
Risk Assessment Tools Suitable for Pesticide Use Tasks

Wongeon Jung * Kyungsu Kim * Minji Lee * Won Choi * Choungkeun Lee * Hyocher Kim"

National Institute of Agricultural Sciences, Rural Develooment Administration
'Department of Liberal Arts, Korea National University of Agriculture and Fisheries

ABSTRACT

Case Reports

Objectives: This study aimed to assess the risk of pesticide use for the purpose of deriving requirements of a risk
assessment tool suitable for pesticide use tasks in actual agricultural workplaces.

Methods: A risk assessment tool in the form of a checklist prepared in advance was used to investigate nine farms.
The final risk level was categorized by adding up the scores given for each item. In addition, pesticide storage

conditions were identified.

Results: Most of the nine farms used slightly hazardous pesticides. Pesticides in mainly liquid and solid
formulations were mixed for dilution. There was no leakage with the spraying equipment. The spraying type was
mostly power spraying, and the distance between the farmer and the crop was 1-2 m. Farms with high risk levels
(level 4) were mainly characterized by lack of wearing personal protective equipment.

Conclusions: The risk assessment tool suitable for pesticide use tasks should be established by including all
information used in ventilation, personal protective equipment, and related modeling techniques.

Key words: risk assessment, pesticide, farmer, agricultural workplace, spraying
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AE 53 A8 EA4(risk analysis) = 402 ZARt
AR H] ¢ JhA S BoHTHNRC, 1983).
A B4 o Z2 Eole.g., ShaAd, AEAAL A7t
gt )M LR ZJo|E HolA|ql, HFHoE FARE T
ASS B0 99T =4 &2 A9 Aol AR A
oA Zt= AYY Z7|1E B7Iste] BA, A &2 7|8t
SHARA ALY AH 249 2AE ISt

A sy F4Z fld ARgol EaErbERt
ShEARl ek Iy ARRMAE IeheEd
o= HLE tFoX 1 ot ARAQPHEZAY 110
X(EAHEARRES] 24 4 AE) D 59H A
ABOX(EHNIHE AR 2 & A& A ot 5t
=4 )0l ZAsk] AQ o= A= o] 3lom,
sgHE TS 59 o187 AIAZ(Positive List
System, PLS) ¥ seki7|& 52 S A= 9l
THRDA, 2024). 124, ol=dt el sishade] d
kARl ol H7HELSH risk assessmento]l £
ZAPA = HAE 8 ALz AATHE EHE
Y= 70 5 B Eolghs AYY &
o] d9(.e., A € AE F)of FE&st7]o= oJHTY.

%9 & EAO B3 A= FHF o= goF
gt AE Boll P=lo] HTHEPA, 1996; Kim et
al., 2011). = &< =& &40 I3t A4 F4L
EATEH 3dor A7 Ao 7L #H
2™ (Cho et al., 2018), FF4 SHH(Kim et al,
2011), 9% =&B7HKim et al., 2007) 5 9
AH7 HHES AREE A77F FREUT E5] Z
AH E2g7t= RS D7 23 YA ARl gt
A1z HdP=lo] YO m(Kim et al., 2007; Lee &
Roh, 2016), 371 & &2 B3 38714 Jl &
ot A= AR APEAJTHCho et al., 2018; Ryu et
al., 2024).

olgfgt A+E2 59U 5 k& BT A &
4 7He] d3do] AlxY S=EAY] e keI

[e)
wdge g Ageis A
T AolH BEE ARHo|T Y B}
< AR 2 @A HA 85100 olERe.g.,
ik, AR 24 9 =4 AH] 9] Zﬂ*&‘]—)o] vsk A&
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of Agoz F2eb 91sh Hoke] AnkAel HA Hu
A=A, B B4, 154, PR st &
3, =% Pyl e A% ol UE 4 Uk

Tejste] HOF AL A, AR, STHAA 2

AN o] ARSI

Table 1. Items for risk assessment suitable for pesticide use

tasks
Categories Assessment items Score
Severity(i.e., hazard)
Slightly hazardous +1

. Moderately hazardous or unknown +2
Toxicity* .
Highly hazardous +3
Extremely hazardous +4
Liquid +1
Formulation Solid +2
Liquid and solid +2
Frequencyl.e., exposure)
Unmanned spraying +1
Drone +1
Spraying type SS machine(Cap O) +1
SS machine(Cap X) +3
Power spraying +3
Manual spraying +3
) Not applicable 0
Sﬁ;%gﬁ Agai.nst Windward 0
Facing windward +1
_ >2m 0
Distance from 1. @ m e
crops
{I'm +2
Respi Wear -1
espirator Not wear 1
Protective Wear -1
clothing Not wear +1
Safety glasses and gloves -1
PPE(dilution) Safety glasses or gloves +1
Not wear +2
Spraying No leakage 0
equipment status Leakage possible +1

Abbreviation.: PPE, Personal protective equipment
"Revised criteria for classification by WHO(LDs for the rat,
mg/kg body weight): Class la(Extremely hazardous), oral
(5, dermal ¢50; Class Ib(Highly hazardous), oral 5-50,
dermal 50-200; Class Il(Moderately hazardous), oral
50-2000, dermal 200-2000; Class HlI(Slightly hazardous),
over 2000; Class U(Unlikely to present acute hazard), 5000
or higher)
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Table 2. Information on the farms using pesticide
Farm information Exposure information
Farm ID Work Working Working  Total exposure
Crop Workplace Work period cycle time days time
(#/month) (hr/day) (day/yr) (hr/yr)
F1 Grape Greenhouse Mar~Jun 2 1.5 8 12
F2 Grape Greenhouse May~Sep 2 6 10 60
F3 Cucumber Greenhouse Aug~Dec 4 1.5 20 30
F4 Green onion Ground Jan~Dec 2 4 24 96
F5 Grape Greenhouse Apr~Sep 2 2 12 24
F6 Apple Orchard Apr~Sep 4 4 20 80
F7 Strawberry Greenhouse Mar~Sep 2~4 3~5 18 54~90
F8 Ginseng Ground Jul~Aug 2 2.5~4.5 8 20~36
F9 Black raspberry Greenhouse Mar~Apr 2 4 4 16

"Working time(hr/day)xWorking days(day/yr)
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Table 3. The results of risk assessment scores and levels on pesticide use tasks

Farm ID
Task ftem SO i B F3 FA F5 F6 F7 F8 F9
Dilution Pesticide toxicity
Slighlty hazardous +1 - v v v v v - v -
Moderately hazardous +2 v - - - - - v -
Highly hazardous +3 - - - - - - - - -
Extremely hazardous +4 - - - - - - - - -
Pesticide formulation
Liquid +1 - - - - - - - - v
Solid +2 - - - - - _ _ _ _
Liquid and solid +2 v v v v v v v v -
Personal protective equipment
Safety glasses and gloves -1 - v - - v - - - -
Safety glasses or gloves +1 v - - - - -
Not wear +2 - - v v - v - - -
Spraying Spraying equipment status
No leakage 0 v v v v v v v v v
Leakage possible +1 - - - - - - - - -
Spraying type
Unmanned spraying +1 - - - - - - - - -
Drone +1 - - - - - - - - -
SS machine(cap O) +1 - - - - - v - - -
SS machine(cap X) +3 - - - - - - - - -
Power spraying +3 v v v - - -
Manual spraying +3 - - - v v - - - -
Spraying method
Not applicable 0 v v v - v v v - -
Against windward 0 - - - v - - - v v
Facing windward +1 - - - - - - - - -
Distance from crops
22 m 0 - - - v - - - - -
21, 2m +1 v v - -
d'm +2 - - v - - . . - -
Respirator
Wear -1 v - - v v v v v v
Not wear +1 - v v - - - - - -
Protective clothing
Wear -1 - - - - v - - - v
Not wear +1 v v v v - v v v -
Total Risk score” 9 8 12 8 4 7 9 8 6
Risk class® 3 3 4 3 1 3 3 3 2
“The sum of the item scores
TRisk level given in four ranges on risk scores
AT ALESICE U, 5O 4 A HEH YIS S o A2 HeheTable 3
U= Afle 2 Im o1 2 m wFk 73, 1 9] 2
m oY 13, 1 m u]?_} 3oz Qomgir:}. TZHE 2 AEY SEEHYES
T= HEE HEstal Axsialon, 2HE5H] U= 5 AALB7 A EWE FFoIA AAE e
717} 2301iH. BoF HAIES ﬂi‘j Ho] 7oA 2 ARRE Blusto] 94 E4S =& Zi= Table
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Table 4. The major risk characteristics of on—site inspection by risk assessment levels

Farm ID Risk level

On-site inspection key-findings

Health effect

symptoms”
F3 4 - No personal protective equipment Chest pain,
- The greenhouse was a confined space(no ventilation) dizziness
F1
F2
F4 3 - Do not wear goggles and gloves when diluting task
F6 - Do not wear respirators and protective clothing when spraying
i N ilabl
F8 ot available
- Do not wear goggles and gloves when diluting task
Fo 2 . ; ; .
- Wear respirators and protective clothing when spraying
F5 1 - Wear goggles and gloves when diluting task

— Wear respirators and protective clothing when spraying

"Symptoms responded by farmers in interviews

49} ek, 9=
Mo §Y BE E-
O

Qo] AL Fore
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S BT Y2 LT 4P 3
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ol
gl
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>
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SUL Aol BT T2 S okl TS U 9L ot g, 4% YL A WY 5ol

A0= vkt 487t P=o] 8%

Agle Besigen,

9% AL o] PR Qgtort A4 5710

AR o3 ol At low Sssl, FEHel 5ok NSk Al B ST 4 99
Vg B 45HOR Ushd F3 5719 4%, 34 2 (Figure 1).

g Ao olFd HETE g P 0w 59 LB qEA0E u¥ 0 55/ e A=
Uehgom, siF HYAL bk BEW B1ES 54 2 ojRolAuz o2 Bk I8l B Fa el
St AoR SYSAT EW F3 w7H9 AMSIeA 54 W g% Age fwom gue FAsldn
SR U W Bt A9 W olFolAA P A (Hughes et al, 2008). SHIAE F2 elel
o= FIE|L. 5 go] WS, HoRS R HFHE Ko Lo
o9 fIWY 35E 2539 Wg Ad A A 1wdo] Ho} ol o A 5o w5 0] B
BUe] 514 Ages ohpe BoPE s Asichn BUslelc £, 2 960 SoRe o6l
AR, 25309 SRR HAsA 4B A BH & Aol 3] Fom AR Saisk o Yool
HETE AL A02 Uehith 7H A4V WA o] Tt A% 58 wesiel bk 449 248
HE ST 1539 ol AN 2 Aol 2R, ol 22 A
e Hgo AL AY AE 5F Br7oh HJ q Aol 371 %9 Hoo| TE/2 FYs
B9 uF A85: Aow xAFYT 1353 = H%s meeHY, 2] Adel tet Yo
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(D) Stored in working shelving
Figure 1. Pesticide storage types identified by the on-site inspection.
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HEtHLee & Roh, 2016).
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