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HENR
Effect Level, LOAEL) + J 3L #E7H] & FRRIE
(Bench Mark Dose, BMD) » 41 POD H A
AOEL {f » HJ LOC HEHE A 1 - 7ERIKHR
JimE - HFEBRER 0-1 ZH > ARy
90% - HIIFEIE A 0.9 - fEFEE A LR
A Ry BEHERIEEE 69 AT el L -

(Lowest-Observed-Adverse-

(Z) JE B0 9% Tk Jal B (OccHndler Non-
cancer) % Hilifj A

b 5% B i AR AL BLFE 7 fE » Hp R
A EHEMAAS > LEHEHE
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Table 1. Parameters input by model users for different exposure dose estimation model"
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Models Input values Definition Unit
OPHEC 1. Active ingredient Active ingredient name -
2. POD (NOAEL or other value) Point of Departure mg/kg bw/day
3. LOC (Can be AOEL or other value) Level of Concerns mg/kg bw/day
4. Fraction (oral route is 0 ; specific route The percentage of absorption -
is 1)
5. Application rate value Application rate Ib ai/acre
6. Amount Handed/Area Treated Area Acres/acres-
(optional) feet/gallon
AOEM 1. Reference value non acutely toxic AOEL, Acceptable Operator mg/kg bw/day
active substance; RVNAS (can be Exposure Level
AOEL or other value)
2. Reference value acutely toxic active AAOEL, Acute Acceptable mg/kg bw/day
substance; RVAAS (can be AAOEL or  Operator Exposure Level
other value)
3. Minimum volume water for application Water applied by hactare L/ha
4. Maximum application rate of active Active substance applied by hactare kg a.s./ha
substance
5. Dermal absorption of product Dermal absorption rate %
6. Dermal absorption of in-use dilution Dermal absorption rate of dilution %
7. Oral absorption of active substance Oral absorption rate %
8. Inhalation absorption of active Normally 100% %
substance
9. Number of applications Number of applications per year -
10. Interval between multiple applications Every application interval days days
PAECS 1. Pesticide categories Such as insecticides, miticides, etc. -
2. Pesticide name Pesticide name -
3. Active ingredients Active ingredient name -
4. AOEL Acceptable Operator Exposure mg/kg bw/day
Level
5. AAOEL (Can be NOAEL) Acute Acceptable Operator mg/kg bw/day
Exposure Level
6. Active ingredient concentration - %
7. Crop name Crop -
8. Application rate-dilution fold Product dilution fold -
9. Application amounts Pesticide amounts L/10a, mL/10a,

18.

. Usage time

. Application methods

. Application times

. Total application times

. 10a application volume

. 10a application plants

. Dermal absorption of product

. Dermal absorption of in-use dilution

Exposure dose per unit (optional)

License limit time

Manual or mechanical application
Number of every application
Application time number per year
Active ingredient/a plant

Plants number/10a

Dermal absorption rate of product
Dermal absorption rate of in-use
dilution

Head, hand, respiratory, and other
body part exposure dose

kg/10a, L/box,
g/box

ml

ug a.i/g

DR B HHE ARG 0 JE TR E (Parameters are input via a text field, not selected from a list of options in
drop-down columns.)
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(PY) %5 g2 (Summary Report Non-
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TG - HE#EER (level of
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Protection Association, ECPA) ~ Agriphar 2
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BRRIE Ry 1994 H£28 2009 4 FrEfTHY 34
flEEEE © - i h AR B 4 1 -
FRARIEYHE AR B/ MEHE A (Low
Crop Tractor/Vehicle-mounted or Trailed
Application, LCTM) ~ 1K {E ¥ F F i H
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R EYI R B s/ NS e (High
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Application, HCTM) ~ & 1E¥ F £5 s A
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(European Crop
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“Data Entry” & “Operator Outdoor Spray
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(—) W E (Instructions)

bR 7 bt A B - IR BE AR R 8
Fo R » AR HETT R B #:EE  (operator
granules) Z FHIHE » 540 AOEM L
SPEEANEE - AR EER

(summary) °

(=) 2¥ (Data entry)7¢ Biliii A

RHBR I 2 3 e FH 3 e HL 2% 82 J g » B
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HIEYIEATE (substance name) ~ 2 i ¥4
(product name) ~ FETMEFEYIE 25 B
(Reference Value Non Acutely Toxic Active
Substance, RVNAS) ~ M HEMEYE R EEH
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Substance, RVAAS) ~ &% 4 i Fi i FH 7k &
for

(minimum volume water application

(liquid)) ~ F K& (maximum application
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rate of active substance) ~ J& hhZ SRR
(dermal absorption of product) ~ FifE{& A il
Z IR MZR (dermal absorption of in-use
dilution) ~ FZ2{E S Z CIIRHGR (oral
absorption of active substance) ~ FEIR IR IR
(inhalation absorption of active substance) ~ ff
FHZX % (number of applications) ~ JiiFH &I HH
(interval between multiple applications) = {E#)
ff $H (crop type) ~ Pl AU (formulation
type) ~ EEAFH T Z KRR (vapour
pressure of active substance) ~ F A/ F 4|
(indoor or outdoor application) ~ fifi FH 5 7%
method) I
(application equipment) HIJky 7 =35 B A
fif o
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(Acute Acceptable Operator Exposure Level ,
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AR CEYREE T - 2R3 21 M AE
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B~ IES R P EE (Wettable Powder,
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Concentrates, Emulsifiable, etc.) ; 7E/iti 25
PRESE T - HEF 4 R - B EHE
(vehicle-mounted) ~ EE #{ Ji 4> B 8 =X
(vehicle-mounted-drift reduction) ~ A T
F# 7 (manual hand held) + A T35 & =

(manual-knapsack) °

(application
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Table 2. Comparisons of three different model
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. Models
Compare items
OPHEC AOEM PAECS
Design logic Statistics Statistics Statistics and fixed
experiment values
Input Interface High Low High
complexity (Parameters input are  (Parameters inputs are  (Parameters input are
in 3 sheets) in 2 sheet) in 5 sheets)
Parameters High Low Low
complexity 1. unit convert: area, 1. unit convert: none 1. unit convert: area,
volume 2. More number volume
2. More number fillings and less 2. Less number fillings
fillings, less chosen chosen items are and more chosen
items equal items
3. No need of 3. No need of 3. Definition
definition definition conversion table
conversion table conversion table needed
Outputs  Exposure dose Sum manually Calculated Calculated
Risk Calculated Calculated Calculated
Protective degree  Realistic More protective Realistic

(Field crop high aceage) 4 » SHUMNEFATRIE
R ERITEYIAIERT R - HI 3 3555 M
= o AEMIBJ5H - HrR2EEIRY OPHEC &
) 21 388 T r e R T R R B BB AR
R R AOEM 78] 78U Bl DL 43 4wk 25 R I 5
AL - HASH) PAECS WJHE A P2 S50 & Hif
KECE R FRER RN - R
P - R 3 TE AR TR R R R
K0 HEBKERRY AOEM B H A PAECS %
DLy JEAGE S - iRy OPHEC HI LU
T - Hph HARRY PAECS B4y R
A TFEI - BATESE WS A - EE
i OPHEC W] H #HH ATt SE & Ik /N B
B » B AOEM B NI » Ji63:
&k - HARHY PAECS HIEMRIZFT IRy
EY) » MREEE A/ - A EBW - fE

PDORESE iRy R IE T - 3 TR AR AU B A 7 3K
BB i S RE - ARl - BRI -
BRAERWI S R B BB T E - A K
) OPHEC & HieftRIIFEHIE - £
F - R EZRY PAECS TEFEYIMERS ~
B fEHREE - RGHIREEIR - &l
BT K K] PLAE 3 R B e F % B &
et BRIy > — 5 A Je LAt PAECS 1%
RUGETTREFHFREAL - SS— Tl F TR
AR I < Z B RAL AT AUIY - ERr B3
SR R Z R 28 WEEEY) - fisEE
bk~ DUR5RE SR - DLSE AT & Tl R 3
TS -

B 5 F R R T S
A 2 8 JE\ s 5 — I I (L B AR - B4 )5
SO AR A > BRI AR (1)
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ARG EAREE - () BEAEm A28 (3)
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B 3 EEAE KR L TR
P DU 5 22 0 vk 17 08 40 A I B £
2t » HDIZEEIRY OPHEC ZiBEERK
BEER LT STEKB R EER 5%
rhHE S R 0 BEEAY AOEM Jx HARHY
PAECS ZEEHBEH KD » HHAW

PAECS Pt I & T B foe 1 B 3 I i 32 15
I R E » BRERAY AOEM 2 B2k IR %
Tl IR A < B - SR EY AL AR
BBUE K 3R £ B OPHEC (4N1R %)
©) > SRITECEN AOEM AR Pk 52 5% &
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AR R 2
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Table 3. Parameters required to model pesticide operations in Taiwan

Item Request OPHEC AOEM PAECS
Crop type Rice, grains, Compatible with Compatible with Compatible with
vegetables, fruits rice, grains, conifer  rice, grains, rice, grains,
(tree), conifer plantation vegetables, fruits ~ vegetables, fruits
plantation, (tree) (tree), conifer
miscellaneous plant plantation
(tea, betel)
Formulation Granules, Soluble Compatible only Options Options compatible
concentrate, with granules, spray  compatible with with requests
Emulsifiable (all start requests by
concentrate, formulations), liquid categories
Wettable powder,
Water solube
powder, Dustable
powder
Application Groundboom, hand ~ Compatible with Options Options compatible
equipment dispersal, handheld, = Groundboom, hand  compatible with with requests by
manually dispersal, handheld, requests by categories
pressurized, manually categories
mechanically pressurized,
pressurized, mechanically
backpack (manually  pressurized,
or mechanically), backpack (manually
mounted car or mechanically)
Area treated Optional write or Optional write or Built-in inputs Built-in inputs with

Protection equipment

Short term or long
term exposure

built-in inputs

Wear: short/ long
sleeve/trouser,
protection suit,
medical mask or
none, cap or none,
glove or none

Short/ long term
exposure dose

built-in inputs

No short
sleeve/trouser,
medical mask, cap
choices

Compatible only
with protection
suit, cap, glove

Short/ long term
exposure dose

crops (the largest
area can be treated
one day)

No short
sleeve/trouser,
medical mask, cap
choices

Short/ long term
exposure dose
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Introduction and Discussion of
International Occupational Exposure Dose

Estimation Models for Pesticides
Yueh-Yi Lee!”, Liang-Yi Lin!, Wei-Ren Tsai!

Abstract

Lee, Y. Y., Lin, L. Y., and Tsai, W. R. 2021. Introduction and discussion of international

occupational exposure dose estimation models for pesticides. Taiwan Pestic. Sci. 11: 29-45.

Reducing pesticide exposure is a key goal of evaluators who seek to decrease pesticide
usage; however, it is not practical to conduct field-based human exposure dose surveys for
every pesticide product. Even when such surveys are practical, they are expensive and very
time consuming. Many countries now employ tiered evaluations to assess occupational
pesticide exposure and to assess if exposure exceeding limits. Models for occupational
exposure dose estimation are the most commonly applied measures in the first-tier
assessment. In this article, we describe three openly-accessed models, including the
Occupational Pesticide Handler Exposure Calculator (OPHEC), the Agricultural Operator
Exposure Model (AOEM), and the Pesticide Applicator Exposure Calculation Sheet
(tentative translation as PAECS). These models were published by the USEPA, the European
Food Safety Authority (EFSA), and the Ministry of Agriculture, Forestry and Fisheries
(MAFF), respectively. We conclude that PAECS are the most feasibly model applied in
Taiwan, as their input parameters and options are well aligned with Taiwanese scenarios,
such as crops, application equipment, and etc. With regard to model constructors, we also
determined that data should be continuously collected in order to set appropriate default
parameters for Taiwanese model building. This will allow exposure doses to be more

precisely estimated, which will in turn reduce risks associated with pesticide exposure.
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