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Risk assessment of pesticide exposure and pesticide

protective equipment

Jen-Ho Li, Hon-Pin Li*

Taiwan Agricultural Chemicals and Toxic Substances Research Institute,

Council of Agriculture

ABSTRACT

The goal of the project was to examine current issues in the field of pesticide
exposure assessment with the aim of reaching an international harmonized approach to
methods of exposure assessment and pesticide safe use and protection from pesticide
application. Collected 1994-2003 local 326 generic pesticide exposure data of 9 years
with 5 different sprayer equipment and 16 different crop pesticide application in Taiwan.
On the basis of this assumption, modeling of worker exposure has been suggested as a
basis for the estimation of surrogate or generic data that may be used in a first step for
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risk assessment. These results showed that Percentages of the toxic dose per hour
(PTDPHs) of pesticides of less than 1% should be safe. PTDPHs including both dermal
and inhalation exposure were used to evaluate the acute risk assessment of the 5 kinds
of application equipment. Margin of Safety (MOS) values were evaluated for chronic
risk assessment with 6 h of applied. MOS values lower than 1 should be a source of

concern.

Key words: Pesticide, exposure, risk assessment, farmer, sprayer.
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Fig. 1. Pads on different body region fordermal exposure assessment

I ~EE 4,;5?']
AU R FL R ITERRREBI AT FHEREE - E LS L2 R G
VR‘IT?(XAD2 BB~ a-cellulose. & 7 M F ) B 1 f T RE 1 (T

PR B

s EN 337_ % Y I;I (3,6,10,16)

d A/?%sx%;? [3#¢ a-cellulose H i RETF 2 rUFpiZkip o w478 ¢ H 24
ﬁ%%%%%(ng/cm/mm) TP A2 F oA L LA AEBRFRE YLD
R K % #% £ (potenial dermal exposure)(Dy » mg/hr) > 4= & § A KR 2 RS G
F %l K & & £ (actual dermal exposure)(D »mg/hr) > e ika Bef F2 FERLE

LA ERE R RNIEG ALK & % £ (theoretical dermal exposure)(D, *
g/hr) » o %“%mﬁtié%*ﬂufuﬂ ML KR BET REIRRZAR KRR~
(Dppeg* %0) © 5 AF P L IERRE ~ L3095 AHE 60 27 > KI5 AF 2742
FEALK & & fc2 (ADD,, * mg/kg/day) ° 3 F ik~ L ¥ 7 £(R, > mg/hr) > &
FEAEPLIIERERT > TEHELAME OO >TEFALAE P2 /]22m3$"i;'%'ﬂ
FoooRdE AR DT 42 w3 § (ADD, 0 mg/kg/day) o ©4F ) pER pRE FTE A0
(PTDPH - Percentage of Toxic Dose Per Hour) " &2k Z € » » W05 | pFA
R F % £ (D> mg/hr)te 5 | pFefx £ (R mg/hr)2 - 8% 10d 3 L % LDs



Weed Sci. Bull. 31(1), June 2010 41

ZRERACAREEARLMETT(GE ) FUEEDTE P2 TSR
(ADI, mg/kg/day)¥ & & J f % {c £ (ADDy )% 0.1 & e } ¥ % & £ (ADD ) 4p
FE MOS E A itk B F A0 1 EAE (G 20

;)

PTDPH — De+ Rex 10

Dipsox b.Wt.

PTDPH (Percentage of Toxic Dose Per Hour)

Dp: ¥ = p 2 LKk & £ (mg/hr)

R H = pF @ pofgd efeirig 2 2 & & £ (mg/hr)

D ps5o © ¢ # 4 A K 2% “TiRl 2 LD, (mg/kg)

bWt: % & * | 2 HE (k)

BRERHd 2§ PP P EE 2 0B EF KRBT ERE -

R MR BRI
ADD(mg/kg/day)= ADDpgx0.1%+ ADDgg

5 % % £ © ADDrs=(Rg - Th - Tw)/b.Wt
A% EE  ADDpp=(Dg - S - Tw)/b.Wt
MOS ADI

ADDbEx 0.1+ ADIxe
MOS (margin of safety)
Dg: 8 =R N2 4 & % £ (mg/hr)
Rp: H RN Sd 2 drid 2 2 % & £ (mg/hr)
Ih: & A& 22 e g (L)
Tw : & A & X 2_1 {TpF ' (hr)
S: ii’:’ﬁ A 2 R84 % AF (cm’)
b.Wt : LR 2R E (kg)
ADD : & 27 A & % 1 it 2 & B £ (mg/kg/day)
ADI 1 & A & 27 & p 2 ¥ #P £ (mg/kg/day)
* Bk E A E X 2 ke F ;gzzm3 s Bl E A& 042 vt F L1530 ¢
(15.3 L/min = 22 m /day x 1000 L/m"/24 hr/day/60 min/hr )
* B R ED L2 "/"](—r 0.1
MOS & | ¥+ 1 5% % 7



42 i ARG G 572 - 6 97 W] [ N9 F 67

TITFEHNE

f1* EPA % }iﬁ'%;%Lmﬁ e T DEpredp PR ATV LS
FEEBTF > AP EREENEER FLSE o

PoRG AR EL YR DN E 2 Q)R E  (reentry) 2 375 & 7
Moo PR R B e N E AR HEe B4R (BBA H8&~‘*FHK*
(JMP 1986) ~ J= i i3 (Van Hemmen 1992) ~ % B #-5% (PHED 1992)#% P #57 1
PRz EERYZZHECER T2 ER 0 F BB EL KT A ﬂ*a%
FRr 2N AR g RBEHEARL Y L RIE S o B (reentry) 2 357 o
Nigg %7 v Zweig £ P& % & 1 & (74 ¥ + & § (dislodgeable foliar residue
(DFR))™ @ #t2. & § % % £ (Potential dermal exposure) > 3% ¥ Zweig Z &K T "% 2
ﬁ%ﬁﬁﬂtSOOOcmz/hr(%%?R— FELZGH)AFFEFEL EB RPN B
%K$@FW9’¥—WKMMDﬂ% RERS DFR ERfAGHELEBZE + ¥ =

ﬁ;»(‘uerH)r* A 38 RN R ,%EL_}%;% ) & = FEE(tier LD * 2 4 i B &
BIEO S AT R RN L R ERBE NS A AR L ERBE
%%%: 2 et X Ao o FAPR-H T EEF REIR L RIE E TR 2

1o F Lﬁ,Lﬁ-%gé%;;‘.ﬂm NI (kg/ha)‘ p%wm—» —\(ﬁv% \:‘E‘% N g EIN i};éﬁg(g_) N
T (e trpEm e THEB) Y R BFRF - Bk & 2 (Potential exposure) ~ F
# #% £ (Actual exposure) ~ ¥ Bk i ;g ¥ (Inhalation exposure) & 4v ik - ¥ & » iE &
B2 ZReRmEl{E2LITTRE% TG E R TALARA” (as low as
reasonably achievable)2. 32 4 F ¥ & 4 st £ D[ F EE F1L P 1o

BEFRELELLEE (reentry) B9 2 X 22 Rk BRERAT R ERBET
fe# X4 51995 & 4 7 > EPA #& ¥ 1 A B4R (Worker Protection Standard)
E & T o B B8 » 7 I (restricted-entry interval, REI) 5 %5 % B % {51
FILE B RHRBAOPEF o 5 - LLET 5 - B RE> 40 12 /] PF > 4 ﬂ"—“l’)i eiE
P o H A BARE (EF A% S k0 G A B RElERRERY 2R L S
% fr REI s ZpF > | —ﬁ@‘} 2 i E PRV R PERY o — A ki > RET AL

F Mo (7 ¢ %% Danger)shf = gef FpF 2 A ie ~ IR (REDE_48 /|
PFodrk g &R E S 25 ‘ffiﬂﬁﬁiﬁﬁiﬂ T2 P PEA AT e
%

=~ F e s (T &2 Warning) B 2 2ef FREE £ i~ B IR (RED A 24
] PE o
= A EAI A IVEEF ¢ ol Caution)inf # & 5o P2 1 ie ~ B 1 (RED)

12 ] pF o



Weed Sci. Bull. 31(1), June 2010 43

B BPA § - M2 A e FIE R T2 LB A G TR blden A
R T RRIERT A ST a0

LEREZEL%GITGRR

CHRF LAZEEERIEFLNER) T ENBEEH NS E)
RMBULVE S Me i B ¥2 107 235K 83-92 ELAEEABET
o BAFEIREIFEEL AT I E 320 FRAFEEF 16T
SHEARFEIN 2L BEHRAT c EMEBETR I PTDPH E 43 1% P47 %
Doowd PG R FAANEENS S E HEE, B 5L KA 2 LD5O
I3t 94mgkg FFo- LEEFERL AR EFLIL -MIEEAZLETR MOE &
A1 AR E ?g%4ﬂﬁges PO RN FREANEAENE
Evp# > AR F2 ADI £/ > 0.004 mg/kg/day ¥ & A f A 5EgE HE
2  ADI @]t 0003mg/kg/day FFo W adZ > BEATL - SHP W Fie
ZEPITR BTG By D REE S RFRR - ZHFZ T AR - L
%ﬂﬁ%ﬁ\ﬂ&#\&ﬁ“‘@ﬁi\%ﬂi\@ﬁi\wﬁﬂ\ﬁﬂﬁxk
FELPRY  RAFECATARBATPIYEF AT RE S FEE F
FAC B R E  FARA - TR S SRR 2 & B S 1R o 475
HEEH2 A EFNE LDy #33 94mgkg M kB A G o L%t T P
Y| (ADI : 0.004 mg/kg/day)% 4riG+>(ADI : 0.003 mg/kg/day)PFRIEL R > 7 BIEk
AR

RAE#E2 %X 2P

e A MRS PR L e R r s Bt s g Pk

VLR RS R B o Aok R Y R B Mg SRR

FEFERn G - P RIINE e REL - TR FHRRGFF N

EiepEiE > 3 opgst RERE 2 .
%%iiﬁgmg&4ﬁiﬁx&wlﬁgﬁjZki?ﬁ3

- N AR gw?$mﬁwkﬁafﬁ ok R EER B LG S
PIBA T ok 2 N4 o BAER 7 A B b0l g B 25~ o

S F R IR AMBERAFEEE ML FEIEAGRETE TR ERRE
WE e WAL R AT A E R UL R B o o



44

i ARG G 572 - 6 97 W] [ N9 F 67

Ji

I=q

—~&4w%%

CHERAZ A RE AR Y FAEANL R BEIPAERE b

3 R RAe ) B Sty 3 Tk Bl o
B3 oI EFL Ae—i Wikdon B ek BdF o
PR AEA D BT o

Hiﬁii@&@”ﬂéﬂ%&iﬂuWJ’%u%ﬁ?j it A
BREBLEE > BFLRP AL P B&Ed g r P4 £H A

BlALEANHF R BSE - P EF -G TR SE(LE2)

L e BV > 3 h § S ERE > WA DEF
FAREETR AR A s LB R F R BTSSR F SR
ZZ A O i

2SI VLG I VB RP FRT K5 F ATk BR
Fd o G ARG IR T R o
BBARMASLE N G P LR L F AL AR ERERY N T - B G

(iEfFpFe L 13T Fd daEEE G lEY o §%% L8

IR BETF AR P X BT LG B oo
mw%@&?w%ait%%ﬁ@&ﬁzi

,fﬁm\ﬁl—\«‘;}gp‘;m, ,rﬁ;gm;ﬁf—;ﬁsf{gggo
@“@m@ﬁ3%?%%w—Lﬁ”%ﬁ”%%%ﬁw’ﬁ@%@7¢@$
FREFE 2 o 6 RERERAIR S LT o FAREH S
B & e ?—”LF/ Ao PHE-2 PRIE  F] L Jé W REE (RELIRE o "}# J{'%%’?
P FNRIRD T A F RPR- Ak o & E Y hd® o Mg~ £ R B R
GErigp bRz, THRASIEET IR

rE BEL B RIFREER > RE D (LE3)
AARRAL AT RS EZ R o AJRE TR T
RGN BT A LI Rk AR IR
dA K~ o

BRF A

ﬁ‘g"/‘l%ﬁ?

;x
:Ef m m&x
rx‘—‘Rﬁ 7\“‘\

‘63*H%§:iiﬁ&%ﬁ%%4@&£wﬁﬁﬂi?j@ﬁlﬁm,u

PTRUE. & =20 N AR SV T

T

TN ERHEREF IR RFIRE  UELE RSN EE AR



Weed Sci. Bull. 31(1), June 2010 45

B 2~ Pﬁéﬁﬁs—i TRE L rg_;h s ;‘g%ﬁ g’;;\: s T},‘gﬂj;k s uﬁc&:;]?;t]rﬁ_%ﬁg °
Fig. 2. Respiratory Protection: respirator, mask with filters, mask with pump, self contained
breathing apparatus
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