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(1) =7 Y ILFIOET IV
T NENZDONT, 2O00FT AR Y, BIOFMIZIL, Model2 (surface
treatments) NHAWOHNTWD, HARFFH Y72 ORFEENHEINTEBD | &
EEIFHIE 300 b & L CRBEBENFIRIND Z L LD,

Pre-pressurised aerosol cans. Model 1: space treatments Task monitored

Intermittent discharge of a hand-held aerosol can into the air of a small sealed room (this event was repeated four times).
The results (all based on strontium washings) represent the sum of 4 spraying events. The subjects remained in the room

for 30 seconds after each event before exiting. The aerosol continuous discharge rate was 2.3 g/s.

The predicted inhalation exposure depends on the dwell time within the area sprayed and careful judgement is required
in the interpretation of both the measured airborne concentrations and the dermal exposure values. In practice, the
dermal exposure probably occurs mainly during the period of spraying. The value of the inhalation component results

from a 36 second exposure (6 second release + 30 second dwell time).

Hand and forearm Legs, feet & face Inhaled
Probability of exposure 100% 100% 100%
10 data 10 data 10 data
Range of non-zero values 21.6 to 432 mg/min 24.5 to 233 mg/min 64 to 374 mg/m’?
75% % value 156 mg/min 113 mg/min 234 mg/m?

Pre-pressurised aerosol cans. Model 2 : surface treatments

Task monitored
1995 study: spraying a small room including a sofa, 6 metres of skirting board, 2 dining chairs and 6 m? of carpet.
Hand and forearm dermal measurements only were taken.

1998 study: spraying a living room containing a 3-piece suite, 6 m? of carpet and a pet bed.

Hand and forearm Legs, feet & face Inhaled
Probability of exposure 100% 100% 93%
15 data 6 data 15 data (1 = zero)
Range of non-zero values 1.7 to 156 mg/min 17 to 45.2 mg/min 0.33 to 49.5 mg/m?
75% % value 64.7 mg/min 35.7 mg/min 35.9 mg/m?

For this application scenario use the Aerosol Surface treatment model

- 11 -



(2) NYH—RAFL—H|DRFEEDEH
) H—=AT L —ANZDONWTIZ L OOETANH Y HEARFHEYS7-Y ORRE
MEESNTND, ZFEFRFRILX300 & LTHBEENHEINLIZ RS,
B, NI T—RA7 L —HOESHOFERIZE D HIROBERE T RHDHED &
Thd,

Hand-held trigger spray containers. Model : surface treatments

Task monitored

Hand-held trigger spraying 13 m of skirting board, 2 m? of shelves and 8 m? of horizontal and vertical laminate surfaces.

The sprayer discharged up to 1.1 g of product per trigger pull. Note: hand muscles experience rapid fatigue after very few

minutes’ use of these devices. The results were all based on strontium washings.

Hand and forearm Legs, feet & face Inhaled
Probability of exposure 100% 100% 100%
11 data 11 data 11 data

Range of non-zero values

3 to 68.2 mg/min

1.9 to 12.4 mg/min

2.6 to 19.5 mg/m?

75t % value

36.1 mg/min

9.7 mg/min

10.5 mg/m?

For this application scenario use the Trigger spray surface treatment model

- 12 -




A#E 2

RKEICETH5IT7VLRRV M) A—RTL—HORBERHICERDHER

REGHRORERRERIR LT A=
(1) HNZRFE

TV VOBRNEEEIL LTOLEBY ThoT,

- #8FZ : 480 mg/lb x 1 1b/454 g x 1000ug/mg = 1057 ug/g

- N 2.3 ng/g
O PHED SURROGATE EXPOSURE GUIDE ¢ SCENARIO 10. AEROSL APPLICATION

Dermal Exposure

Clothing Head and Neck Upper and Lower Arm, Hand TOTAL
Scenario (mg/Ib ai handled) Chest, Back, Thigh (mg/Ib ai handled) Dermal Exposure
and Lower Leg (mg/Ib ai handled)
(mg/Ib ai handled)
No Clothing 455 327 106 - 480
+ +
Single Layer, 455 354 106 190
No Gloves
Single Layer, 455 354 0.532 81
Gloves
Dermal Exposure Data Confidence and Items of Note
Clothing Scenario Data Confidence/Items of Note
No Clothes Dermal replicates = 15, AB grade. Hand replicates = 15, Grade A. High Confidence

Single Layer, No Gloves | Dermal replicates = 15, AB grade. Hand replicates = 15, Grade A. High Confidence

Single Layer, Gloves Dermal replicates = 15, AB grade. Hand replicates = 15, Grade A. High Confidence

Inhalation Exposure and Data Confidence

1.300 pg/lb ai handled. 15 replicates, AB grade. High Confidence

Note: Although the unit exposure appears higher. the values are normalized by Ib ai applied. The amount of a1 applied per replicate
was only 0.01 Ib ai (one aerosol can). This scenario represents an insecticide crack/crevice treatment.

(2) 1HY7=Y D&

EPA DR —LR—VIZAASNTWDEIE Y — MZ, 1 HY72Y OfEHEDT
TV MERTREH SN TS, LLRRS, =7 VY LERe N H—2 7 L —Fl
R EINEET, P TR THERTHDIZHOWTIR, T 7 4V MEDSHER TE /R
Mo T,

O EPA DAR—LL—

Note: users may notice incomplete calculations due to missing default values for amounts of area treated
or volume sprayed. This is the case for approximately 18% of the more than 1,000 pesticide
handler exposure scenarios in the tool, and represent mostly smaller-scale, handheld, non-
agricultural crop use patterns. The Agency is currently in the process of establishing defaults for
every scenario, but, for transparency, has still chosen to publish the calculator tool.

- 13 -
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2. —RFREICBIT D BRBEEAE IS
(1) BEfrEEE

A HINT A—H

Standard Operating Procedures for Assessing Residential Pesticide Exposure (4

Equipment/Application

Dermal Point Estimate

Inhalation Point Estimate

Formulation
Method mg/1b ai ug/g ai mg/lb ai ug/g ai
Ready-to-Use Aerosol can 370 815 3.0 6.6
(RTU) Trigger-pump sprayers 85.1 187 0.061 1.3

370 mg/lb x 1 1b/454 g x 1000pug/mg = 815 pg/g

85.1 mg/lb

x 11b/454 g x 1000png/mg = 187 pg/g

3.0 mg/lb x 1 1b/454 g x 1000pg/mg = 6.6 png/g
0.061 mg/lb x 1 1b/454 g x 1000pug/mg = 1.3 ng/g

C I IO AL R ORI, SR TR L5 A O RIS
SHOTHY | BACH LI a0 BB 72 > Tk, RHERERSE
NCLICRET AR THD LEATHS,

~

Limitations: Though the above referenced study is useful for assessment of exposure during

applications using aerosol cans, the following limitations are noted:

Standard Operating Procedures for Residential Pesticide Exposure Assessment N
C-138 LTV 139 (Hhkh)

® The study monitored individuals during applications to indoor locations which introduces
uncertainty when using the data to assess applications outdoors. )
LUT, ARBLEER OB
HH RERNA
bR 75 | PHEDS521
RS | - 15 EFORRDFE T, BFE., a0 F, B 0E R CITES
WesE | - 3 HREO S NOBBREIZ L HREE (15 6)
WA | - AR EARE 1%, 160z (K450 mLAG) 1 AR REHAR
R AR A S
#RA > | PHED 456
— 15 DR DFET, B, AR ED T, BLRSOIER TS Lok R
(%5 % ) 30 53 TR DE )
WERE | - 5 HIO 3 NOBBRFIC L D8R (15 1)
WA | - AR EAE 1%, 160z (K450 mLAR) 1 A4 EHAR

- 14 -




N T—=RAF L —KIOBAFRFEEORI L o723 BRITIL, b~ FoF =
U U ASOEAA N OMEETOMER & Vo 2N E ST & &2 S50 S E
TEEESNTZHbDHH TN, RTOT7 L —ARLFEDEY Lo =N EH &
HpbERHGH CEEINTZLObEEN TV,

Flo, P bRF 20 U~ LIEARICON TR, REEEOT 7L
D 90%A3 I TR & 72 0 12L0OD OfiE (1.0pg) ZHWVWTWbZ &, WA
BED 40 YT NADHH 19 o L THRE TIRARI S 720 12LOD Off
(0.01pg) ZHWTWND Z &2 6| BT RBEEOPRTITIERE RS LE 2RI T
HoT,

/

Standard Operating Procedures for Residential Pesticide Exposure Assessment N
C-118 LTV 119 ()

Limitations: Though the above referenced study is useful for assessment of exposure during use

of ready-to-use trigger sprayers, the following limitations are noted:

® An estimated 90% of all dermal exposure samples (underneath the individuals clothing)
were non-detects. One-half the limit of detection (1.0 pg) was used.
® Nineteen of 40 inhalation samples were non-detects. One-half the limit of detection (0.01
\_ pg) was used. Y,
LUT, ARBLEER OB
HH RERNA
bR | Merricks, D.L. (1997); MRID 44459801
ERSE |« b~ FPROF =20 VICHAT (K21 (454gx2=908 g) Z#J 20 43 2> THiAR)
PR - 40 NOWIERFE
PEREH] |+ 0.1%D A /Y L] (2 1b DRFIHIZ 0,002 1b D F1 /173 Y L)
HH AR N A
AERE = | Knarr, R.D. (1988); MRID 41054701
c127my (1.89L) OEZRICI8 A LV FOR—RAEZRUFTENT (FT7 7L —
it FH 1 .
L7p D) BiAR
PR -+ 3 NOHBREIC LD 5 EIOFER (15 1)
— * FEAIANEA, o )
« 9~21 4y DHAR T 0.01~0.025 1b(4.54~11.35 g) DA NS % Bdk 5
HH BRI
AR Barnekow, D.E.; Cook, W.L.; Meitl, T.J.; Shurdut, B.A. (1999); MRID 44739301
RS | - BANT (RO, B 22) #dh
WA - 15 NOWERE
WAl | - 0.5%D 7 v el R AHK] (24 0z R R IL(680 g/R kL))

- 15 -




(2) 1 H&EY OEHE

Rlox A7 R A AV B AR

Lawns/Turf 1

Gardens and Trees 2%

Outdoor Fogging/Misting Systems 1

Insect Repellents 1

Indoor Environments (16-0z cansl)

(Broadcast Surface Spray) (454.6 o/ A)'F

Aerosol Can Perimeter/ Sppt/Bedbug 05
(Coarse application)

Space spray 0.25

Perimeter/Spot/Bedbug 0.5
(Pin stream application) (16-0z cans)

Crack and crevice (454.6 g/ )™
3
Treated Paints & Preservatives (12-0z cans)**
(340.2 g/A)™*
Lawns/Turf 1
Gardens and Trees 2
trigger-spray bottles Outdoor Fogging/Misting Systems 1
Indoor Environments 1
(Broadcast)
®110z=2835g & LCRtH

%

kok

1

D 2 ARORHL

For all other applications, information on the amount of product used is largely unavailable. For
manually-pressurized handwands, backpacks, and sprinkler cans, a volume of 5 gallons is
recommended; for aerosol cans and trigger-sprayers, 2 cans or containers per application is
recommended. Should ready-to-use containers of granules or dusts/powders not specify an area-
based application rate, 2 containers per application is recommended. These are conservative
estimates based on professional judgment informed by existing applicator studies which discussed
the extent of use (e.g., duration, volume, etc.).

D 3ARDIRHL

Upper-percentile assumption for the amount handled is 3 cans (12 ounces each) used per event ( the
90th percentile amount of spray paint used per event is 36.11 oz/use (U.S. EPA Exposure Factors
Handbook ,2011, Table 17-18).

ARLLUT ORI

Aerosol Can: 1 can for broadcast surface sprays. 0.5 can for perimeter/spot/bedbug (coarse and pin
stream applications) treatment surface sprays and crack and crevice surface spray treatments, 0.25
for space sprays. These values are supported by data from the Pesticide Handler Exposure Database
(PHED), which indicate one 15-0z can is used to make applications to crack, crevices, baseboards,
under sinks, behind appliances, etc, as well as best professional judgment.

* Trigger-pump sprayer: 1 container for broadcast and %2 container for perimeter/spot/bedbug (coarse

application) treatments. These values are based on best professional judgment since no data are
available and may be refined based on label information.
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AE 4

I7 JIVEIFDHFE

) EGEE A O CREZ AT 256 & E - MAIH O 2 ZVITFEEIRIE D 100
um KD HONREL FTCHLEESL T — LA T L—Y THEATLIHEZHO L OITF
PIRIEDHY 50~80um FRIEE & FEF MW & OHE R H D7

WAMZ BT D IEH CTIEH 203, ByIEER I D =7 Y AFIO TR KRB /NE
WEDIREND D,

Product Spray container | Use category % 0-5 pm %5-10pm % 10-20 pm % 20-40 pm A EF (%)
toilet freshener spray can air space 4 5 19 34 62
textile freshener spray can surface 0.6 0.6 2 15 18.2
fly and mosquito spray can air space 5 6 14 25 50
spray
fly spray spray can air space 7 8 26 33 74
paint 1 spray can surface 1 1 4 10 16
paint 2 spray can surface 12 16 40 31 99
furniture polish spray can surface 0.2 0.5 2 22 24.7
cockpit spray spray can toward person 0.6 0.7 3 8 12.3
flea spray spray can air space 3 5 23 35 66
wood preservative spray can surface 1 2 12 33 48
plant spray 1 spray can surface 0.4 0.2 0.4 3 4
deodorant 1 spray can toward person 6 7 31 45 89
deodorant 2 spray can toward person 8 12 36 34 90
deodorant 3 spray can toward person 15 18 42 25 100
hair spray 1 spray can toward person 2 2 11 44 59
hair spray 2 spray can toward person 2 1 9 42 54
hair spray 3 spray can toward person 1 1 5 30 37
all purpose cleaner trigger spray surface 0.4 0.3 2 7 9.7
bathroom cleaner trigger spray surface 0.2 0.1 0.3 1 1.6
anti-grease cleaner trigger spray surface 0.3 0.2 1 3 4.5
agair;::s(;i:vﬁng trigger spray surface 0.4 1 1 2 £
plant spray 2 trigger spray surface 0.4 0.2 1 12 13.6

2 RBIRBOS R~ = = 70 (R 21 42 IPM BRI S ERE - iRt LFtd3E) <URL :
https://www.maff.go.jp/j/syouan/syokubo/gaicyu/g_nouyaku/manual/pdf/all.pdf>

3 The ConsExpo spray model Modelling and experimental validation of the inhalation exposure of consumers to aerosols
from spray cans and trigger sprays <URL : https://www.rivim.nl/bibliotheek/rapporten/320104005.pdf>? P19
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ZEIEALGZVEEOENEICHE TS RBZEDFRICDOLNT

1. FAlORIEEE

(1) =7 VLAl (B dAl

- B OMRGEE R

D% TRt
400~500 mL 554,520 A

(2) MU AT—AT L —HlOREE =

6000 miE A - BEE = REH
5000
K
. 4000
Ju
#3000
%
s 2000
T 1000
.
— 0 I
250 mL 300~500 mL 500~1000 mL
M ORE
(7)) Al - BEA
wEORNE HR e S &
250 mL 72,132 A
300~500 mL 786,500% A
500~1,000 mL 4994,769%* A
*:500mL OREOT N ZFTe

** . 500 mL DR EORL 25 F 720

(1) BrELAl

BEORE MR et
500~1,000 mL 295,000 A

|

b AR N RO L EHEET 225 OB S Y HEIC LD

- 19 -
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(3) v U—Al (BREA)) OHEHE

5000
B 4000
Ju
2 3000
j=EA
~ 2000
:F‘
0
1000~2500 mL 3000~6000 mL
5 DI &
LD & W ek
1,000~2,500 mL 3858,186 A
3,000~6,000 mL 1658,000 A
2. WAE

LERE 720 OBAKRIIR LA THLNR, ILOLOERKTAAEALLL
DHEFI DT D &,
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TSS9 A 28 H FEEEMFEEARE RS (38 1) EE

VillpARC!

EEGERAEXEIIMICES ITSA4 o F—BFE=EDEIRLZDT

[==N
1. B

BATOT 7 4 v b DBEALZEBEIZOW T, R 22 FE~ Rk 27 F 5 B3R E A
IRF DBLFELEN B E FYED RE LIS 7ot D72 O OFRBRF ] OFERICE S &R
ELTREZATHD, YRFHAWZRBRIEIL, Ny FETHLIN, EBEOBREHFEIC
BWTHEHTREGEHZOWT) CERL 31 43 A 29 BAFT 30 M5 6278 524k
KPER S - ZRFE®Em) (LT [@Em) Evo,) ICED HIREETIE, 25
EELRASND L E BT, Hf44E9H 2 B 5 MR AEL 2SIk
W TESC I T 2 B HE BB RROERIC Y > THETREHE] 2RE
L. PHIICRZ T, 8L 722 2 BRI A SR 2 MU Rk U 7= 2882 70k 13 3266
TEXD LI E T, HMA4FEIH 16 HEE 32 MEKSBESIC, TONKFE
WELIZE ZA MEEERCRBREERKDOT U2 —D FDA v —(EE&ZE
LT, EENERATORBEZRT 2 HERH LD TIH 20N EHERZ W
FNWTWnWb EZATHD,

Ptz E M L7c L EORBEREIT, VEEHLEA LW E ZORBEREICT 7
Vv hDOFHBEBR (EXAR Y « RHOEERTHL 10%) 2R CCHEB' T2 L
ELTWD, ZOT 740 bOFBREIL, EOXIRFHTThHo T ENE#HZ
L2 NN EIRSFIICERESNTE Y, P ED FICERT 54 v —~D
IO B EORND BBRE P 2EIET D2 LT, X0 FERBICHI L 7= 2Bl & /e
Do

INHOZ EEBE R, BKICBITAA VI —(ERBORR N EMHETHIE LD
2. BOEOFHEIZ Y 72> TOA »F—EEOBHR W E R 2,

X1 BT SNTCREDORENLTDH B, HHEFICET 2 0DE, BEMHEZFD 1 HY
720 ORIERFRE B X, UFICXvEEEh 2L LD,
1 HY7-0 #ifERE = (EEY7Z 0 ARG ERE) X (1 BEEERE) X
(Hpr R E) X (BhEi @) X (REH D ORINE)
%2 EXOTHRBEA T —fEENOEB LBV EZERIIRX LI ETDHD,

2. BT DA o F—F BRI (k1) |

HUEEE O ZERROERNL, EXAR Y - RMOEEEDO TFTDOA 2 F
—HEEDOHIIFESW I TR DMER SN TN D, Fo, —EHDTF U FTHBWnT
L. RiREHBRK (LA A=Y LAV b T P =M ZERER) ORI
BETFEOTOA L F—(FEEDIHIFESW PR HEIN TN D,

KRN DT DIRHL & 70 o 72581, FEBRD 1 HOFEDORZRBELZRET 56D




ThHO MERMFELZENTLLER1IOLEY LT L 1 HOIERFRH (8 KFH)
THEM SN2 b DO TR EERRM L U T~ BRI LA H 2 D TH

27,
1 ERINOTRROARHML & 72 o 7= 3R ER D VEZE RS
ai & kg AR _ha | AR _L/ha
AN VESERER]_5)
@ (@) (L/10 a)
MLanak | 00550000 102
M/L knapsack® a 861:11335' (5)0) 17~169
HCTM® (8868-3300ng) 19~671 (26266-2%)(())0) (88(:19?1‘.177)
LCTM™! (7867:225500680) 89~-521 (403:12800) (77?:12(()))
HCHH® (2862:66330) 80~304 (02'52;;265) (111%:111 13 2(()))
LCHH' (1861:115'80) 92~260 ((5)'05:111'(1)) (111133:2252)
GHHCHIE | (300"1500 o120 Go-ti0 73156
GH LCHH" (2'204%‘6:)06)6 23~113 (0 1 é:ﬁié; (7700;:338%

: sy (ad.: active ingredient.)
: mix and loading tank (% > 7 % 72456 OFRHLRE)
: mix and loading kanapsack (758 = HUF % O G HLEE)
: High crop tractor/vehicle-mounted or trailed application (SZIARVEY) ORI AT
: Low crop tractor/vehicle-mounted or trailed application (V- {E47) DR AT )
: High crop hand-held application (SZ{&{EY) O F#iAi)
: Low crop hand-held application (CF-HEi{E#) D FHiAr)
: Greenhouse High crop hand-held application ({828 O SZARVES) D F A7)
: Greenhouse Low crop hand-held application (.28 O F-mi{EY O T-Hifi)

50 h 0 o 6 o & g%

3. KEICHFEA v F—HEROTHE (IFE2) |

RN &[RRI, BEXAR Y « BHIEOERPCNREETFRO FTOA F—fFE &I
AL TPRHEDPHESNLTWS, £7o, KEOTHIZNL 1980 FR D REERER DR
ROLEENTWDEN, BITEO RO LS THIICEBERREEHR L, £ 0Ok
REAWTTHRZ2HELTCWDHLEZATHD, KT, UETORTERBRIT Y Fik
TEEENTEBY ., Ny FEOFORHEINE ROz Xy FOmiE» b EH I
FToZ %) 2MHETIRET DD, BIETEEFUEENHVLN TS,




4. HPEOZBERBRORN

FDE O HALREE R ORI & 72 o ToFRBR OB R, B2 b 2 RHIFRE TH
D (GEK2)MEEDOTIEM LA =20 b EFEIREIATHD B3 ),

# 2 WHAEHOTRADIRAL & 72 - 723l BR O VE R 5

VA alfiE g | TEEEFH_0 | BUmmAE_a | BOWKE_L/10a
FLENET 2~1000 1~5 - 10~400
LS RvALN 7~61.9 17~50.8 2~11.3 175~605
?];%;iﬁﬁ; 4.6~270 6.55~123 2.74~70.2 100~263
(i&z;;;ﬂﬁ%) 20.3~69.5 7~15 10~39 98~200
%tiiéﬁ%ﬁ):) 18.5~280.0 25~83 3.3~12 266~750
%ii’l‘lﬂ;gﬁfﬁ:; 21.6~195.1 7.5~26 9~20 200~512.2
%Eﬁéfﬁﬁi 12.4~93.5 12~59.5 3.3~10 112~397
iﬁﬂzgﬂ%) 22.4~807.0 8~41 8~30 108~352.7

* o HhRSY (ad.: active ingredient)

(1) @EOIEEED FIZERT LA v —~Df B EDOBHR NSV T

WK TIE, A v T —MEREOAICESEFHIH L TWD Z & BRINTIIE 5
DIEERETH-TH, A VT —(EENLRBEZHEHLTWVWDHZ Lk,
TN EORBVETED HilE OEEEZ A L CTE L - BRoERThiuE,
AT NEEBOHBDOCHVRBEBRLIRETEDLEEIOND,

. (EEEEZER LEM L-RBROBREZHAWT, & BICRRBERFRA
IZ XD ERBEOKAEZET H2HAIE, FEEEROA VF—~DfEEDH
FHMEICHREEZ R LB LR D,

(2) RZBEMESRA M OREBEFRO FICEAT A T —~DOf 5 BEDO Bk
VMZ DWW T
Rk Tld, RRBEBRASCARIREBME AL E M LT3 L 7R B ORE R
O, A VT EEORZESHTETFHRDPIHESN TS Z &, 72, OECD
DHA X2 AT, BBkl DRI S 72> IR BE w2 ST 5 2
ELINTWEItaHEXDE, NETERERBRLZEET 2558120, B
AR O AN LEIRDNEE SN D,
WRIN O FRER TH&E M S e ANREMEIBREKIL, LA A=Y AbFP#ERSE T

I Series on Testing and Assessment No.9. Guidance Document for the Conduct of Studies of Occupational Exposure to
Pesticides During Agricultural Application. <URL: Guidance Document for the Conduct of Studies of Occupational
Exposure to Pesticides During Agricultural Application>




HY ., BTBRETHRNREEVRACE LTAFARETH D 2 & MO D &R
FWazEET 5L, IPEOMBIE T NRBWNBRKZEM LIBEIC, T
—EBENOHMNERRERELRETELHEEADND,

(3) *Hidt ()

Ny RN TaFEEO T PR NELETH L Z s, JRAL &
HREETERmSAL, 77X =K o —~DREIEOFEEDRE S5
R Sy, R LRI R 2@ S &Il L2 S8 id, v
TAEREPORMABZFEREZFEH L, FHEICH N Z & & LTELE 5,

(LA E)

B

? MBI R R ORI BETROERORMIICONT (BR34E3H 12 A BEEMERSEEIHAE
A 22 AR 2 T E)



AR 1

BRMICH 1T DM v —REEDRFENIZDONT

EFSA2014%1281T 54 » F—EBEOIERIZOVWTIL, BEMHEREZEERHOT
7 /v (AOEM: Agricultural Operator Exposure Model) D HCailBH &1 T\ 5, AOEM (Z
I, AR C 2 o, AFFC4 DU T UARH Y WINDOTF U AIZBNTH [F
(hands) ], & (body) ] KUY & (inhalation) | CTH&EMNLORFERELZHH 5 FH
APHESNTND, PEOMEKIZBWN T, 2 EEZHREHT 5 THIE LT ltotal
hands] } ON Ttotalbody] MAE SN TS Z LA T, MRIRBMETESCE T OE
EE (EXRY - BWOEES) 250 LEEAEOA v —fEEE2HEHT 5 TR
Toh % Tprotected hands| MO Tinner body ] & HE IILTW5, BhiERdE D EE %
ANDLEEIE, 7=k v —fEE (BEE) 22 s LT
%o & BT, EFSA2022*ClX, IR= (Greenhouse) TOHAi >+ Y 478 2> (GHHCHH
KOYGHLCHH) EBnEfL, LA A— (rainsuit) °Pi# R (protective coverall) 35
HEEOA VT EBEOHES FBEVRMFARE L > T 5,

AOEM DOFR#L (BfR2013° )2 TF BfR2016°) Z iR T 25 &, & THIK ORI & 72 - 723K
BROMERHER TE, LA A=Y I bZPER % % A U CE L 72 B o2 %
F 1 ~FK 3ITRT,

4 BRINIZE 1T 5 FRIX DR &5 h
1. THXDOE
logX = alogTA + > [Fi]

where

X = exposure variable

a = coefficient estimated from the available data set

TA = total amount of active substance applied per day

F = numerical adjustment to log-exposure for the presence of specific factor, e.g. specific
product formulation type or nature of contact with foliage (dense or normal scenariog).

2. PHIEOH] (GHHCHH @ body D 75 /3—& > & A JMEDOTHI)
Total body
* log Dag) = log TA + 0.67 [dense] — 0.81 [trolley] + 5.59

Inner body
* log Dasp) = log TA + 1.64 [dense] — 2.42 [dense with rain suit] — 0.54 [dense with protective
K coverall] - 1.23 [trolley] + 4.19 /

3 Guidance on the assessment of exposure of operators, workers, residents and bystanders in risk assessment for plant
protection products(EFSA2014)<URL : https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2014.3874>

4 Guidance on the assessment of exposure of operators, workers, residents and bystanders in risk assessment of plant
protection products(EFSA2021)<URL : https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2022.7032>

SJoint development of a new Agricultural Operator Exposure Model(BfR 2013)<URL:https://mobil.bfr.bund.de/cm/350/joint-
development-of-a-new-agricultural-operator-exposure-model.pdf >

¢ Update of the Greenhouse Agricultural Operator Exposure Model Amendment to Project Report 01/2016<URL:
https://www.bfr.bund.de/cm/350/revision-of-the-greenhouse-agricultural-operator-exposure-model.pdf>
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7RE. BRINZI1T 2 B dE iR OB E OG22 & B ERR %
RKODHZEIFFEMICEHE LN LD EEZOND, ZOZ b, Bi#EEREEH LT
Il L7 RBROFE R 2 H O D 5A 121, BRR A BN RO 2 D Tix7e < Pl
EERALIEGEORGREZRDD ZENBENEEZEZOND,

Limited data are available on the performance of certified protective impervious clothing,
since these types of PPE are not suitable for performing exposure studies (due to the intrinsic
property of such dosimeters potential exposure cannot be measured properly, since parts will
run off: the a.s. that remains on the PPE is considered to be a fraction of what originally
impacted on the PPE; however, what fell off is not available for transfer or contact with the
skin, thus what remains can be considered to be potentially available (= PDE) ). Therefore
also very limited actual measurement data were available for inclusion in the analysis.
However, ECPA has made an estimation of the performance of a few types of impervious
clothing. In case of a Cat. I water impervious rain suit a migration of 0.2% was estimated
based on the comparison of the 75th percentile of potential dermal exposure levels (1648.8
mg/kg a.s. applied) measured on polyester-cotton coveralls with the 75™ percentile of the
actual dermal exposure levels (3.3 mg/kg a.s. applied) measured underneath the rain suit
within the same study. In Figure 12 the measured actual dermal exposure levels of other
types of PPE are presented, indicating that when applying the same approach for these types
of PPE even a lower level of migration would be found, indicating a migration of 0.1% or
lower for Type 3 and Type 4 coveralls (based on personal communication with ECPA).

#1 HCHH1 OBF#ERXIZILVA v A=Y ZEH Li-ilBR oM E
HH IR 75
AH%hESy | Chlorothalonil (750 g/kg)

7 Water dispersible granules

1E%) Peppers

Outer (Teflon coated polyester/cotton blend; category 3, type 6 certified coverall, operators 11-17)

rain suits (Nylon/PVC; operators 18-33);

Inner full-length cotton undergarment
TR AR G HE9)
F (inner) hand washes

Al TH 0.7to 1.8 kg a.s./ha
BT R ] 91 to 202 min
AT T F 0.4 to 1.1 ha was

Type6 DRIk % & L 7 aklions LA 2L

TA a.s. | Exposure time | Inhalation Hands Gloves | Bodyinner | Bodyout | Face/neck
Operator .
(ke] [min] [mg] [me] [mg] [mg] er [ug] [mg]
11 0.86 128 429.2 4 - 24209 NA 45
12 1.50 202 951.4 14320 - 475732 NA 147
13 0.60 99 40.6 1865 - 4347 NA 59

7 Bystanders, Residents, Operators and Workers Exposure models for plant protection products (BROWSE), seventh EU
framework programme



14 0.50 104 1211.5 1806 - 141919 NA 25
15 0.70 99 125.0 2163 - 135311 NA 11
17 0.60 115 236.1 1977 - 29551 NA 3953
Rain suite % 75 H U 72 38R A% S 22
TA a.s. | Exposure time | Inhalation Hands Gloves | Bodyinner | Bodyout | Face/neck
Operator

(ke] [min] [ng] [ng] [mg] [mg] er [ng] [mg]
18 0.65 140 130.2 74 - 4248 NA 5
19 0.55 140 258.3 9 - 421 NA 15
20 0.94 120 202.8 72 - 375 NA 449
21 0.94 125 291.7 998 - 1276 NA 143
22 0.63 100 338.5 469 - 4645 NA n.a.
23 0.50 100 478.1 430 - 2605 NA 591
24 0.86 106 224.0 8444 - 1197 NA 3712
25 0.79 104 54.6 4715 - 1196 NA 211
26 0.41 101 75.0 5791 - 768 NA 39
27 0.75 128 458.3 81 - 1085 NA 1125
28 0.53 128 99.0 602 - 4248 NA 2361
29 0.74 118 178.0 69 - 421 NA 1986
30 0.71 91 57.3 2415 - 375 NA 147
31 0.71 107 172.9 3253 - 1276 NA 126
32 0.75 127 101.0 36 - 4645 NA 178
33 0.83 132 3344 419 - 2605 NA 148

- R, NA  HIEEd,

#*2 GHLCHH3 ® LA > A2A—> %35/ L7 RO E

HH BRI A
B34 | Cyromazine (750 g/kg)
FR Wettable powder
Melons
1E%)
The melons had a height of 20 to 60 cm and covered the area to an extent of 50 to 100 %
Outer 1 PVC coated rain trousers which were not sampled.
Outer 2 one layer of outer sampling clothing consisting of a polyester/cotton jacket
inner cotton long-sleeved vest and long johns
FE Gloves were used by all operators as well and collected afterwards to determine potential hand exposure
Hand wash samples were taken at the end of the application task to monitor the exposure beneath the
F (inner)
gloves
aift F&E | 0.2kga.s./hain 702 to 996 L water




WO | 23 to 113 min

WOMmEFAE | 0.1t00.4ha

TA a.s. | Exposure time | Inhalation | Hands | Gloves | Bodyinner | Bodyouter Face/neck
Operator

(ke] [min] [ng] [ng] [mg] [mg] * [me] [ng]
1 0.066 51 12.8 0.2 390 44 451 10.6
2 0.025 26 25.9 12.3 1024 21 1795 23
3 0.041 45 234 1.3 1426 55 3630 2.0
4 0.046 37 443 0.2 360 68 1062 3.7
5 0.086 111 8.3 1.9 566 20 837 2.7
6 0.031 32 26.1 0.3 351 40 717 0.8
7 0.040 48 59.8 0.6 968 89 5565 43
8 0.070 113 78.6 1.5 1255 154 21416 15.1
9 0.054 49 5.6 0.9 1306 80 8315 3.7
10 0.026 23 4.7 0.1 450 42 974 0.6

* without leg exposure

#3 GH1ODOPERE AR L=l

HA AR A%
BRIy Spinosad (480 g/L)
F Suspension concentrate
1) Strawberries ({&) (/& : hanged straw-berries) , pepper ({X) ,eggplant ({X) ,tomatoes () ,

green beans (%)

Outer Category III Type 4 coverall (Tyvek Classic Plus).

inner full-length cotton undergarment

FE protective nitrile gloves (EN 374-3)

F (inner) hand washes

AR TR | 0.02t00.11 kga.s./ha

AT ] 8 to 38 min

B A 0.04 to 0.23 ha was

TA ass. Exposure | Inhalation | Hands Gloves Bodyinner | Bodyouter | Face/neck
Operator
[ke] time [min] [ng] [ng] [ng] [ng] * [ne] [ng]

1 LC (K) 0.0032 13 - 1.90 183 640 4914 11.2
2LC(T) 0.0047 8 - 0.15% 173 1.2 932 3.6
3 HC(T) 0.0254 18 - 43.0 530 309 11661 2083
4 HC (K) 0.0096 20 - 57.5 1705 71 11771 160
5 HC (K) 0.0043 35 - 0.25%* 555 657 11290 883
6 HC (K) 0.0037 37 - 0.25%* 359 43.6 3402 240




TA ass. Exposure | Inhalation | Hands Gloves Bodyinner | Bodyouter | Face/neck
Operator ) )
(kg] | time [min] [mg] [mg] [mg] [mg] * [ng] [mg]
7 HC (K) 0.0048 28 - 0.25%%* 355 3.0 2158 251
8 LC/HC
0.0048 38 - 0.25%* 268 48.6 2874 55.6
X)
9LC (K) 0.0192 26 - 0.25%%* 455 39.3 4164 143
10 LC (K) 0.0192 25 - 1.5 610 23.8 4873 200
*LOD
** 15 LOQ

K: knapsack sprayer

T: trolley sprayer
HC: high crop

LC: low crop




A 2

RKEIZHE TS v F—tEEDHN

KEOFHIAIL, BHALEEE, BAmESZY OFHELT 1 H 4729 OHAmHEHE
DD TH DY, Z0 o5, BALERBEIZOWTIX, VU A L#EEEOMAY D
EITED HILTND,

( KEI=H 5 FAROR

Daily Exposure (mg ai/day) =
Unit Exposure (mg ai/lb ai) x Application Rate (Ib ai/A) * Daily Area Treated (A/day)

where

Daily Exposure = Amount deposited on the surface of the skin that is available for dermal
absorption or amount that is inhaled, also referred to as potential dose (mg ai/day);

Unit Exposure = Normalized exposure value derived from August 1998 PHED Surrogate
Exposure Guide and various referenced exposure studies noted above (mg ai/lb ai);

Application Rate = Normalized apFlication rate based on a logical unit treatment such as acres
or gallons, maximum and typical values are generally used (Ib ai/A); and

Daily Area Treated =.Normalized application area based on a logical unit treatment such as acres
(A/day) or gallons per day can be substituted (gal/day), such as common with antimicrobials.

KEOHEZFEEIT, BREAROMERICESETREINLTWVAEN, LTIRT &R
V. BEOKIRD FICEH LB O TEE~DEREOMEELZHEL TS,

PHED SURROGATE EXPOSURE GUIDE @ TYPES OF CLOTHING

HH FaS
“No Clothing” This scenario is the most conservative estimate of exposure. Data collection is made

with dosimeters/patches worn outside of all clothing. Examples of uses for this scenario
might be with aerosol applications or for other residential uses. This might be a good
choice when estimating exposure for a developing country where PPE are often not used.

Single Layer - When this table refers to “Single Layer” it means either long sleeve shirt and long pants

definition or coveralls. There are two types of “single layer” clothing scenarios in this table:

1) Single Layer, This is the exposure when a handler is wearing a long sleeve shirt and pants or coveralls

No Gloves: and no gloves. The dosimeters/patches are worn underneath one layer of permeable
clothing

2) Single Layer, This is the exposure a handler would receive when wearing a long sleeve shirt and pants

Gloves: or coveralls and chemical resistant gloves. The dosimeters/patches are worn

underneath one layer of permeable clothing.

KEDOT A NTA KT A N UE, EBEOFZBRMZ R 5 7-DIiE, B Ny
FROMEH IR ERBNEL D ETRENDIHMLDOA T —I2 b Ny FERMAT D
ZEEINTWVDEN, EFTORFERIRTIX, Ny FIEORMINME (RO TZHEFE~D
IR B AR ERICIMET D LRI L D) 2ET 5720, 2FHEEORERIC
EO B EBBENHEINTNDHEZATHD!,

8 Revie Of Worker Exposure Assessment Methods <RUL:
https://archive.epa.gov/osa/hsrb/web/pdf/reviewofworkerexposureassessmentmethods.pdf>

° Occupational Pesticide Handler Unit Exposure Surrogate Reference Table<URL: https://www.epa.gov/pesticide-science-
and-assessing-pesticide-risks/exposure-surrogate-reference-table-pesticide-risk>

10 Occupational and Residential Exposure Test Guidelines OPPTS 875.1100 Dermal Exposure— Outdoor(EPA 712-C-96—
262 February 1996)<URL: https://www.epa.gov/test-guidelines-pesticides-and-toxic-substances/series-8 75-occupational-
and-residential-exposure>

' AHETF Revised Governing Document for a Multi-Year Pesticide Handler Worker Exposure Monitoring Program<URL:
https://archive.epa.gov/hsrb/web/pdf/vol4ahetf govdoc4-7-08.pdf>
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3.1 Regulatory Need for Generic Exposure Data
(%)

In particular, much of the data in PHED are based on patch dosimetry and exposures were
often not measured on all body areas. The recent SAP (2007) also concluded:

The inclusion within PHED of studies where either not all parts of the body were
monitored or a substantial number of exposures were undetectable do not allow
the results to yield accurate exposure statistics of interest for regulatory
assessments.

Nonetheless, PHED provided reasonable estimates of exposure based on the technology
of the 1980°s. Today, whole-body garment dosimetry is used instead of patches to improve
the ability to estimate whole body exposures as well as the distribution of total body
exposure.

k. KETIEM S TWDRBROEHREE TIE, BHAE S LD KRD FI2E
M LT O TR E~DRROMBFREELZAE L TV D,

13.2 Description of Techniques
Whole Body Dosimeters (WBD)

WBDs (i.e., cotton long underwear) are preferable to patches since they overcome the
need to extrapolate residues on a small patch to entire body part areas. They are also easy
to cut into sections to determine residues on various body parts. This provides information
that can be used to estimate exposure for workers wearing various PPE items, such as
aprons. For most studies, AHETF will section the dosimeters into six parts for separate
analysis: upper arms, lower arms, front torso, rear torso, upper legs, and lower legs. For
some studies (generally when very low exposures are anticipated), AHETF will section
dosimeters into two sections: upper body and lower body. Each GLP study protocol will
specify how the dosimeters will be sectioned (in the field) for analysis.

Passive Dosimetry

Whole body
dosimeter
(WBD) is

divided into
6 sections

Front torso Upper arm Upper leg
Rear torso Lower arm Lower leg 100% cotton

Agricultural Handlers Exposure Task Force

(Overview of AHETF Data Generation Procedures JX 1)
AR ORE RIS X | B BRBRENKESINTWEDR, T XTOUFT U A &P
L EOMAE T CRERBRAZE T L2 LTV, Son-ilBofs FIch
FERERONERAEZE LT, BMNREENRESIND I L L5,

- 11 -



USEPA / Office of Pesticide Programs / Health Effects Division
Occupational Pesticide Handler Unit Exposure Surrogate Reference Table (#)

Exposure Scenario (Activity, | Exposure Personal Protective Equipment Data Statistic Unit Exposure
Equipment, Formulation, Site, etc.) Route (PPE) Level Source (ug/lb ai)
Single layer, no gloves (A) AHETF Mean 1770
Single layer, gloves AHETF Mean 1590
Single layer, gloves, chemical- AHETF
resistant hat (MEA) Mean 215
Dermal Double layer, gloves (B) AHETF | Mean 1480
Double layer, gloves, AHETF Mean 141
Applicator, Open Cab Airblast chemical-resistant hat (B) (MEA)
L AHETF
Engineering control(Enclosed Cab) (MEA) Mean 14.6
No Respirator AHETF Mean 4.71
PF10 AHETF Mean 0.471
Inhalation PF50 AHETF Mean 0.094
Engineering control AHETF
(Enclosed Cab) (MEA) | Mean 0.068

If the description of the scenario is silent on specific equipment, sites, formulations, etc., the data are applicable to all
otential applications for that scenario.
Single layer = long-sleeve shirt, long pants, shoes plus socks. Double layer = “coveralls” in addition to single layer.

Exposure monitoring data representing all levels of PPE for all scenarios are unavailable. In order to represent different

PPE levels, exposure values are calculated using assumptions for the protection afforded by additional layers of

clothing, chemical-resistant gloves, or respirators. Exposure assessors should be mindful of the uncertainties that this
convention introduces into the overall calculations. In all cases, estimates based on direct measurements representing
the PPE-level specified are the most reliable. If a scenario uses PPE calculation assumptions, they are identified in the
table with one or more of the following notations:

(A) “No glove” hand exposure back-calculated from available “gloved hand” exposure data by multiplying by 10 (i.e.,
chemical-resistant gloves are assumed to reduce hand exposure by 90%).

(8) “Double layer” body exposure calculated from available “single layer” body exposure data by dividing by 2 (i.e., an
additional layer of clothing is assumed to reduce body exposure by 50%).

(0 “PF10” respirator exposure calculated from available “no respirator” exposure data by dividing by 10 (i.e., a PF10
respirator is assumed to reduce inhalation exposure by 90%).

(0) “PF50” respirator exposure calculated from available “no respirator” exposure data by dividing by 50 (i.e., a PF50
respirator is assumed to reduce inhalation exposure by 98%).

(E) “Gloved” hand exposure calculated from available “no glove” hand exposure data by dividing by 10 (i.e., chemical-
resistant gloves are assumed to reduce hand exposure by 90%).

(F)  “Single layer” body exposure calculated from available “total deposition” body exposure data by dividing by 2 (i.e.,
an additional layer of clothing is assumed to reduce body exposure by 50%).

(G) “Double layer” body exposure calculated from available “total deposition” body exposure data by dividing by 4 (i.e.,
two layers of clothing are assumed to reduce body exposure by 75%).

(%)

- 12 -




Al 3

ENEDRBRBTOT I8 — Ky F LA U F— Ky FIZETS
BEORBIKREFIZDOLT

TS [E O BN R TR B ORPWABR > TOMERW AR T 2L TUX—/yFT
LOQ UL ED L E [ < DA ) —s3yFTLOQ U LKA HERE S TS ((1)
~ (7)), 2720, BBENDIRWVENLOA T — Ry FTIHEEREIMREH ST A
— Xy FORER RO IO BFEEL EBIHEm T DITITBRRA L H o7,

KRz, Ny FIETIE, EBREOGZEMEZHERT D723, RONTZEFED /Ny F~
DI EENORE O EELHEET 2%, EFAETE AU I mOFIE
Thb, 20D AP —HEEZREL T EHENICEREEZHET 2551213
BHEETEM SN RBEBRBREHANDLZENEELNWEEZH X 5,

OECD DO HA & v A%, 2HREEIZHONT, O@FERT LRI (Bh#EERM)
DFITHBOR AR - RO TEFLEFEMN L, Tz ofricfitd 550 75 (Standard
whole body dosimeter method) &, @EHEAMEN@FHEN T LK (T v 2— B :
VYR RARY) EAT— (BT Y KONT Y —7)) ottt 500

(variant of whole body dosimeter method) @ 2 DA HH XL TV D8, BN, KEE b
IO R AR « RO TEEZEM - o2& & biz, REIE U TZED RITHE
HALEARL T LTS, £, BMBEORBRIELT VX4 —ROS > 7 —fEE%
WMETDHZLERoTVWDHZ D, FAl, 72 —=RUOA F—fIEEEZEZNEN
e L e BRAE R R SN D 2 EBNEESND,

723, OECD OH A # v 2 X nid, OO MELETIE, A T —(ERENE
THZELIWMA T, 7O F—EEZHET D & THMINIEM LKk B DRZE
RBHEZFMTEH &SN TWVD,

Annex [ @ Dermal exposure @ Standard whole body dosimeter method
Dosimeter description (#5)

(%)
The inner whole body dosimeter, which is meant to mimic the skin, should be worn under
appropriate layers of clothing. Normal work clothes and other protective equipment should be
worn over the dosimeter. This is analogous to the inner patches from the patch method.

Outer deposition may also be measured to permit comparison of inside and outside
contamination and to allow an evaluation of penetration through clothing and protective
equipment. The outer dosimeter must not constitute an additional clothing layer over that
normally worn.

12 % 22~27 4FFE SR ERECAR I O B 5L 8 B IR YE D RE LIS T2 MRt 0 72 0 O3B 3
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(1) B3k (SL4K) /F#Am

o TUE =Ny F A F =3y F

e LOQ LU ED Xy T4k | LOQ Kifid /Sy T4k | LOQ LA ED Ny T4 | LOQ KD/ T4k
9H 10 0 6 4
i} 11 1 9 3
H 10 2 6 6

i 12 0 - B
Jit - - 9 3

Al 12 0 - B

Kk 12 0 - -
i - - 10 2
JiE 12 0 - -

FR 12 0 11 1

(2) 3 (Fm) /F8Am

. T s — £ rF—

e LOQ BL LD Ny FH | LOQ Kimid /Ny T4 | LOQLLED /Ny T4 | LOQ Kifid /X » F4
9 20 6 15 9
it} 21 5 10 16
G 21 5 4 22

s 22 4 - -
Jit - 5 21

LIz 23 3 - B,

Kk 25 1 - -
i - 20 6
i 26 0 - -

FR 26 0 16 10

(3) ¥ (Fm) /Hidn

. T — o{rF—

e LOQ BL LD Ny T4 | LOQ KRimidD /Ny T4 | LOQLLED /Ny T4 | LOQ KD/~ v F4%
S| 9 3 5 7
i 8 4 1 11
i 11 1 1 11

i 9 3 - -
Jit - 1 11

ATt 11 1 - -
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o Ty — £ rF—

i LOQ U LD /Ry FH | LOQ KD Sy F4 | LOQ LA LD/ Ry FH | LOQ A D% v FH

PN 12 0 - .
JHE - 1 11
g 8 4 - -

Fi8 12 0 3 9

(4) B#t GLfR) /T

o T — 1 rF—

i LOQ B ED Ny F4 | LOQ RliiD/Ny T4 | LOQ KA LDy F4 | LOQ KliiD/X v T4
E| 14 0 12 2
i} 14 0 8 6
G 14 0 7 7

F-f 14 0 - .
Jit - 9 5

Al 14 0 - .

PN 14 0 - .
JHE - 10 4
fisg 14 0 - -

Fi8 14 0 13 1

(5) R LK) /A

o T A — S{ F—

i LOQ L ED Ny F4# | LOQ RliiD/Ny T4 | LOQ KA LDy F4 | LOQ KliiD/N v T4
G 12 0 12 0
i} 12 0 2 10
G 12 0 5 7

F-f 12 0 - .
it - 9 3

AT 12 0 - -

PN 12 0 - .
S - 10 2
i 12 0 - -

Fi 12 0 10 2
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(6) KAt (W) /FHcfi

. T s — £ rF—

o LOQ U LD /Xy FH | LOQ KD Sy FH | LOQ LA LD /Ry FH | LOQ A > /% v FH
Gl 12 0 12 0
i} 11 1 6 6
4 12 0 9 3

i 12 0 - -
Jit - 8 4

Al 12 0 - -

Kk 12 0 - -
i - 10 2
JiEE 12 0 - -

FR 12 0 12 0

(7) Rt () /Hetiscm

. T s — £ rF—

i LOQ BL ED Ny T4 | LOQ Rl /Ny F4% | LOQ LA LD Xy F# | LOQ HKimi D /%y T4
9H 13 0 13 0
it} 13 0 4 9
G 13 0 9 4

i 13 0 - .
Jit - - 7 6

LIz 13 0 - B

PN 13 0 - -
s - - 10 3
i 13 0 - -

FR 13 0 10 3
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