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Z59 44 o2 239 GENEEC (GENeric Estimated Environmental Concentration) FOCUS (FOrum for the
Co-ordination of pesticide models and their USe)7} ke L &%71E 93ty AMEH oW glyphosate 2}
paraquat dichloride= 14| % AElel 5ol % ACE Urhtort capand] off AsFS FHFAel
=2 Ao Jehgth o] A= US. EPA RED (Reregistration Eligibility Decision) 279} A1 A&
Hal B A7AAY A4S AFE 5 YA (20059 49 269 A, 20059 99 20 E])
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N =2 A4 Wrte FAE A 33 d¥d Fusz
Q= 4olck
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oJekE, ¥4 5 MErES AAFA FEE & 3 ojok dlM =E&HYIIE Y3 AFEF9 ¥fo] W8
= 7ZIdte] ZEEoiZ Adeln, AR JPdAE AlA 3} tHParker S, 1995; Bumns, 1997).

Algste] ¥rakE b8t o, MwtFog HAF US. EPAE  GENeric Estimated Environmental
o JEA F5 Aol Wy, B FE 99 Concentration (GENEEC), Exposure Analysis Modeling
SE7]&d 9EFT Jdve AAo|th System (EXAMS), #+¥AEU)E FOmum for the

Z27] 938t AER AEA AU E A Co-ordination of pesticide models and their USe
"] &o] AP FAAEY B3y SHAFEE o (FOCUS), European Union System for the Evaluation of
&5t A YItE FsE 1 AREAN UL DA Substances (EUSES)$} 7 FAASEF S o] &3t
9 AFE e ARE ARsE JAEA FEOE & TodEE d% FA4 FEE FHsE Utk
SHZ o, o]F F3toq ANEAY ML v E F GEENEC(Parker 5, 1995)& U.S. EPA tiered system?]
717 @& & 7HesA she FEeE E4HT 9 1A AN AHEEHE 238y FF BHoEA, 10
(Klein %, 1993; Munn} Hansen, 2002; Finizio$} Villa, ha HAe AZA ) AFTH Fofo] AHI FFEIH
2002). 1 A=A =3 7Y% Dow Chemical pond (1 ha x 2 m)o] FYHUE B+E 7143}
Company % U¥ Sumitomo®] HF/NL M @A T glom, FOCUS (Linderes, 2003)%= ©j 4*(drainage) %
| -?4311” bl 4z JANAGAAE &L 3o munof) S IS 4709 HE RFPozr A
Rew, 194 YAAANAE =Yt Adug A H FAASEHSZ pond, ditch, stream®] M7}A] 4=
A 7]71} 4%E JteAstd AER 55 2 A AFHE 8t Q&S =3 &, FAE Z¥ste
ol A AP Fagsiy Ak T Fud) basin (10 km x 10 km)S 7|2 2o F 3l o
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Fig 1. Framework of initial risk assessment.
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Table 1. Chemical information of selected pesticides for initial risk assessment

Common name captan glyphosate paraquat ichloride
CAS RN 133-06-2 1071-83-6 4685-14-7
EAC Nl BOOH N aptonomeygyene 1m0 bpridietin
Use Fungicide Herbicide Herbicide
Table 2. Application method for selected pesticide use
Parameters captan glyphosate paraquat dichloride
Number of application 8 1 1
Application rate (kg/ha) 8.98 1.35 1.12
Interval (days) 3 - -
Crop peach corn tice
Application type spray blast ground spray ground spray
Table 3. Physicochemical properties of selected pesticide
Parameters captan glyphosate paraquat dichloride
Molecular Weight 300.59 228.19 257.16
Water Solubility (mg/L) 33 10.5 6.2E5
Vapor pressure (Pa) 1.19E-5 5.7E-8” 1.35E-05Y
18.79% .
Koc (ml/g) 200 175 (Kd) 68~50000 {(Kd)
Aerobic soil halflife (days) 125 2,06 75"
Aerobic aquatic halflife (days) <24 hr 7 37.5Y
Vaporization Enthalpy (J/mole) 119327.7° 389279.4” -
Air_diffusion (m2/day) 0.3456" 0.432° -
Water_diffusion (m2/day) 5.305E-5” 7.46E-5Y -
Photolysis halflife(days) 042 stable stable
Hydrolysis (days) 0.8 - stable
Sediment halflife (days) 541.6” 135Y 337.5"

? estimated values.

549 (effect) 37}

AA AMAFE A%t FAHETFEALDso(Rat))
& captane 9,000 mg/kg, glyphosate®] 79 5,600
mg/kg, paraquat dichloride= 129 mg/kgg AH&3tdch
(U.S. EPA Ecotox database, The Pesticide Manual, 13th
Edition). T+ %547kl No Observed Adverse Effect
Level (NOAEL)3} Reference Dose (RfD)E 34387
A3te] E8H4 A A=K (Uncertainty Facton)y: 100& &

393, Population Adjusted Dose(PAD)= RfDe¢l oFA
A 1 & A43td 13tk

AU S Fcuface wate) )M 257, B8 F,

o7 9 WEAAYFFE(Co T EC)E FAZ

(acute effect leve) 2.2 3}, 9HA ZH(chronic effect
level)& No Observable Effect Level NOEL)Z 38} th

CEER P

VA PAHNE AETF $45R ol 295
HQTHU.S. EPA  Guidelines for Ecological Risk
Assessment, 1998). A EAH A4¢ F4 € 94 k
2 2T US EPAY ASE oburle AL®
acute food exposure (mg/kg/day)e] 7S ©]L3 9%
Percentile PAD (% PAD)E F£3lo 2]Z4F ] ¢
ARYS BAAT S5l A% A4 Bk
FRAH Y EA FEHE 8% 7]1F< Drinking

e

o
roro



oko] 27| AR A B AT 217

Water Levels of Comparisons (DWLOCs)E 13l &
ol 9J3 o) =% (Estimated Environmental Concentra-
tions (EECs))$} 1525+ ch.

acute food exposure(mg/kg/day)x100

o PAD =
* RiD) acute PAD(mg/kg/day)
[acute water exposure(mg/kg/day)x
DWLOC,cue(ug/L) = body weight(kg)]
[consumption(L/day)x1.0E-3mg/ug]

A AHAHELE A3t o F, 2/, EWE9 A
7 AEF B =& Zzbel S4 gkl ujel
A= ARisk Quotient RQ)E Ttk o7}
EHEY FAe AAEASIE 05 oY Ae, 2R
o] A9 10 o]Ao]H ‘High acute risk’ 2 EF3}5
THECOFRAM, 1999).

Z1 Y o
(1) == T}

A wokel Axe] whE GENEEC T5o] 9)std
FAH S FEE F A7} captan, glyphosate, paraquat
dichloride®] ¥4 x&2 76.83 ppb, 442 ppb, 0.77
ppbE IFEHUY WA =FL 413 ppb, 090 ppb,
0.02 ppb= 7}7} | ZH it} (Table 4). ¥HH| FOCUS
TFEol 93 d3%%E: GENEECY] 93 Asnrth
oF 25~330 ¥ @& S UetHTable 5).
GENEEC R¥-2& 3t7tA] #e9] ‘standard pond’S Al
Y22 M= ki, FOCUS 23e

diche) A7HA FeElel SAREE ALaT o]
APt FEFIT AT WolE UHEe & 5
Ak,

(2) Ol Sloha Bt

HFAHA 23 A BIH= captand 72%
PAD, glyphosate7} 5.8% PAD, paraquat dichloride:
147% PADZ A=A 100% o]3te] & Hol ¢
A% Aoz Hrteh US. EPAS] HFHH A %
% PAD:= Ztzbel thdmokel thate 36%, 1.2%, 10%

2 nysel dHY 0T FANAT B Are
A4St AL APAE LATKTable 6).

g oF Uy ok S84 H871FQ
DWLOCE 230 olstied olabg 34 2 4 o2
% R A4 goE L85l o A4S Y

RO VNG ThTable 7, 8).

(8) AMEK RloHA It

Glyphosate 9} paraquat dichloride®] A% ¥, A=
H3E AR AEFCIR, 2/, EHIR) sty
w4, tH e R ehdsh, captan®] 73 9-& GENEEC
o g AFFERFH F& oF HAHEALFI}
1062 2 high acute risk’Z %715 1 cH(Table 9). 18]
'} FOCUS 2%¢) 232 A3t 3718 capnd]
A=A T 02608 FAHHA e o A
A AHgo® e HaAAC e £ 4

31402 37}E A TH(Table 10).

pond, stream,
Table 4. EECs (ug/L) by GENEEC
. Peak 60 days
Ch da
emicals (Acute) 4 days 21 days (Chronic) 90 days
captan 76.83 48.70 11.81 4.13 2.76
glyphosate 442 3.98 2.17 0.90 0.60
paraquat dichloride 0.77 0.33 0.06 0.02 0.15
Table 5. EECs (ug/L) by FOCUS
. . 50 days
da
Chemicals Scenarios Peak (Acute) 4 days 21 days (Chronic) 100 days
D3 (ditch) 87.7 0.56 0.08 0.004 0.00
captan RI (pond) 18.76 10.25 0.43 171 0.04
R1 (ditch) 0.042 0.002 0.0 00 0.0
glyphosate D4 (pond) 0.283 0252 0.116 0.023 0.001
paraquat D4 (pond) 0.17 0.13 0.06 0.02 0.003
dichloride R4 (ditch) 0.02 0.001 0.0 0.0 0.0
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Table 6. % PAD (Population Adjusted Dose) calculations

Acute LD50
. RD aPAD food exposure PAD % PAD®
Chemicals - G0y (ghgldy)  (nghgdn)  (mgkglday) ;
captan 5800 0.5 05 0.036° 72 36
glyphosate 4320 043 043 0.025” 58 12
paraquat 283 0.003 0.003 0.000442” 14.7 10
dichloride
¥ TMRC for the overall U.S. Population from food uses of glyphosate
P us. population exposure (mg/kg/day)
9 U.S. females 13-50 99.9th percentile
9 US. EPA RED
Table 7. Acute exposure and DWLOC
Chemicals Acute PAD  Food Exposure Water Exposure D(Xll;g)c GENEEC FOCUS
(mg/kg/day) (mg/kg/day)  (mg/kg/day) (ug/L) (ug/L) (ug/L)
captan 05 0.036” 0.464 13,920 76.83 87.7
glyphosate 0.43 0.025" 0.4275 12,825 442 0.28
paraquat b)
dichloride 0.003 0.000442 0.002558 76.74 0.77 0.17
YTMRC for the overall U.S. Population from food uses of glyphosate.
PU.S. population exposure (mg/kg/day).
9U.S. females 13-50 99.9th percentile.
Table 8. Chronic (non-cancer) exposure and DWLOC
Chemicals  Chronic PAD  Food Exposure  Water Exposure ](ivh‘r’glfl’g GENEEC FOCUS
(mghgiday)  (mgkglday)  (megkglday)  or) (og/L) (uglL)
captan 0.1 0.036” 0.064 1,920 4.13 171
glyphosate 03 0.025” 0.275 8,250 0.90 0.02
paraquat b)
dichloride 0.004 0.000442 0.003558 106.7 0.02 0.02
JTMRC for the overall U.S. Population from food uses of glyphosate.
ous. population exposure (mg/kg/day).
9U.S. females 13-50 99.9th percentile.
Table 9. Acute ecological risk assessment using GENEEC
. GENEEC RQ (Risk Quotient)
Chemicals - -
EECs(ug/L) Algae Daphnia Fish
captan 76.8 - 0.01 1.06
glyphosate 442 9.11E6 5.66E-6 5.14E-5
paraquat dichloride 0.77 7.7E-3 1.26E-4 2.96E-5
Table 10. Acute ecological risk assessment using FOCUS for captan use
EECs (ug/L) RQ (Fish)

18.76 0.26
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Table 11. Summary of initial risk assessment

Risk assessment from this study

Risk assessment from U.S. EPA RED

Chemicals Human ECO Human ECO
Diet  Drinking RQ RQ RQ Diet Drinking RQ RQ RQ
(% PAD) water (algae) (daphnia) (fish) (% PAD) water (algae) (daphnia)  (fish)
captan 7.2 no risk - <01 026~1.06 36 no risk - <0.1 0.3-4.0
glyphosate 5.8 no risk < 0.1 <01 <01 1.2 no risk - - -
d%?hﬁgﬁe 14.7 no risk < 0.1 <01 <01 10 no risk <0.1 <0.1 <0.1
o & olgEe
2 A3y 539 o U AFEERAe =2 Bumms, L. A. (1997) Exposure Analysis Modeling
Hag 27 AsAHAHAE &350 st 37t Systems (EXAMS II): User’s Guide for version
A oS Ao R o ol ok AXd w2 2.975. National Exposure Research Laboratory, U.S.
AA ¢ AH AANAEE etk aEgERY Eg Environmental Protection Agency, Athens, GA 30605.
SIS HEAZE FolA 84, /1% 2 7 mAE ECOFRAM Aquatic Workgroup (1999) ECOFRAM
W7l 84F 329719 7R AAE L3y (Ecological Committee on FIFRA Risk Assessment
T, A830) fle ASE % Z2a¥9E 239 Methods) Aquatic Report May 4.
T& & Uk B Ao A A grte A3} Finizio, A. and S. Villa (2002) Environmental risk

[e3]
gt US. EPAY] A|5E5ke] a1t Asbe 8

o AFANE e
2 749 BEHE 495 + UUTKTable 11).
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Ao Aol A" F% gty Bk, glyphosate s}
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7t olgA B T EX @A 9
NEs JAPANE F e
A Z27] S E Ade B2 o A $REF
< screening 3to] 7jd %’% E%'}I’_ _%7]%’43“@
o o DA ol B MAEA A

T

#HAe 2

L L DR P e EATE
O
ge=

A4 FHHNH olo] A=Y

assessment for pesticides A tool for decision making.
Environmental Impact Assessment Review. 22:235~
248.

FOCUS (1997) Surface models and EU
registration of plant protection products. Report of the
FOCUS Surface water Workgroup, EC Document
References 6476/V1/96, p.227

FOCUS (2003) http://viso.ei.jrc.it/focus/.

Guidelines for Ecological Risk Assessment (1998) U.S.
EPA/630/R-95/002F, April.

The Pesticide Manual (2003) 13th Edition. BCPC
(British Crop Protection Council).

Hayakawa, Y. (2003) Developments in Agquatic Risk
Assessment in Japan, in Proceeding of ITUPAC-KSPS
Int’l Workshop on Pesticides, Seoul.

Klein, A. W., J. Goedicke and M. W. Klein (1993)
Environmental

water

assessment of pesticides under
Directive 91/414/EEC. Chemospher 26(5):979 ~1001.

Linderes, J. B. H. J. (2003) Predicting residue behavior
and fate in agricultural systems, in Proceeding of
TUPAC-KSPS Int’l Workshop on Pesticides, Seoul.

L, F. Kaeser and B. Hanses (1998)

European soil databases as a tool for EU risk

Montanarella,

assessment and decision making. Trends in Analytical



220 o8 - A - AL

Chemistry, 17(5):257 ~263.

Mumn, S. J and B. G. Hansen (2002) EU risk
assessment:  science and  policy,
181,182:281 ~285.

Patker, RD., RD. Jones and HP. Nelson (1995)
GENEEC: A Screening Model for Pesticide
Environmental Exposure Assessment, In Proceeding of
the International Exposure Symposium on Water
Quality Modeling; American Society of Agricultural
Engineers, pp.485~490, Orlando, Florida.

User’s Manual (2001) Introduction to GENEEC ver 2.0

Toxicology.

U.S. EPA Ecotox database: hitp://www.epa.gov/ecotox/.

U.S. EPA EPI Suite ver 3.12.

US. EPA Reregistration Eligibility Decision (RED)
glyphosate (1993) EPA 738-R-93-014 Sep.
US. EPA Reregistration Eligibility Decision (RED)
paraquat dichloride (1997) EPA 738-F-96-018 Aug.
US. EPA Reregistration Eligibility Decision (RED)
captan (1999) EPA 738-R-99-015 Nov.

Wolt, J. (1999) Exposure Endpoint Selection in -Acute
Dietary Risk Assessment. Regulatory Toxicology and
Pharmacology. 29:279~286.

August.

Initial Risk Assessment System of Pesticides - A case study of captan, paraquat dichloride, and glyphosate -
Yong-Ju Lee*, Kyun Kim, and Yong-Hwa Kim (Environmental Chemistry Team, Korea Institute of Toxicology)

Abstract : Initial Risk assessments using physicochemical properties and acute toxicity are conducted to provide
information for managers to decide the potential adverse effects and played as a tool for decision-making in
development of new substances. In this study, we built initial risk assessment framework and carried out human
and ecology initial risk assessment for three different pesticides of captan, glyphosate, and paraquat dichloride to
confirm our framework. ~ Two water estimation models of GENEEC (GENeric EBstimated Environmental
Concentration) and FOCUS (FOrum for the Co-ordination of pesticide models and their USe) were employed for
pesticides exposure assessment. Application for paraquat dichloride and glyphosate uses shows very low human
and ecology risk. On the other hand, high acute ecological risk was observed from the application for captan.
These results showed good agreements with the U.S. EPA RED (Reregistration Eligibility Decision) reports
verifying the framework of this study.

Key words : Initial risk assessment, Pesticides, Water estimation models.
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