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Abstract Pesticide is used to protect the crops, but also become a cause of polluting the environment.
Perform a risk assessment using physical and chemical properties, environmental fate and toxicity data in
order to determine the pesticide registration. The aquatic model estimates pesticide concentrations in water
bodies that result from pesticide applications to rice paddies and apple orchard. The used models are the
PRZM, EXAMS and AGRO shell (PAS), Rice Water Quality Model (RICEWQ) and Screening Concentration
In GROund Water (SCI-GROW). The residual concentration of water body was estimated using meteorological
data, crop calendar and soil series of Korea. The chosen pesticides were butachlor, carbofuran, iprobenfos and
tebuconazole. It has shown the potential that the RICEWQ is possible to predict residue level in water of
butachlor and iprobenfos, because the maximum value in water monitoring data is lower than the peak
concentration of the model, and the minimum value is lower than the average annual concentration of the
model. But RICEWQ was insufficient to predict exposure concentrations in ground water. The estimated
exposure concentrations of carbofuran in ground water is very higher than in surface water because of its low
soil adsorption coefficient. Although tebuconazole were not detected in the water monitoring that means very
low concentration, it is possible that the PAS5 can be used to predict residue level in water.
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Water (SCI-GROW), The Pesticide Root Zone Model for

Ground Water (PRZM-GW)E ARE-3SHH(US EPA, 2014).
ul= EPAC] 585 B AH =& d7HE s 2w
Al FT rice 2Fo] §17] Wizl fipronil 2 propanil®] ¢
IS H7tske #olx B7HE Adar] fla RICEWQ
128o] AME-EATHUS EPA, 2006, US EPA, 1998). SWCC
= o|&e] the PRZM and EXAMS model shell (PE5)E U]
Agk mdolm Ayt AFEHOR o]&E= the
PRZM, EXAMS and AGRO shell (PASY= EPAS] PE5E%-

B 7REETH(US EPA, 2014; Stone environment, 2008).
qsto

- H

= FOrum for Co-ordination of pesticide fate
models and their USe (FOCUS)S] A3 2dl, wixjul-&
29 Medrice 2 the European Union System for the
Evaluation of Substances (EUSES)E $|aiAdH 719l 0|83}
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3 YTHFOCUS, 2001; Med-Rice, 2003; EU, 2008). Q&
< T4 100 km* o] 29 HZ Fofl = 500 ha, & 750 has
AL, sk WA 2.0km? o] 60%= 4, 40%= A
o2 ujiEste], FofF AxF viAkE AT FANSEE
8 Ael=A A1E 3hat v 2 THIMAFF, 2014).
=W T TEs TE, A8, AR
AdHe 4+ U
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°] 52005y el Hs)887+E A {13l &
A, T84, S715, WA W]
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o]-gstod w5 EPA®] GENeric Estimated Environmental
Concentration (GENECE)®} FOCUS E3-& o]8-3te] 57
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2 AFoA sk 3 5 e F8S =37 9
A &R E S RICEWQS} PASE o]&3lsith. frgo]

= EPASIA AlFsle FAxE 2032 detvH
17 & 4= QA Hof Jorz wpyHsE ulE 4= )
= Waterborne Environmental Inc.8] ¥ t}&2E vl
RICEWQ version 1.905 AF&-313itt. RICEWQE= FORTRAN
ooj2 wh= Rdo]th(Williams et al. 2011). W= EPA]
PE d&23e B AUZ|QE vl 4= ¢l whdol Perl
Aol2 "3zl PASE 7149 S tiAE 5 3l
o5 WHdE FF0] 7hssith 7 EYe A&
AREEITL YRR TesE Ak} Fore] )58
W oolle} g d==e] Auld, 713RE, EY 5 5o

#13to] runoff] We A EF F 2

O ©ork
o

Lot MA
S Uo

of| 21 o] 283 5k butachlor, iprobenfos, carbofuran,
azoxystrobin, tebuconazole®. 2 A RUE|HA HEW]
T7F =AY ARSEe] B2 ZEolthHl, 1998; v, 2008).
o] A i FAEARA S W8 Fste] o
7¥o] 717 3FATHKCPA, 2014).

Butachlor 5% §AI= o|% ¥ 5~79° 3kg/10a (1.5kg
ai/ha) $O2 FHEALY sk AoE HAS 31, ipro-
benfos 17% YAI= 62 104, 17¢°] 4kg/10a (6.8 kg ai/
hays A¥ske= A2 sk Y. Carbofuran 3% YAIE 5€
2590l 4kg/10a (1.8kg ai/hays 27| 27 FadHA
g sh= Z o2 it

Yol-g A9 azoxystrobin?} tebuconazoles AHE 3
F7F B AEU Feo] vttty Tl azoxy-
strobin 10% F3HE 1,0008A 02 3|A38le] 10a
450 L5 Axdtid 13 A¥A Fors fEAEES
0.45 kg ai/hac|th, oy, Z2AFEY SRS WA 8]
Qs 10¢ 7P ® FHof 53|7kA] ek Al
tebuconazole 25% IHAIE 1,00081 02 3]4d35le] 10a
S 450 LE AESE 18] AEA] TS 1.125kg
ai/haclth, Z2AFHY | AR, AFHAEY, SRS
WAsE ] flste] 109 7H e ® Ao 33 Attt

Azoxystrobin, tebuconazole & &2Fe] £2|3}8H4 542
EU9| &oF tlo]gju]o]2, IMPR(1995) H7} B 2 5
oF nwdS A THEFSA, 2009; MacBean, 2012).

7| &

FAX o] 71449 S RICEWQ, PAS F 230
AT 713REE 1 o2 RE 198195 E 2010
A7k 9] 4 713AEE ol B e 7 udR
7hg-ete] o] &etAEH txt AR whol oA T st
dvf T2 A gsteint. 3t “W00000.dvE” FEE At
2319t} nFAE JAAER 196195E 19908 71A]
309 AEE ARSI e, 71dAES] dwrt vH
Byo] FEEA] gor® vzt 73R 19819
1961922, 2010032 1990322 WAt} 7]14dutd
T, S, Haeh, 35, A, S, &5,
%, olojZFo] EFE|o] SUthFig. 1). FLAHF(Evapo-
transpiration from a reference surface)}> FAO ETo Calcu-
latorZ ©]-&-ako] T3ATH(Raes, 2012). o] 22 33}H7]0]
(AOD, Aerosol Optical Depthy= ElFEAT th7]9] A3t
A AR mEshe B 71A Foll EAlske o8 A
5 o3l EE EE Ve A=l 71
A ARE AFEES 7 flojA H= NASA (2014) E3°]

S W TH AGe] 4 ke v
sttt YR 715H AOD#HS 283l
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FAO Daylight Daylight Daylight
. Daylight Daylight Daylight v
Oute recptatong, o0 Temp WG ol e suton Rl Opsaue CISN Boed oo Preing
Eto [REsUreIN HUMICI R 3Ky CoNer Aerosol  Speed  Direction
5 Langleys mm & detE of . Optical degreesiN=
mmddyy  cm/day cm/day C cm/sec d el KiloPascal o sky C Depth m/sec 0 E=90, |
Idgy 25 covered P : ki
010161 090 002 -31 3900 3298 04 1010 97 9 19 0370 82 171
010261 002 0.07 91 3900 16755 06 1014 64 6 70 0370 49 290
010361 000 013 145 1700 24092 03 1021 61 0 96 0370 30 221
010461 000 012 t172 500 22276 02 1024 62 0 153 0370 14 159
010561  0.00 015 167 1100 24260 03 1025 5 0 90 0370 20 199
Fig. 1. A example of meteorological file of Suwon in 1981.
Table 1. Irrigation and drainage in RICEWQ
Month to drain, irrigate, or stop irrigation paddy 5 5 5 6 7 7 7 8 9 9
Day to drain, irrigate, or stop irrigation paddy 13 20 25 1 10 17 20 15 15 25
Flag for drain/no irrigation (0), automatic irrigation (1) 0 1 0 1 0 1 0 0
Depth of water to initiate irrigation (cm) 2 2 2 2 2 5 2 2
Depth of water to termiate irrigation (cm) 5 5 5 5.1 5.1 4 3
Irrigation rate (cm/day) 5 5 5 5 5
Depth of paddy outlet (cm) 15 15 0 15 0 15 15 15 15 0
Maximum drainage rate (cm/day) 1 1 1 1 1 1 1 1 1
of shAIRt 2 S 7 QlojA YR VI5H ks @l 7k 5 ol
T o] 9 HEHAT Selbe AFAHEE)S 9
(1999, 2000, 2001, 2002, 2004, 2005, 2006, 2007), ¥ =E Gt
(2010, 2011), Z13[(1999), 24H2001, 2002, 2003, 2004, Ax o, A7), 35, AXY 5o ARE o] &dl]

2005, 2006, 2007, 2008, 2009, 2010, 2011), #3(2004,
2005, 2006, 2007, 2008 2009, 2010, 2011, 2012), Z2Ith
(2012), AL (2012), FAHH(2012), A1L2H (2000, 2001,
2002, 2003, 2012, 2013), JAH2011, 2012, 2013)°]™

500 nmollA] #FZF AOD S o]&3kT).

EYXE
TEASH ] FEA o
o] B3 B4, 7Y, f71= o 5 E9seE 54
S o] &EAUTHRDA NAAS, 2014). <]=23 RICEWQO|
= =EY EYE -8, 9%, A, A, 38, 74, F
A%, W, S, 39, ARE, A, A
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o, A, g, o3, 84, fir7he A88ka, PAS Y

e - EFE $X5S F85t
HE AuzZle
A AU L T2AETH o) Algshe FEAN7E 4

B 2 Alge) X5 BIEEE uRdoA] sl AFE
HEBIATHRDA, 2012a; RDA, 2012b). RICEWQS] Y&
oYY, e, WSt Hi 0‘1} T4, AN} v
S oItk PAS A HE A2 AluE ee AuiA 7
, B3 AL, A8, HAUSTE, 2=l )
2] glo], H3 3 Fol, Fye] Hu HAUE, F2
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= 3

£ v, Frheilth 30d w¢t dESsEE F4sk
RICEWQ¢] 90th percentile 5=} PA5S] 39 10 &9

=
o 1=

7ol ol &3}

oA FHFES 571918 B oAM 1 o]YrE
59 254, FE71E 102 159, & AX7IE 8Y 159= A
7gstaL olol] we i B w4 AFE = Table 13} 7Fo] 244
St EEST F 4E8(Seepage ratey> 0.2 cm/ha/day,
=9 FHAL 10 haZ 9 /8 AUES F=+= 50
ppm, AUES] 8L EE= 12 gmLE 230, 3-8
FE} frles 5 FER Y 2% EFE AR
EPE} Table 2} 2] JEsIATE Foko] S &S F
718 SRS FETo] 029%= 7P WAL, AREE
°] 220%% 7P =T iR woke fU1E el W
& EYelMe ool 7, 7= &l =2 EY
AHE ool BT Ao Yok ATk 5, 2000
_4 :rLioﬂ /\]__slg_ _}94 A tﬂ-tn_o_ Table 3,4. 7}
guq AgE skl =eistety 542 Table 49 2t
Carbofuran ©|% Y SHF A 2]519.2H, iprobenfosi=
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Table 2. Input soil parameters for RICEWQ

sot0] L3

A= At w2k
82 18 39k

Soil series

Field capacity Wilting point Organic carbon

(cm/cm) (cm/cm) (%)
Buyong 0.377 0.116 1.450
Deogpyeong 0.364 0.159 1.618
Gangsseo 0.339 0.073 1.061
Gimje 0.552 0.226 1.050
Gwanghwal 0.184 0.056 0.290
Gyuam 0.444 0.127 1.346
Hamchang 0.425 0.193 0.951
Honam 0.372 0.100 1.218
Hwadong 0.369 0.146 1.566
Jeonbug 0.303 0.086 1.224
Jisan 0.444 0.286 1.879
Mangyeong 0.251 0.076 0.812
Ogcheon 0.356 0.130 1.328
Pyeongtaeg 0.365 0.144 0.789
Sachon 0.404 0.138 2.204
Seogcheon 0.404 0.153 1.468
Sindab 0.098 0.029 0.418
Sinhyeon 0.420 0.125 0916
Weolgog 0.238 0.086 1.566
Yecheon 0.392 0.178 0.847
Yongji 0.380 0.146 1.369
Yuga 0.442 0.228 1.340

Table 3. Applied application method of test pesticides for RICEWQ
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RICEWQ Z 2%k

RICEWQ=  10ha®] Z&A|A v Eo] <9
20,000 m’ FAZ FEiZbthe P8-S otal HAfulE ke
FAEZE F7HE SISt 718 AU e ml=e] 2 Ay
A A ELOKCA), °FH(AR), FIAAIFZ} Fo9] Fol
AR I=S E3Fehes AZ(Gulf) RG] A3 At ok A
THAT SEF WFES MAT AU EY
54, Wk v, AE AU L, wek] olsey E s
e Rolete s7A e wiEEE 4 Th(Williams
et al. 2011).

9 2AES WG B S s FA 5RIE
RICEWQ ZA#3ts EY-sH=E A 90th percentile ¢
A AFF5EE Table 594 74t} ButachlorS 1.5 kg a.i./ha
2 AP o HUFS FETF 0.6626 pg/L, A A
&% 0.1823 pg/LolAUAL T 02560 pg/LoIAT}. Carbo-
furan 1.8 kg ai/ha® A& W= Hhgk 0.3801 pg/L,
A3k 0.2528 pug/LelAth. IprobenfosE 6.8 kg a.i/haZ 7
d 744 28] AIE o Hhpk2 BT 4711 pelL, Hx
e AEE 1011 pg/LelRL F9FE 1.672 pg/LolATh
Tk Feko] B2 AR dhigo] W FEEA
butachlor®} iprobenfos &=/} E=UAIT EF FAAF7}
W& carbofuran EFELH IHEEe] 2po| 7t 2}

RICEWQE= d&5%E %7|(instant), 9627k, 21, 60,
90% == Yehith =% HrllM 34 =F& AFF
L7t 7P =2 peak FEE ol&stal, T =E2 60Y

ol-ggthe] &, 2005). FAIXE] + AHAFE
% 90th percentile ¥=2 ZAEH butachlor=

X ol

N

s
A
-
a

Parameter Pesticide

Butachlor Iprobenfos Carbofuran
Number of application 1 2 1
Application rate (kg/ha) 1.5 6.8,6.8 1.8
Application typer Ground spray Ground spray Ground spray
Application date June 2 June 10, 17 May 25
Table 4. Physicochemical properties of test pesticides

Pesticide

Property

Butachlor Iprobenfos Carbofuran
Molecular weight 311.9 288.34 221.26
Water Solubility (mg/L) 16 540 353.9
Koc (L/kg) 1747 580 22
Photolysis half-life (days) 17.2 11.6 108
Hydrolysis halflife (days) 1000 276 46
Sediment halflife (days) 36 15 53
Unsaturated soil halflife (days) 72 15 27
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Table 5. 90th percentile estimated environmental annual average

concentration by RICEWQ (Unit: pg/L)
Soil series Pesticide
Butachlor Iprobenfos  Carbofuran

Buyong 0.2369 1.470 0.3545
Deogpyeong 0.2211 1.328 0.3380
Gangsseo 0.2868 1.983 0.3462
Gimje 0.2891 2.002 0.3792
Gwanghwal 0.6626 4.711 0.2570
Gyuam 0.2486 1.585 0.3801
Hamchang 0.3064 2.181 0.3275
Honam 0.2639 1.745 0.3539
Hwadong 0.2258 1.368 0.3427
Jeonbug 0.2625 1.738 0.3313
Jisan 0.2012 1.160 0.3290
Mangyeong 0.3372 2.476 0.3007
Ogcheon 0.2496 1.605 0.3373
Pyeongtaeg 0.3426 2.534 0.3165
Sachon 0.1823 1.011 0.3689
Seogcheon 0.2350 1.454 0.3513
Sindab 0.5177 3.938 0.2528
Sinhyeon 0.3149 2.249 0.3564
Weolgog 0.2255 1.368 0.3195
Yecheon 0.3293 2.396 0.3164
Yongji 0.2455 1.557 0.3419
Yuga 0.2482 1.592 0.3337

Table 6, iprobenfos= Table 72+ 723k}, Butachlor®] instant
BT 1.386-4.992 pg/L, 602 FEE 0.659~2.482 pg/Lol
01, iprobenfos®] instant FE== 11.43~62.82 ug/L, 60
A FEE 5.295~26.06 ng/LolAtt. Pl= EPA Tier I Rice
Model> A&t B FRAITTHS Ydesto] =ollA A
$H THOBRE XNEF F FEE FHITHUS EPA,
2014). Table 32| A3} Table 49] EYSAATE AR
& % FEE 43P butachlor 451.7 pg/L, carbofuran
1669 ug/LZ 545} RICEWQE 53 Ed5E= 43
butachlor®] instant &% 1.386~4.992 ng/L9} carbofuran®]
instant 5= 9.919~12.13 pg/LET} ¢ =38 & 5 2
TH(Table 9). 2] ®lo]aglo] BIH 2¢HA AR 7k
194 S5 gEo vl Houg dAE HrkE 99
Me =l S BT e 29 Bl f-8sitia
A7+t

RICEWQZ 2F&3l X ¥4 % instant 5= butachlor
4.992 ug/L, carbofuran 12.13 pg/L, iprobenfos 62.82 pg/L
ZA] o]F9] 96A|7F WHEERIARES =S butachlor 0.574 mm/
L(Y°]), carbofuran 22 mm/L((A|7l1%¢]), iprobenfos 18.2
mg/L(Yo])et Hlasha AHEE 7t o} /e HkrAAbE R
BT} o9 23-E & 5 IUTHMacBean, 2012). 24 54
Bl W Auf7]7Eel 7€ F2 A iprobenfos”}
0.02~0.2 pug/L, butachlor7} 0.02~1.08 ug/LE AZEAL,

Table 6. 90th percentile estimated environmental concentration of butachlor according to days after treatment by RICEWQ (Unit: pg/L)

Soil series Instant 96 hour 21 day 60 day 90 day
Buyong 1.836 1.755 1.390 0.8717 0.6633
Deogpyeong 1.707 1.631 1.292 0.8102 0.6161
Gangsseo 2.236 2.134 1.693 1.064 0.8289
Gimje 2.259 2.156 1.710 1.075 0.8381
Gwanghwal 4.992 4.707 3.788 2.482 1.951

Gyuam 1.929 1.842 1.458 0.9161 0.6975
Hamchang 2.396 2.285 1.813 1.140 0.8971
Honam 2.054 1.961 1.554 0.9758 0.7503
Hwadong 1.744 1.667 1.320 0.8281 0.6296
Jeonbug 2.041 1.948 1.544 0.9697 0.7457
Jisan 1.541 1.474 1.167 0.7321 0.5568
Mangyeong 2.630 2.505 1.991 1.260 0.9869
Ogcheon 1.942 1.855 1.469 0.9222 0.7020
Pyeongtaeg 2.687 2.560 2.034 1.290 1.004

Sachon 1.386 1.327 1.052 0.6589 0.5012
Seogcheon 1.820 1.740 1.378 0.8644 0.6578
Sindab 3.892 3.717 2.973 1.973 1.558

Sinhyeon 2.458 2.343 1.860 1.171 0.9197
Weolgog 1.740 1.663 1.317 0.826 0.6280
Yecheon 2.571 2.450 1.946 1.225 0.9632
Yongji 1.901 1.816 1.439 0.9028 0.6871
Yuga 1.929 1.843 1.461 0.9162 0.6975
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Table 7. 90th percentile estimated environmental concentration of iprobenfos according to days after treatment by RICEWQ

(Unit: pg/L)
Soil series Instant 96 hour 21 day 60 day 90 day
Buyong 17.08 15.55 13.54 8.060 5.688
Deogpyeong 14.70 13.42 12.08 7.175 5.072
Gangsseo 24.97 22.72 18.72 10.95 7.699
Gimje 25.26 23.00 18.92 11.06 7.775
Gwanghwal 62.82 57.61 48.79 26.06 18.12
Gyuam 18.83 17.14 14.63 8.705 6.136
Hamchang 28.03 25.51 20.86 12.07 8.474
Honam 21.28 19.37 16.24 9.607 6.764
Hwadong 15.38 14.03 12.48 7.427 5.248
Jeonbug 21.18 19.28 16.16 9.569 6.737
Jisan 12.60 12.01 10.41 6.109 4.324
Mangyeong 32.61 29.67 24.25 13.74 9.635
Ogcheon 19.13 17.42 14.85 8.817 6.215
Pyeongtaeg 33.50 30.49 24.88 14.06 9.858
Sachon 11.43 10.89 9.013 5.295 3.725
Seogcheon 16.79 15.30 13.38 7.956 5.615
Sindab 52.28 47.57 40.22 21.68 15.10
Sinhyeon 29.08 26.46 21.64 12.45 8.742
Weolgog 15.38 14.03 12.48 7.427 5.248
Yecheon 3137 28.54 23.30 13.29 9.319
Yongji 18.39 16.75 14.39 8.549 6.028
Yuga 18.93 17.24 14.70 8.741 6.161
FH 3zt BAA 9] A 3G SolA butachlor} 0.7~ leaching®t} outflowel] whe A 7Fo] B Zlo= dAvts
4.2 ng/L, 1probenfos7} 0.3~9.4 pg/LZ AEH AL HiE o} =ollA AREE Bk 3 F AFREEE A5 9

v QJTh(Eh, 2008; 1, 1998). RUE Y ABoIAM AEH 2t
FS RICEWQZ 4F&3) butachlor 2 iprobenfos®] instant
TEED WU, A Hae T FY dudse
o} wobr fEluEl = 2o AR EE wke] &L

o] RICEWQ d5E3Y S o8& & + Utk A7ztHr)
SCI-GROW
FE2 the2 =3 RICEWQ version 1.90% outflowel w}

I YA, leachingdl] W2 X512 2
$1o1A] Bl=F EPA ollA] A8k 19)
3 &3h= SCI-GROWE 53t sopd 7
TEE Hbm}"it} HFES Y83t SCI-GROWS] 43
%E“ carbofuran 137 pg/L, iprobenfos 0.394 pg/L, butachlor
0375 ug/LO-ZA(Table 10) RICEWQolX] AF&% Carbofuran

4 A FF F instant F= 9.919~12.13 pg/L (Table 8)E.t}
AT & F=7t “H—?— =921 iprobenfos ¥ butachlor?]
Aer F FET AETF T FEET WS & AUk
EY FAAF7E 2 carbofurand ©]54d©] =0} leaching

of W2 99 7FsAel =, iprobenfos ® butachlore

o}
slo] RICEWQE l%?—i
g Za7t U

PRZM-GW+ EPA7} A8l & 4f =8 ook 2
@7 23oltt. PRZM-GWE] Y8 W Z Screen length
(m)= A3t 1 m7F BAAol g ] ‘FER EFF] 7
F2E o]&F & JATH X3} 10me] depth of aquiferol]
o A5E P Fate] 5 4 T

PAS 37t

Hrolre] FHRES SN dERFNoR
A B Ao AR o =2 Ee PA (PRAM, EXAMS
and AGRO shell)5_v1.4b ©]t}. PA= 71 W= 6270¢] A
o ZE Alugeel A JPAEE o83l B T

5 EE =3k (Stone environmental Inc, 2008). 715
o] Bdo] Hre] S 71 5 glo] 3 ErioA 7]

=9 A Al AR v AR R thAste] kit
u|=+ EPAA A|Fshe FAIxE 2233 EXPRESS

= PE= 98 HMFE WA o8  islerz A

TEOE AMEEE ZEId PASE AREEIRITE PASE
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Table 8. 90th percentile estimated environmental concentration of carbofuran according to days after treatment by RICEWQ

(Unit: pg/L)
Soil series Instant 96 hour 21 day 60 day 90 day
Buyong 11.28 8.330 4.937 2.155 1.437
Deogpyeong 10.69 8.060 4713 2.054 1.371
Gangsseo 11.36 8.237 4.880 2.105 1.404
Gimje 12.13 8.774 5.250 2.305 1.538
Gwanghwal 10.90 7.753 4.077 1.563 1.042
Gyuam 11.69 8.752 5.210 2.311 1.542
Hamchang 11.14 7.963 4.674 1.992 1.328
Honam 11.35 8.297 4.952 2.152 1.435
Hwadong 10.85 8.157 4.785 2.084 1.390
Jeonbug 10.84 8.002 4.678 2.014 1.343
Jisan 10.67 7.923 4.552 2.000 1.334
Mangyeong 10.95 7.637 4.333 1.828 1.219
Ogcheon 10.88 8.113 4.751 2.050 1.367
Pyeongtaeg 11.33 7.842 4574 1.925 1.283
Sachon 11.72 8.606 5.019 2.243 1.496
Seogcheon 11.14 8.248 4.898 2.136 1.424
Sindab 9.919 7.673 3.884 1.538 1.025
Sinhyeon 12.04 8.492 5.002 2.167 1.445
Weolgog 10.59 7.617 4.464 1.943 1.295
Yecheon 11.15 7.799 4.548 1.924 1.283
Yongji 10.96 8.142 4.797 2.079 1.386
Yuga 10.75 8.081 4.697 2.029 1.353

Table 9. Estimated environmental concentration in surface
water by Tier I Rice Model

Table 10. Estimated environmental concentration in underground
water by SCI-GROW

Pesticide Butachlor  Carbofuran
Parameters
Application rate (kg/ha) 1.5 1.8
Koc (L/kg) 1747 22
Result (ug/L) 451.7 1668.8

EPAS] PES} U3t 99 ®iel 5dd At o=
=] At BoM = Al pl= dE]=o]5=¢] Shipman
City LakeS ‘AIE AFAE A5}l Slth. 427 oo]7¢]
Z3AA N FEH FFo] Q1] Shipman City Lake® &
HEo7tH, AR WAL 13 acreo| L ZolE 2.74 m=Z 7}
ek g AT v=e] Al AEHE 62709 Al
o7t AgEo] Utk AAA NN AR AFAR et
T AUES 74 & IRsEsE FAI AFATA Y
A FEe 144,000 m', AUE 3= 1314m’, AYE
Zo]= 0.05 me]th(Stone environmental Inc, 2008).

PAE A Z& A AUE] 9] 717t 7FsskA &of 71
o] AU Q. 9S Ak WH o R o] &ttt 71Tt
& RICEWQIIA ARg-H sl gdsith. PAS st

Pesticide Butachlor Iprobenfos Carbofuran
Parameters
Application rate (Ib/acre) 1.338 6.067 2.9
Number of application 1 2 1
Koc (L/kg) 1747 580 22
(S(;);;:)letabohsm halflife 36 15 321
Result (ng/L) 0.0375 0.394 137

o Table 113} 72t}

A= FoF Axe 1’4-%3'% ol 7Hgadeh. Al
tebuconazole 25% 3HAE 1000002 3]45lod 10a
T 450 LE Axshs o= dAsislon 18] A3 fra
AR 1L125kg ai/haollet. 24N, H7HH, 4
TR, BANE WAE] flate] 108 HAC R 33
S opA| XL 6 1UE AUt At A
dEel 4 F871= 49 1Y, 9 A7) “crop maturation®

6 St7] ‘crop harvest'= 9 #471¢] w2t &
22 109 25%& A AT EEE azoxystrobin 10% 5
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Table 11. Chemical properties and environmental fate parameters of pesticides
. Pesticide
Chemical property -
Azoxystrobin Tebuconazole
Molecular Weight 403.4 307.8
Henry's Law Const. (atm m*/mol) 7.30E-14 1.45E-10
Vapour Pressure (torr) 8.30E-04 12.75
Solubility (mg/L) 6.7 36
Koc (L/kg) 1133 429.7
log Kow 2.5 3.7
Melting Point (°C) 116 105
Test Temperature (°C) 20 20
Aq. Photolysis halflife (days) 13.9 48
Water halflife (days) 13 365
Benthic halflife (days) 180 1000
Soil halflife (days) 121 91.6
Ao 2 7MY =r 18] AEA] FEETS 045ke ail/
hao|t}, =, 2R BAHLS WA57] 95k 10 Table 12. Input parameters of soil layer with Yongji series
A 77og 53 Axaie Hz op ATAL 69 1Yz laeme Value
Jsioitt. L& 2] 2d7]= 59 19, crop matura- Nurr.lber ofhorizons 4
tion> 6% 1%, crop harveste 10€ 142 7Y 3ISIth HOIjlzon number ‘ 1
£ oIS W S wASl 10%g Aes BT en "
i} . Initial soil water content in horizon (cm*cm?®) 0.38
AT 7‘4%6}223} AAE 15%, €44 EE 1.3 glom’S . L
B _ . Thickness of compartments in horizon (cm) 0.1
2 A A JERS Table 1291 22 }. Ao wE . o s
HARS. 0.16%. AEE LS 0,952 AT Qw2 Flélq capac.:ltylln holeon (CII; /cn: ) 0.38
H*Q—EOL,-,-/“-:—N (Universal soil loss equation, USLE) %k Wilting point in horizon (cm’/cm®) 0.146
o Aae a0 ARaA o }E(}l Ao} 4] Organic carbon in horizon (%) 1.369
- . . %3 == Horizon number 2
Hob 78 X& Ade] e 3 USLE 2 3h& AR-stith. Thickness of horizon (cm) 15
Initial soil water content in horizon (cm*/cm?) 0.337
PAS Z 2%t Thickness of compartments in horizon (cm) 2
Abt Felol] 1125 kg ai/ha 38] AEE tebuconazole Field capacity in horizon (cm*/cm?) 0.337
o A F A Ht v59 309 HAgS 36.72 ug/Lolsd Wilting point in horizon (cm*/cm?) 0.146
om AYUE F HahS 37.86 pg/LOIAtH(Table 13). 2= Organic carbon in horizon (%) 0.667
el 0.45kg ai/haZ 53] AES azoxystrobin®] 7| Horizon number 3
T B 59 309 HIEFHS 0.79 pglelien AYUE Thickness of horizon (cm) 50
% A2 0.63 ugkgllAth(Table 13). %] 10 WE-9]o| Initial soil water content in horizon (cm*/cm?) 0.446
k= Al 5 peak FEE tebuconazole 0.056299 mg/ Thickness of compartments in horizon (cm) 2
L, azoxystrobin 0.005911 mg/Lo|SiTh. o F2] 9647 Wk Field capacity in horizon (cm’/cm’) 0.446
AAFEEE azoxystrobin 1.6 mg/L(Jo]), tebuconazole 4.4 Wilting point in horizon (cm*/cm®) 0.24
mg/L(EA7N G0 Rl B8-S o T o] peak FEE Organic carbon in horizon (%) 0.551
o] E9] B AREE BT} H)S ‘*OLE}(MacBean, 2012). 2 Horizon number 4
AU AEEORS S BAERAAST) A ZLEws) 2 Thickness of horizon (cm) 40
woko] A48 TPeAo] B w7} 1122 47710 AA Ini'Fial soil water content in h.orizor.l (cm’/em®) 0.424
29 2 QThAl, 2009). & AT o] A EE E A 7 T.hlckness o‘fc?mpar‘tmentsmhonzon (cm) 2
e ool Mls} A7 8=} O ebuco- Flélq capa(fltylln holeon (cm’/cm’) 0.424
nazole] azoxystrobindl] ¥316] - 73F012{Th. Tebuconazole Wilting point in horizon (cm*/cm”) 0.172
Organic carbon in horizon (%) 0.18

< 200693 20089 43E A= 6tl7; FAEYEH
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Table 13. 0.1 Probit Estimated environmental concentration by PA5 (Unit: pg/L)
Pesticide Segment Peak 4 days 21 days 60 days 90 days Yearly Average of
yearly averages
) Water 5911 5.281 4412 3.512 2.679 0.851 0.792
Azoxystrobin .
Benthic 1.568 1.567 1.546 1.418 1.303 0.676 0.626
Water 56.299 55.999 54.771 52.329 50.815 44.248 36.723
Tebuconazole .
Benthic 44.474 44.474 44 464 44383 44273 42.525 37.857

Y sket 99 2o AR A
F st "i*j]ff} A3 7§Q ] AT, 2008). A 2

o] AZS ISR Xt ASEY
9 ﬁ#{,,\ﬂr B WEkA] 2321} tebuconazole®] AZEE A
Gt AL T o R {FEHA ¢ 9}"4_4 ] 5“

249 (safe Drmkmg Water Act)-% o]
A7 JJAE ‘Shipman City Lake’E AlE#o]dS fle
AFATAR At FARYE AUEeE el
(Burns, 2006). SUiellA PA RS A83l7] 919 Alelld
T AR AFA e APH i FpAEe FF AR *
A B A AUE F AREREAET AR Sato]

7hsd Ao A7,
2 Bope] AEA A B0 AR
42 dEshe BYAL o8 WA Bl ol

SAHQ FAoltt. ®do] /e Rwje] ZEAu] FE,
71733} ko] AZAZ7L SEvetet thEr] Wil g
@ Rdo] dgsitt & AolMe =] dFrde =
W AESE st A F 5] AREEE oS
Btk ey dSgtke] AAleh dvh 2Hsk=A] gl
e AR ATE w38k 38l Karpouzas 5(2006)

ojgjo} 19| =of|A cinosulfuron} pretilachlor] 7
”]’ =E5 Altsle Al 7H ‘j‘fi_-4 H 3 A1E S Bile
I % RICEWQ 1.6.4v7F 249 38 7 0.78-0.930.2

=3 =EYIAM 34 =9 @]i = Alelell 7P =
2AMEE UERISITE. ISR Pesticide concentra-
tion in paddy field (PCPF-1)= ==olx AlxAQ] &4&
AHE RHF AT =EolX EF F2o did =2 33}
28 7H 818 £4, pretilachlor®] F== A J4A% 7t
"o e o538 Surface water and ground water
(SWAGW)— FAoR =g AxAle] ARS 2wk
g sHAIRE mEGIA s A7E ARl 7HAl dl &8k
o At B 75t (Karpouzas, 2006). Watanabet
Takagi (2000y= Y2 THHF7IeAdT4 2 A8 = 2
A pretilachlors A28t =&E3 4ol 1 cme] AYE
T T WRBVEEE 5297 2B, AEF9) A8t
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Ho} 345 FHE =37 Y8 $Euete] 7R, A5 AE 2 EYES ©]8-38k butachlor, iprobenfos,
carbofuran, tebuconazole o2 474 F AFsLsE FH80Y. d22g o2 I8 TS PASE, HA|E-
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peak FEHTE W HAghe SR | AHFFEHT Yol RICEWQE H Auie F s s= 4
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