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Estimation of leaching distance of pesticides in leachate on column leaching study
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Food Safety Commission Secretariat, Akasaka Park Bld. 22F 5~2-20, Akasaka, Minato, Tokyo 1076122, Japan)

The OECD test guideline 312 recommends to measure a leaching distance of a test substance in the column
leaching experiment and to calculate the relative mobility factor (RMF) using a reference substance, in order to
evaluate its potential for movement into groundwater. While the leaching distance is generally calculated based
on the distribution of test substance in the segments in a soil column, the leaching distance cannot be measured
when the substance is eluted in leachate. In this study, a method to estimate the leaching distance of the com-
pounds that flow out of the soil column under the guideline-recommended conditions was proposed, in which the
elution volume was converted into the distance, by assuming that a fraction of leachate water with a weight of the
water content in the 5 ¢m soil layer in the column corresponds to the soil segment of the same length.  © Pesti-
cide Science Society of Japan
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DHEITHS AT I &EELTVS, ULibl, HADIE
Bk R OFEMIZH 2000mm” THY, hlrm—o vy
DRI2ETHSB. 22T, REKBEOFELHRT 5729
OECD O K B 200mm O 2 R LU 12 B0
FEBLIZ, &5, T IV VvELBED w2 5%
WEELUTHY, REYEORERFICHNT 2HBYED
REHHEDOL, b5, HAHZEENE (Relative Mobil-
ity Factor: RMF) %K% 3 Z EMHER &SN T3, OECD ik
TIRIZEHHEIZ A D 0.5% U L ShickiEOE S &
ERINTWAEN, FZRETEOSEEAN S5cm &9 5
L, BEHEES sem LT UKD 509, RMF 25K5
BIMIc - THBREEHLIEENRE, 22T, RKPIET
FHEAE A Sem OEBRERD S, TEROBEKHT
DWBRNEEO N HAZE LT, WMELEEREL KD
5HEICOVTHRE L, tEEORS 2L Z B A
U TR O 2 W L7z,

50T, IECHBRMEONEICL - T, HWRWES
WREKPCHESNZZEbHD, ZOBE, BEHE
ARAUTAHZERTEY, RMFERHDBIELTERL,
Z D1, BEKESFTORMMELBEREECHES
ZhHEEEE L, TEEORIAEAEBREERL TR
B DTSRG L 7.

X B F &

1. BEOEER

HI L) —F BRI 5 B, KEREB LT
RMF® BRL B L5912, 7 F5 Yy OKEHIE =33mg/,
RMFY =1.03), ¥< V¥ (62mgl, 1.04), YA bT—h
(23300mg/l, =), ¥4 7Y/ (60mgl, 028), Yo7 =
JRZ (28mgll, 0.18), 7o ¥l (700mgl, 1.91), * %
Z ¥ Vb (8400mg/l, —), A M7 7 a—Ib (488mg/l, 0.68)
OSEEABRTEL, REREMTAOBERESZMHL L.
IKIAMRRE X 20~25°C TOREMTHB Y. 22T, TH3
U VI RMF 23R% 5 72 O REEYE & L THb T,

AREILIR R - PCB B, EAV YT L
COKEB S UHEALF b AR, B R,
425~850 um) ZALFE M, JKId/KEK%E ADVANTEC #
PWE-500 B #fi/K B EEE TRELL TR 7.

2. 1

AT LY —F U ABICERT 5 1RE, ARKRAIR,
it EaBE XU pH BEL B XD, §75hH 5 OECDILT
SEENTEY A TR B K0T, ML, AL
B, By Bt AERLEO 4 DELRE L. RECH
W, WS IR AR AT D), iR REAHIAR
WA Okm), B LESRERE, B I, K
HEEATEERERTE (M) THs, 2055,

ByBtEosmkilikikotEch s, THEIRES
, 2mm OFAEBLT, FERTRELL. LhL, At
BE2mm OfEZBLTA S MTHE U, 15 40
SIKBHOBIE BB, FEITKEMALBICEERS
TTREMBEL, HPLTRBARE C LKIZ 2mm Bl
TORNFLBET Smm Y LOR T 2B TNEREZ b
OEFEM L. 2mm H 5 0 E 2-5mm Oz L BEZ+
BowE (XY ) —-v A BRRASLICLIHERE %
Table 1 12 L7z,

3. oS

3.1 Kk

KEE 20ml ITHE b F MY Y L 2g BNA, BESHE.
hE, A4t 5 4L (Varian 8 Lo — b
CE1020) IZ% L, 104ME L. B F )L 100ml %
WL, Bi40eCitHELza—y ) —2NEL -y —%H
WTHETTERL, BOREENZA4RE M THE X
Wi, 7MY 2ml TEAH L, NPD-GC (Agilent Technolo-
gies 8l 6890N, GC 7 I A7 —¥ a VfIJ§) TEEL:. &
5 L% J&W Scientific # DB-225ms GC Column (PI%% 0.32
mmX £ X 30m, BEF025um) 2R, EALRER
240°C, MRILEEEIX 240°C & Ui, 75 MEREERER,
FURRE DS 60°C, 1.00 3R FF# 20°C/4 THE, 200°C I
BE U5, 3°C/ THIE, 240°C T 4.00 5 REFE LT,
2OV ZFEAFEIE 150kPa, 7683 akBHE AZEE £ T/
ARZAT Yy M AAT2ul 2 FEAL. F4UT—H2
EAUT LA, B5 LNy FIER 602kPa (F1HD), KR
1.70ml/5r (—EREE— FN) IKHRE L.

32, 1

H3EEE 20~25g 1K 1oml 2R (R LEOEA&D
&), ZhiZTE N UERB SV (1/1) 50ml ZMA T 30
SEBUSEBEIMBL, GFP A (Ao — A,
60mme) EHWTABUL, TIBEEREICT /BT
U (1/1) 50ml, 7K 10ml ZMA, BEHEET-7 KL,
ASEFIEEMEEEEI T2 S0m OATHIE LK A
WARE T CEML, BEEEEIE. RESRICHEL
F MUY L2g BHRML, ST AV TR LICRES
Wik, 10 2 RIKE L, EEET TV 100ml 2L, WIETF
T L, BORERTNAEREN I CEZBZE, T
VsmliCIEMNL, HorUHTE MY Sml THRIFLILT S
T4 M H—RYI=HF L (SUPELCOB AL 7Y »
ENVI-Carb, 250mg/3ml) IZfRF €k, 7€ h20ml T
miEE, BRL, BORERTZAEREMFCHRE S
fo. T MY 2ml TEHL, NPD-GC TERE LT
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Table 1 Properties of soils used®
Kisarazu Kamisu Tochigi Tsurugashima

Texture (FAO and USDA system) loamy sand sand loam loam
Water content (%) 1.4 0.5 6.2 9.9
pH (H,0) 8.2 7.5 6.3 6.1
Organic carbon (%) 0.04 0.57 1.55 428
Cation exchange capacity (me/100 g) 1.06 4.0 14.9 223
Phosphate adsorption coefficient (mg/100 g) 620 210 890 2270
Water holding capacity (%) 372 237 57.2 108.9
Particle size distribution (%)

Coarse sand (2.0-0.2 mm) 63.0 66.9 8.5 6.4

Fine sand (0.2-0.002 mm) 24.0 30.8 41.1 30.5

Silt (0.02-0.002 mm) 9.0 0.8 283 39.4

Clay (<0.002 mm) 4.0 1.5 22.1 23.7
Major clay minerals halloysite, chlolite, halloysite, allophane

montmorillonite illite chiolite,
illite

OECD Type 4 4 2 3

9 The measured values are shown on an air-dried soils basis.

4. ASLY—-FUIHER

41. BBAE

HSL)—FVTRATL (AF78, 7=y L8
WEE 5cm, 2E 35em £l 65cm) WWRHRICMI U
B (E&X 2em, HOWH S AT —IVEEDS) 20
WCHREREL, 20kic, BELALEEAFEE 30em
(FiE 138, AERLE, BrBLE HiKk1E 50
3 60ecm (A TIE, B8, BHE, HiRkLE T chki%
MABHOTHE LU, LEAFHELULE, BEEHS LK
BT A0+ 20g 2HMWM L. 0.01MEA LYY
LKW AN 7 L0 s lbE, KESTEERELD b
ki a&HIcLT, | HAM LR, 20k, 454
KEBEPSBOL, 208, 715 LANOKBHE LI
WA T LAHHOZ—RNIZL S SDERD LD, &
SLHOIF 2 — 72O, KEem 2R 5 &
HLF 2a—THOORIEZR/EH LIS S, HPLCHA Y 7
(BHBYWERTSE LC-10A) ZBW0THEILY V&7 LKEK%:
#T LHREIZ R 0.136 mI/4r (BE/KE 200mm/2 HAHY)
T1HMKLTH S LANEREILS BT,

MO BEARA LIEE 500mg/!l OF & b VA 2ml
(B3 1000 ug $2ZIFND %, BIBOSM Uic L 20g 12
mMU, MEFTTE M 2BRELLE, 18E2HS5 L
BUT, KEE 0cm OBKFEHE L, iR 20+2°C ITHRTE
U EBRE N T A V¥ 7 LOKIEHE % FiE 0.136 ml/min
THRUTCAHT LY —F v TR EER L 1.

REKE, BECSLTIRNCER IS 7y aval
7% CREHALISME DC-40) THEL, £757 v a3

DKERGREE Uk, BBRBIEIZ 2 HRE & U, BT
BIZATLES5em TEIZBEIL, TEABRIL, FEIE
DOHEER LK ERE U, BBk, SHMILIcE
Lo, 20ml AFFORY, KPOBEEGH Lz, 1EE
20~25¢ (JBE) %0y, LEFORELSHL, £E
TLOBEERD ., TEBXUREKIHMFICHT S E
TOMIL 5°C TR L7, TE8KGIE 105°C I 81T B 1R
BWE,SHIE U, BB, FHELT, 28T~ 7
B, B Uiz - i,

T LADFKEE, OECD Tl 200mm/2 HE &7 -
THAD, COHBREEEZEZLBEORBRE~OHE
FHET S0, KERELE, B,y B1ESXOHATE
ERHOT, BKEHYT2HEETH 2 400mm2 HB LU
400mm/4 H, B/KEHYTIZETHS 100mm/l HB LD
100mm2 [ & U2 BRZ1F, RMF 2Rk, BB, KE
HEEEICOVTIE 100mm/1 BB LT 100mm/2 B & L7
BldfTbhah - 1.

4.2, BREEH

4.2.1. WIERZIEH

OECD £ T, 1477 LW TORBWEORBEHH %,
2D 0.5% Y EhRil s gEO HEH S EFXLTE
H, BEHIZO>WTR THEYIZHET 5] 0ADTLHTH 3.
KRR TIE Sem BIZEI Lo/, BBEFEBEG 5Scm WA
TROONZZ L LY, EHEBERELRDS &0
TER. BREESO 1> LoBTR, &%, HBRYEiL
BaEIIAHT 50, REESTE, EHOKEE TRE
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(A) Case 1 (test substance is retained in the soil column)

Fraction Distribution Leaching distance
1

p2: di= Scm{ ! £ 50%

]

1 — Dy =5cm
-l /I .1 40% J

~ = Dpi=10cm
/; 0, n-1

n: - h...10% — Dy =dixf/f,, +10=5x10/40+ 10 = 11.3 cm
n+l :

The “n” layer is deepest fraction, f, is distribution ratio (%).

(B) Case 2 (test substance is eluted in leachate)

Fraction Distribution Water weight Leaching distance
S~ Wy (1-6 layer
1st-6th layer \ £, 500,  average) 30g
A
sendfayer “- 5 2% 28..Ng :: ]ID)Z - (31?2 c\r’\r}s/Wd +30.0 cm
41-48 hr ; Faus 20%  Wass 60g L =5x5/30+30=30.8 cm
—+ Yo derg = dix Wi g/ Wa + Ds
1 = 2 —
33-40hr ; Fyao 20% Wya 60g 5x60/30 +30.8 = 40.8 cm
~ o 3} = dyza0 = dix Was40/Wa + dgrgg
25-32hr 4 Faa..... 3% =5%60/30 +40.8 = 50.8 cm
Waszn 60g "
.... = dys3r = dixFassp/fey + diag
17-24 hr Wias 60g =5x5/(50/6) +50.8 =53.8 cm

Fig. 1. Estimation of leaching distance of test substance in soil column or leachate.

LT0BZERBOWEREL, HEENTOSGEZEEL
THIEE U7 iR B GHIEREERD %2K9 2 HikeiEt
U7 (Fig. 1. #BWEongE U R o TIRE S % n JE,
Z O EOWS} %= n—-1 8, RED SEESDER % T O
Zn-1E2d,_, (em), nJgAd, (em), 48 KfEZIZKT
LEEASTOSMELE -1 BN, (%), n@HE, (%),
THEEGOERI A d=5cm £T 5. LEREICET ALY
—SPREMRL Eh S LEENTORRDE D HMIRYE
—TRZVY, n-1BTE, BARZAHLTEY, nfE
En-1BATOSMHROLM B E n—1 BANTORSENE
HMOWER—TH 5 LHELBTOLDIRET S L, n
BEATOMERERERD, (cm) FRXTEKDONS
(f_zf OBEOA). 1L, REHSPE I oL

n—17=

(a=1) OREEHILS0cm DE L & L7 (Fig D).

D,=df/f,_ +d,., O

422, HERSIER

B R SFRICM T U2 B Re L O THRER LA
SLWSGERREAZ &, FREBRREIEENEEEHL
DTHBMEOREIFETEEeho, LEFH1E
(B s5em) BLUERETOKEEEZZhTh Wd (g)

BEUWs (g) &L, RRICKESOTHEOHEREE
Bt Ds (em) ZKo7 (WzW, 0H4504)., ZI7T,
30.0em T HEEOES (Fig. 1.

D,=di W/W,+30.0 2

WEBRMESREKPILBEH USSR, TEIT LT
DREREEE L TEEROOT, BBEKESICE T 555
WHEOFEEND S IRERECRET 2 FEERT L. B
WEICLDABTEIRM s T &, BRIEE®RA
KBTI NS ETEANOREPIEE 50T,
IR DD TR Seom KB EhB/KERUBOEBK
EO1ERE Sem YT 2 LIRE L.

BEKEFIZONT, 1-8 B, 9-16 Keftl, 17-24 FrfH,
25-32 e, 3340 B§RE, 4148 Bl & WM B 501
(%) CREKER (g 2, £hEN, F & W,
Fy 16 & Wo e Fira & Wirae Fasa & Wosso Fago &
Wi Fuw EWag&TdE, 777V a vREEDHE
EIRBEd_, (em), dy , (cm), dj;, (em), dyss,
(em), dyy 4 (em), dyyye (em) BRAD SHEE L7 (Fig.
D.

d, o(em)=di W, y/Wd+d, (3)
dg js(em)=di W,_,/Wd+d,, ,, @
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d17_24(cm)=di W17,24/Wd+d25‘32 (5)
d’25—32(cm):dj. W25_32/Wd+d33_40 (6)
dyz_golem)=di Wy, o/ Wd+dy 45 G
dyy_gg(cm)=di W, o/Wd+Ds (8)

5L, REKESTOSMAER U LR EHE
D, (cm), Dy g (em), Dyyyy (em)y Dysyy (em)s Dypy
(em), D,y 4 (em) FXRRTRDOSNS (F~F, 4=f, D
BaH0A), 22T, £, (W &, ABRETHO LEKES
DAMEDFETH 5.

D, g=dF, ¢/f,+ds 46 )
Dy 16=dFq 16/fa T 1724 (10)
D= diF 1ot dys an
D53, =0iF5 33/ Hd3340 (12)
Di3 10=dF53 00Tty s (13)
Dy 45=dFy 4/f,+Ds (14)

(2)-(8) A D LBEE Sem O LBEHBERITHRFTE S
KERE (Wd g &, TEOHKAZ/KE (Water holding ca-
pacity) D SFHE L7,

W, =S (1= Wiy 100)X (W 100) 5

TIT, Wy BHEORKEAR 6, Wy REEL
TOKBEEE (%) THB (Table ). HBH, PO
Wne & Wppe 1, W Th 2T EOMEEFH L7,

0em BB 1I5ecm DEZIOH S LAV EXIZEE
A LRGSO THEE BB £ K, 60em &
BT 30ecm DA 5 LEHNTRDZ EXDBTE BT
LHEB LT,

43. RMF

OECD TR, RMFARDBLDOREERE L LTE
ZauVERLRT NSV LEGAT A EMERSATY
5, BREliE, #A70< NS 7 THMMBuERT MY
YEGRLE. SRYBEOREREE 4, TSIV VDR
ZEH#EA d, &9 5 &, RMFREREKAhSRD o0, ik,
RBEEED 4.2.1 ICRB U WMIERERRE, 4221208 L
TR AR

RMF=d,/d, (16)

5. TBESLUKPTOT 0Tz / RADREM
TuT7 /) RAETE 201 Imghkg ERALSTRMLU,
KEESmm &85 F TKREMZ, 2042°C ITRE L7
NT2 HEREFELE, TBF0 T o7 =) 8220 HL
fo. BERICE, KERELE, MELE 8518 B
TEE RO,

KFDT a7 =/ RAIE 10 ug/l OB THRBL U 72KIEK
% SPCICRE U7 THiEMEmN (B T7 HMREL 8%
BRERA T Uz,

BRELUVEER

1. FmEYE

1.1. K

8 BEAKHEMUEEOBINRLNE L, RIER 2
B#EVELUTIT 72, 0.05mgl KIBHKOEA, 8 BHEOM
IR 1L 98.1~109.1% OFFIH D, T 105.1%, BIEMH
OEFBREN 4.4%, 0.1mg/l KEROEHA O RINEI
97.8~112.5% ORI ICH b, FHH 107.3%, EEHREH
43%, 1mg/N KB D LA ORI 93.1~104.1% O #HHH
H Y, T 96.6% REMFEN28% THD, LIFhD
BECBOTLRFTERSBON I EN S, EERR
3005mg/l &M ot 22T, HIEE XUCEEHREOH
Wid#ElZ, ZHEN 70~120%, 20% LINEHEE LD,
CORERATE, SEOKREOMTAEICE Y AR/
BRI lug &0, BERMED 1000ug DEE, Zh
BRMED 0.1% IZHY 4 50T, OECD ETERENTL
oA o &% (BIHRA L LT 0.0lmgke 2, WINE
D 0.5% FRHBO ELSHNSVH) Eiilc LT,

12, &
SEEEAFTBITAMULLBEORPEEZRE L. 01
mg/kg 13 (WL, BiALTHE, BB cBi3
MR 85.8~116.3% OFEFHIZH O, F199.7%, ZBE)E
¥id 71% (n=4), 1mgkg 13 (M1 IE, FHARLE,
By B, KRERLE) 0B 5 HITRE 80.4~112.4%
O#FAICH D, FH98.4%, EEFEEIL 4.9% (h=2~7),
100mgkg 188 (Pl 138, Bk, B, B L8 oF
7 B AR 72.8~107.2% OHFHICH D, T 99.8%, %
BREUIL 8.0% (n=1~2) THY, WThOBEIELTH
BIFL#HEREBSB oI Eh o, EREBRIZ 0.1mgkg &
1ot (R EEBRBOHBARIKERT). 0%
BERATRE, 400 BB OSHERICE T 2R/
B 2pg 70, BERMED 1000ug & &, THIFR
MED 0.2% MY TB0T, OECD EETERSNLTWB45
ko OKERL) &fiz LT,

2. W5AU—FUIBREOEE

HS LY —=F TR FHEICOWT, OECD TR, #
K EFFBKREFFIZOWT OB RBIZ DO, HA4NF
1 U XEP S A THBEKREREZREL TR EBL S0,
22T, MEEEEICAT T AT 4 VS — (4~5mmg) FE N
THHAEETHREIT-72E 2 A, 75 LB Uik
EA 5 LB E TR BN EMERShE, Zhic
U, KA 0em& Ul BKEB:TITS &kDB A 5 L5
WETIEMWE Z EDBEPD SNIZDT, SHRIDEET
HER2AT > 7. ZO%ME, OECDIETRENEE: (R
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) EBAEBN, T/ RFRA FELTORMF R, #HkE
B EIERAK R THRRICBENOB N EAHEAL T3 1D,
4RO, KEREEORL S 8BRARMU K
ATLYN—F U IRBEEM LI EZ A, TEPOAEER
FARODHOIBIEBENRELPT{, KEMED
REVRBEZIERBLPTOHASAD S, BEKE
% 100mm, 200mm 723 400mm ICE L RBRTE,
F e HERSHEEIEEKRICHA L2, HARLEZOL
Tit, OFCDHIERL T 2mm OmEBE LR 2H 5
LCRELILEZA, BAUENEDDOTEL, V=F L7
HBRICBOTEBABHEHLEL B -7, 0k ntE
EHATEELTHVWAZLERAHEYTHE EELOND
M, KPFFETHE, WELEs 1 iR E b B0,
HATKEPSBERUARIE B E L THOE, A
TENEEREZALT Qmm UTFOLERFOEAK) #
HUTh, B0 RMFICEL T, WiktEEMmo+
BOMICHERENIAONE T, kL, BB
HERICHEEEZREILRESH L EEL LN,

ABRERICE T 2 BEOWEIGII DT, ML
g, KERtE, iAtE Br5L8EH0, 30em 7y
FLERCTHS L) —F v 7RBEERK L IBE, 7o
Tz ) RAEROET ISV, YUY, VA FI—}
FATY) v, FTasii, 2A73FVIVBIEANT S
o=V OPIEIE 76.4~98.7% TH D, BIFLHEENE
Shic (MINEROHM LB I KOS ERUL). F 1,
60cm 717 LA OIS A OYEINKIE 74.5~99.6% TH D,
30cm 75 L ERBESEESED S, BBRFEMICY -
T, OECDETHRHIEMTEMT A2 EET->TAYN, A
BRRERKRUO TS 7V avyaby ¥ HBERTICEL 2 &M
TERP-7cDT, BEOEBRHEFMT CHEML., %k
12 OECD B Sl LCnedy, 7a 7« J kR ZRBRN
BN MRBIFTH -2 2 b oRBRITIEELTLR
WEEZ LN,

UL, 787 2/ RRAE20TiE, RBURES2 AH
OHA BBEKE200mm D &%), KEELET61.3%
WA TIET 68.3%, MELET69.0%, 51T 704%
EED o oh, RBREARD 1 HoBE (REKE 100mm
DEX), KEHELETI3.4%, MHLETI08% THY
RBROHPEL B2 2 EWERLIET LizoT, #Eh
TOMRDEZ SNtz Tu7 ) R2A%EKLERT2
H R L7DE & olICRIE, AEELHETS3.7% (h=1),
HWHEEET 57.8% (h=1), Br BTETS598% (h=2),
REBET72.0% (h=2) TH-7. Ftk, 7u7x/KZ%
KT 7 BB LB o BIGRIZ 100.9% (h=1) TH -
2. Dbkoo&dms, A56)—F o 7qBicBWT, 7
07 /)R AOWENCIHEL 7> O3 LBERTO S
BEERTH B LEL LN,

3. REEHORELAEDKRE

3.1. REEROBIEREOR

T 5em BN OEBRYWE O/ A EREICHIE L, BEH
BEOWMIEFEERIET A2 ERNEETHE, 200, B
BIKBEEZANAS L) —F V) v 7l A5 ik,
WEMEO LEPPREKPTCOLMAEZ THIFEER
BExkoic L A, REREEIREKRICHAI L. KRIZ,
RMF 2 Lc & 2 A, HBrE&M%2Z A T RMF 21312
RLTHAZEDTERSNL. £oT, BEHBEOMIES
HRRIMENICRIEISh e EELoN 5.,

32, REEROHEREORS

EX30em DA 5L 5BNTEBKPICEENREL LA
LEICHTEREREL KD, i, ES60mOH T L%
MO THIEREREREE KD, WEELE U (Table2), 7
B, WBILREEREAS 30cm Mk GEERBHEEEE UOR
WD) DT - 12,

30cm PEIRFRB LA T L5 WTES O EREEE
HEE 60em DIESICHRE L h 5 LA VB4 0EE
BEHOMICE, AERTBETORRERL, HER
0.999, FABAMREL (D) 8 0.81% DERER 1% THEHE
BEoh, MER—HKULE (Fg 2). &5, KEELE
ZhE, TEOBNCLAHBEOEVEALSNED ST,

—Fh, AEFEIEEZHOEE, 30em OBEJICHEL
AT LRV EEXOHEERENHEE 60cm OHESITR
B0 TRBR LA EXOMERENMA LK L &
A, BEHEEES40cm ETREHFE—H LA, 2hi
LTeR#ERERED NS {5 -1 (Fig. 2).

T IR AAA KT HEBNICREEI N T B8,
HRENIANEZ TETLBEORRBKEEHBZ 5 &,
FIEAKERBETERD, KB FTANREL TN &
EZoN5DT, WELBITOLDIZ, TEE Sem DR
TE3RAKOKEENZEKE U TORBELEE 5 cm 1Y
T5EWEL CREEMAMRET 2TERRYTH- 2 &
BwTxs. UL, KERELEO X1, HERENE
DIRIER B & —F LA o, KEEL
B, sHoftdtEoPTRERREAEDENC L,
W OBENRIL L ERBA A Y RBBERMNS O
EEMS (Table ), {LFHEOHTIREILE, ok
GOREA NERMEE L TOAREENEZ Sk,

4. B ALANDOKOFMEHORE

41. REOFE

OECD #® 200mm/2 B G 100mm/B) 1TH LT,
WA 1242 (100mm2 H) & 24 (400mm2 H) IKEZ
HBET-7 (Fig 3). #k, TEBOEZE30m L
7z. T 2T, RMF 3, RHIERGEE - #EEREBIERED SFHR L
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Table 2 Leaching distance of pesticides in four soil column with different lengths of 30 cm and 60 cm®
Sails

Pesticides Kamisu Tochigi Tsurugashima Kisarazu

30cm 60 cm 30cm 60 cm 30cm 60cm 30cm 60 cm
Atrazine 494 41.0 323 28.8 17.8 19.0 46.3 62.9
Bromacil 51.0 51.1 40.9 44.1 28.5 31.0 49.5 66.5
Diazinon 15.8 15.5 19.3 13.8 8.3 6.6 30.3 30.6
Dimethoate 56.2 61.2 45.5 51.8 34.0 35.8 50.0 68.8
Metaraxyl 52.3 53.8 40.3 44.4 31.8 33.7 38.0 36.0
Metolachlor 31.8 30.9 319 28.7 17.8 18.7 39.4 51.3
Profenofos 5.0 5.0 5.2 52 5.1 5.0 12.1 15.9
Simazine 457 39.0 31.6 26.4 15.9 19.1 43.1 47.0

9 Leaching distance (LD) is calculated value at flow rate of 200 mm/day. LD values were estimated when pesticides were eluted in leachate
from the column; the values are longer than 30 cm in 30 ¢m column and 60 cm in 60 cm column, respectively. The estimating method is de-
scribed in the text. When pesticides were not eluted, LD values were obtained as the corrected LD values based on the distribution of test
substance in soil segment, in the column. Calculation for the corrected LD values is explained in the text.
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| eaching distance (cm) at 80 cm column
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o

Leaching distance (cm) at 30 cm column

@ :Kisarazu, O :Kamisu, A :Tochigi, < : Tsurugashima

Fig. 2. Relationship between leaching distance (cm) using 30cm
layer soil column and leaching distance (cm) using 60 cm layer soil
column. a) Leaching distance (LD) was corrected when a substance
was retained in soil column and LD was estimated when a substance
was eluted in leachate. Results of correlation are as follows: LD at 60
cm column except for Kisarazu=0.999 (LD at 30 cm column) +1.0,
r’=0.81**, The symbol ** denotes the statistical probability is less
than 0.01.

TR B A H TR 72,

200mm/2 A D% TO RMF & 100mm/2 H T® RMF ©
HEIC>WTHEZ@B S R ERDIEC A, HER
0.88, r* 7% 0.89** DEMER 1% THRETHBELE SOz,

2.0

S R

S

2 15 A

N /% O 400mm/2d
N @ mm
Sy,

S 1.0

j © 100mm/2d
@ 0.5

[

=

X 0.0

0.0 05 10 15 20
RMF at 200mm/2day

Fig. 3. Comparison of RMF values obtained in the experiments
with different infiltration rates: 200 mm/2day (Control, OECD 312),
400 mm/2day and 100 mm/2day using 30cm layer soil column.
Results of correlation are as follows: RMF (400 mm/2d)=0.863
RMF (200 mm/2d), r*=0.87**, RMF (100 mm/2d)=0.878 RMF (200
mm/2d), *=0.89**, The symbol ** denotes the statistical probabil-
ity is less than 0.01.

F72, 200mm/2 A O TO RMF & 400mm/2 H TD
RMF ORI >0 TR EA B2 MR ERD I EZ A,
£080.86, A 0.87** DEMRE 1% THELHENE S
fo. E01T, LEOBNIZXAHBEORN A LN -
(Table 3).

200mm/2 H & 100mm/2 B 503 400mm/2 HiZk 33
FHRE D = 2B 5% THEZRFD 51T (Student #
E), MEEEZITHLRMFIZEEBLEWELEZ NS,

oy
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42. HBRBHOFZE

OECD #:® 200 mm/2 Bzt LT, HREWM % 12 4%
(100mm/1 H) & 2% (400movd B) KEZRBEIT-
7o (Fig.4). 158, LTEEOEXIE 30em &L,
200mm/2 B ® % TD RMF & 100mny/l H T RMF O
ML >WTREZE SR L RO E A, fEH
0.81, P48 087 DEMRE 1% THELHMMNE S h 1z,
F 7, 200mm/2 HOSETO RMF & 400 mm/4 H TD
RMF OMBIZ DWW TS 28 A s kKo &2 A,
21092, 2 H80.89%* DRERRER 1% THEZAHMMNE Sh
fo. A5, LEOEVIZLZHEEOENLA SN

72 (Table 3).

200mm/2 A & 100mm/1 B 303 400mm/4 HIZE T %
B DI & 12 fEBR% 5% THEZEAD 509 (Student B
i), RRUHEZZEZTH RMFIZEEBLAVWEEZ OB,

43, BRBREHCLZIFEDET LD

OECD #id, H#a—o v X TCOHMBKELZREIZN S
LADBRBEKBEFREL TSN, HAROEREEREKR
BRI -y RO 2EHBLD, BT LNERTBK
BAERF U, M, RESLIOHBRIMAE OECDEOD
12506 2 f5O/MNTEZ T RMF RIZIZFE U T,

Table 3 RMF @ of pesticides in column leaching study with different in filtration rates and the experimental durations using three soils

Kisarazu 200 mm/2day 400 mm/2day? 400 mm/4day ©
Atrazine 1.0 1.0 1.0
Bromacil 1.1 1.1 1.0
Diazinon 0.7 0.8 0.7
Dimethoate 1.1 1.1 1.0
Metaraxyl 0.8 0.9 1.0
Metolachlor 0.9 1.0 1.0
Profenofos 0.3 0.3 0.2
Simazine 1.0 1.0 1.0

Tochigi 100 mm/1day ¥ 100 mm/2day ® 200 mm/2day 400 mm/2day” 400 mm/4day®
Atrazine 1.0 1.0 1.0 1.0 1.0
Bromacil 1.1 1.1 1.4 1.2 1.2
Diazinon 0.7 0.3 0.6 0.4 0.3
Dimethoate 1.1 1.1 1.6 1.3 1.3
Metaraxyl 1.1 1.1 1.4 1.2 1.2
Metolachlor 1.0 1.0 1.0 0.9 0.6
Profenofos 0.2 0.2 0.2 0.1 0.1
Simazine 1.0 0.8 1.0 1.0 0.7
Tsurugashima 100 mm/1day™ 100 mm/2day” 200 mm/2day 400 mm/2day” 400 mm/4day®
Atrazine 1.0 1.0 1.0 1.0 1.0
Bromacil 1.4 1.5 1.7 1.4 1.8
Diazinon 0.4 0.5 0.5 03 0.3
Dimethoate 1.5 1.7 2.0 1.5 1.8
Metaraxyl 14 1.8 1.9 1.5 1.8
Metolachior 0.7 1.0 1.0 0.7 0.7
Profenofos 0.3 0.5 0.3 0.1 0.1
Simazine 0.7 1.0 0.9 0.6 0.7

D RMF values denotes the ratios of leaching distance (LD) of test substances to that of atrazine. Column length used were 30 cm. For the
RMF calculation, either the corrected LD values or the estimated LD values are used, depending on the conditions.; HRMF
(400 mm/2d)=1.045 RMF (200 mm/2d), 1*=0.94%*; 9RMF (400 mm/4d)=1.023 RMF (200 mm/2d), 2=0.90%*; 9RMF (100 mm/1d)=
0.833 RMF (200 mm/2d), *=0.74**; RMF (100 mm/2d)=0.804 RMF (200 mm/2d), r*=0.88**; HSRMF (400 mm/2d)=0.848 RMF
(200mm/2d), r2=0.94*%; ® RMF (400 mm/4d)=0.800 RMF (200 mm/2d), r*=0.89**; BRMF (100 mm/1d)=0.789 RMF (200 mm/2d),
£=0.94%% YRMF (100 mm/2d)=0.934 RMF (200 mm/2d), *=0.93**; 7RMF (400 mm/2d)=0.786 RMF (200 mm/2d), r’=0.95%%;
Y RMF (400 mm/4d)=0.946 RMF (200 mm/2d), *=0.94**. The symbol ** denotes the statistical probability is less than 0.01.
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Fig. 4. Comparison of RMF values obtained in the experiments
with different durations: 200 mm/2day (Control, OECD 312), 400
mm/4day and 100 mm/1day using 30 cm layer soil column. Results of
correlation are as follows: RMF (400 mm/4d)=0.915 RMF (200
mm/2d), *=0.89**, RMF (100 mm/1d)=0.808 RMF (200 mm/2d),
*=0.87**, The symbol ** denotes the statistical probability is less
than 0.01.

®, KEBIURBRIMEES RMF ICEELHZ 002 &0
A Ihi,

WoT, HBEME, =V REAL Y MERMF &ET5R
O, ¥HE 100mm/H, HERUIM2 B, K& 200mm TH
BiznEEZLoh3,

5. OECD EZDERNDBAILDNT

OECD iZ 81T RMF 2L ¥EWE OBEN I TR &M
ZEMET AEEIEE LT A NS FI4 UBEES N,
22T, ENTEEAG, $H2EZA THBREEBLE
ZA, BFAL LS54 VIZRMF 2RD B p0ERE LTH
AMEETHE bt HED LI AERNTOERK
BERIT M > THITRBRIZFEMAR E > TR,
Wekick it 5 BEOBMTREROFTMIzE L TIE, HTk
HOFRIREZERIITORD 2 HERESNTE D, RMF
BFRAESNTOEL, RMF ZIEERSEEEEZ oh, £
DIEREIAHROBHFELEZEZL SN 5,

= #

OECD % 2004 Fi/LEWE O T HATIE AT 5720
DFAMIARIA L ELT [HEASLHO Y —F 0 7]
ZHE L7, OBCD I, TEAHEE 30em ICHKIEL, #
BRE A R IERE IR L7288, Bk E 200mm Y 01F
LAy LoKEsEE 2 BRI TH L, #BRHE0RE
JE#EZNET 560 TH B, OECDETIE, BB H
RUENEED 0.5% U EBRH S WA RFEOHE S S EHES
NTWacy, BEFEHILEOSEBEM TR OB,
Z2IT, TEPREKTTOSHEZR L CHIER B

EROBFEEMRE L, UbL, BBRWESEEKDIC
ME LG ERIRERREERDEILETERLOT, ©
EEICEENE KGR EREKBOMITE &I SEFNH
B EBGEL, REKRNOFHALED O REHBEICHET 2
FEEBE U, MEEORSEEACRBEEM L Tk
EHEDOTYMERGE L R, —Ho gLk S HER
B SRR R B R & —B L7,

it s

AFEORD % EDITYh, RIEFRTTHEE I
EEBY E L BERETAEHERERBESRAO LK
TR (REREHMIIET), MEREK GRERER
TN, TABRTRICECRSHBLET.
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