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Abstract

The objective of this paper is to present relevant information and data from domestic and foreign
references and to propose legal standards on pesticide residues in order to mitigate the pesticide
contamination in the water environment. Among 200 pesticide ingredients in use in Korea, items
necessary for standard setting were selected and theoretical residue limits were computed. The results
are summarized as follows.

In advanced countries, drinking water standards are established on the basis of health index ADI
and water intake, whereas standards for surface water are established temporarily on the basis of
different parameters, inconsistent with different countries. Pesticide residue limits applicable in Ko-
rea were proposed for 24 pesticides in drinking water(health basis) and for 25 pesticides in surface
water (ecotoxicological basis), as selected by risk priority. It was recommended to accumulate scienti-
fic data by persistent research efforts in order to maintain the justification of the pesticide residue
limits in water and relevant research topics to be undertaken in future were proposed.
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FUYolA 5t BRI {7104 sl g
ZAAH(F TN E 2H (1982 89) diazinon, ipro-
benfos ¥Ho] HEHSII 71eF #7121A420 chiorfenvin-
phos, chlorpyrifos, chlorpyrifos-methyl, edifenphos, fe-
nthion, fenitrothion, phenthoatew & %A &gk}
(B 29 39 2ed] 357 24 5 /7194 5ok
AAANE B 890 & £TO=2 9 Fofd o
X (ppb) = iprobenfos(4.3) > diazinon(0.49) ) phen-
thoate(0.22) ) parathion(0.11) > malathion(0.05) »
fenitrothion(0.04) 2] &2 2 gty HI x|+ iproben-
fos 11 ppb, diazinon 2 pph, phenthoate 1.3 ppb ¢} At}
8 ol Fxe Aole AMFAH, MALAe) ne}
95729 fawe]l A detABs Jepd Al of
7 e,

(E 2) 5t E7NA 77104 sl
(1982'd 89, 78

2E o Eol
2 Q Ao

AP
= ppb)

s ] Diazinon Iprobenfos(IBP)
s % 0.02 0.20
= 7 0.24 1.08
L B 0.03 0.15
o % 7 0.03 0.28
94 5 & 0.05 0.33
a4 2 # 3 ® 039 1.53

1991 6t 57 R A Frel o] SR A E B
diazinon 9} 4 2] Fp Rl AEHUL Y w§ e

FEGeH 7Ig Fok2 HEHA gUprh?
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(E 3 5972 $329 $H3E A% (F2FE ppb)?

s k| Diazinon Iprobenfos Chlorpyrifos Dichlofluanid Procymidone
& 7 &5 0.30 48 0.025 0.08
T %3 0.08 0.50 B3E 0.105 &3
o 7 % 0.40 0.83 & 3 0.063 0.10
-y 0.12 0.73 84 0.074 0.18
4% 4 0.06 0.56 242 0.044 0.04
433 &3 0.10 BHE 0.023 £
(£ 4 #0868 A0 digt 54489 F59 54°
A" A4 8 2 AFPE(0ECDFIH) #AYE a7 g4
o F Yo, sAte, AN B354 (LCs) EA9 ouz4
%9, bluegill, 2H4 54 (NOEL) olRTHY I% Bl
fathead minnow A &% 7]=A(NOEL) z
® 3 2 5 B EBEYHE FAEH(LCx) =49 dua
9H4d 54 (NOEL) T 9% H7t
Z 5 Selenastrum sp. FHEAH(ECx) =A9] oju] 7
Scenedesmus sp.
Chlorella sp.
A 2 A RYAEA A 7lsd 7= AeiA oxE 4%
ok9] Al % (NOEL) 237t

Z7Yeke o RE) E4o] doldg Ao &
TEFFE 1 Foflop AR AEHZUT Tt
el ME 1950 3o Eoj9} 25-50 kg/ha & DDTE
Aol FFAXE A DDT7 3Hd o] 2= o] dofof
Ak FH S WA 1 ddeze B 2¥8€
DDTE #MZFA7} AdEddos QA HEde
5-61d0] 425 9dth

YRME 19750 HEedl fenitrothion(40% )3}
fenobucarb(BPMC, 36% )& 1—15 L/ha2 &3 a¥E %
* =8, U2y, Sy T4 2AM 29 =5
o A& ARE 2A]7+F0 fenitrothion 106 ppb, fenobu-
carb 156 ppb ©1X 6YFol= 24z} 18 6 ppbE
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(E 5 % AebAl A4 H771E (US EPA)Y

E4A19 3AE A4 s A4 AR 2 994 94
FHEARA  EIHRTE EEC < 0.2LCx 0.2LCsp £ EEC { LCso EEC Z LCy
ZF(B8) EEC{02LGyx 0.2LCs < EEC { LCs EEC 2 LCs
FAE EEC(0.1LGs 0.1LCs < EEC<05LCs EEC 2 0.5LCs
W EAR EEC<{no effect level — EEC 2 effect level

oz RAYHA Tt AAGHA NWEHE a3
g4}

4. s<o| & HEIt(environmental risk as-

sessment)

TS X ﬂﬂ%é—q AL =37 A4
g8 #F9¢dh F )84 (risk&hazard) = =4 (toxi-
cxty)Xia(eXposure) ot} F%FY ALGAR F WA
497 Foe) Hano] AR HETA the} o)
A4/ 7279 7 risk/benefit evaluation)7} Hd3}
A ol Fol7 thiel FHaA Apgrolc.

kol 7HAE A TN QA A vl o
2 HE9 WA FRE 9T JHTA AN FAO/
WHOE HZd oejveelr] 2 thxsle gk =
BAZTG AFAARRA e o HEE 94 1Y
4% 3] FF(acceptable daily intake for man, ADI),
A F A 5=(food factor), $HHA5=(safety factor), L&) 3

&) AHE-2.a 4 (GAP3lel 4] PRL) o] #8 &4 7
g st AEFF FRH §87]%(maximum
residue limit, MRL) & 713 E£& 3272 (Codex)
22 BASY 1995 WT02] Z¥ ol uje} ggo
ol WExE AH gich et Foko] FAA
A mlAle dEg dEd HETAE T 94
H 24 Zega 9o

U= EPAYI A= 19753 Fobe] Ae) =4 Hrirles
LB F o) 84«45 = (EEC) 9} A E o
plRle 54X 74 Wil wal Feke] MejA 93
4 AZIAZ BFIAL Aok (F 5). o] HrtolA] 9
ol Ae Ao BeEE 2o e (model ecosy-

stem) 9 AA) W ENA (field ecosystem) o 213+ A ¥
Fot 29 S Eelstn Qo olg $i# w=
X FHEANAE A3 2dAE YA E o] ut
7Haksch

FoFe] @A H oA EECS =4X]9] v
A By e AfA o)1 £33 E £ Qo A
AejAlMe] BH & O AYd 2@ 24 &
743e] o] @ HolAy e} e 1A A% B A
AelA e 9% 2 Wil (dynamic change) 9} T-&
Aol 1A FAhe FAL Az glvk whapy

HAG M2 ool o] HHYs T Qe FHelu},
M=ol £3 F 54T J7|IE MYy
1.0/ =
v ME S8 4o AzsiH el uje} EPAZ

dtedd $FAA HAE oblehe $45 LW B
W 71ES 483 S 819 tH(Safe Drinking Water
Act, 1986)." EPASlAl dQste &84 FAldE =
A 2AE 385 1272 (National Primary Dri-
nking Water Regulation) 9} #5323 54 xx 7|%3
BH 278 58 2254 (National Secondary
Drinking Water Regulation)7} ¢lt},

=8 1A AINE ZAANE] gL drEA
(maximum contaminant level, MCL) 9} )74 732
H) 2 9 7]F 2 ¥ X (maximum contaminant level goal,
MCLG)7} 24"} MCLolY MCLGe) A4 1
B3te AALQL A AR AT 7E nAlgto g
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(& vl 859 A7t 12 71F (1993 1. 1 &P
(National Primary Drinking Water Standards-US EPA)

. MCL* MCLG**
oFA B Agoder 2 9
%“F o JO [+ (mg/L) (mg/L) H °
Alachlor probable cancer 0.002 Zero herbicide on corn and soybeans ;
under review for cancellation
Aldicarb nervous system 0.003 0.003 insecticide on cotton, potatoes ;
restricted in
many areas due to ground-water
contamination
Aldicarb sulfone nervous system 0.002 0.002 degraded from aldicarb by plants
Aldicarb sulfoxide nervous system 0.004 0.004 degraded from aldicarb by plants
Atrazine reproductive and 0.003 0.003 widely used herbicide on
cardiac corn and non-crop land
Carbofuran nervous system 0.04 0.04 soil fumigant/insecticide
and reproductive on corn/cotton ; restricted
system in some areas
Chlordane probable cancer 0.002 Zero soil insecticide for termite control,
corn,
potatoes ; most uses
cancelled in 1980
24-D liver, kidney, 0.07 0.07 herbicide for wheat, corn,
nervous system rangelands
Dibromochloropropane  probable cancer 0.0002 zero soil fumigant on soybeans, cotton ;
(DBCP) cancelled in 1977
Dichloropropane probable cancer, 0.005 0.005 soil fumigant ; industrial solvent
(1, 29 liver, lungs, kidney
Endrin nervous system, 0.0002 0.0002 insecticide on cotton,
kidney effects small grains, orchards
(cancelled)
Ethylene dibromide probable cancer 0.00005 zero gasoline additive ; soil

(EDB)

fumigant, solvent cancelled
in 1984 ; limited uses
continue
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FHE A3 MCL* MCLG** F ¢
(mg/L) (mg/L)
Heptachlor probable cancer 0.0004 Zero insecticide on corn;
cancelled in 1983 for
all but termite control
Heptachlor epoxide probable cancer 0.0002 Zero soil and water organisms convert
heptachlor to the epoxide
Lindane nervous system, 0.0002 0.0002 insecticide for seed/lumber/lives-
tock pest
liver, kidney control 5 most uses
restricted in 1983
Methoxychlor nervous system, 0.04 0.04 insecticide on alfalfa,
liver, kidney livestock
Pentachlorophenol probable cancer, 0.001 zero wood preservative and
liver, kidney herbicide ; nonwood uses
banned in 1987
Toxaphene probable cancer 0.003 zero insecticide/herbicide for
cotton, soybeans;
cancelled in 1982
2-4-5-TP (Silvex) nervous system, 0.05 0.05 herbicide on rangelands,

liver, kidney sugar cane, golf courses;
cancelled in 1983

* maximum contaminant level(enforceable)
* % maximum contaminant level goal(non-enforceable)

E BYAHEIA, EA7IEA, 71eedE, AY 2 @ 4 14997 BT 2 L, odo] 1487 B

24 Bol XY FES wolelrt 3loor HER AHF 1L

EPAdI M9l N&dAde 367180 288} 28 @ &2 REY Y =2 $(F BEx=EF

A7)1&EA e =28 7P AEsy, fld d71E tH]) 20%

Az, T F A, g FF AT, Ak =& A7 RN BE vEEdEA

TANER 22 BATFANN AHe] = gt A3 d G g EA e gk A9 FrhA] el Sl
45 FANES dAsed TEHoE AdE 7h) HLAdEde) 7|E49%

713& B9 the g} o8 spPe HEEH, A Oral reference dose(WHO©] A A3l ADIS 54D

A3, Ayd an 843 84 w2} FeHA0 o] A&

TAR T 25t de] LolEA L Yok RID(mkg bw/day) = NOEL(mg/kg bw/day)

® =9 HTsH 704 Uncertainty factor
@ 24 HaAF 70 kg, 1ol HAAF 10 kg :



#8547 29z Ao #U¥ FUY BS

Standard(mg/L water)

_ _RfD(mg/kg/day) X 70 kg
2 L/day

=&FE FEO LEEA =380 AE ¥V,
EdS Y 3 #A=2Y] 20%7t He BS

Standard(mg/L water)

_ _RfD(mg/kg/day) X 0.20 X 70kg
2 L/day

) b gde] YELA

US EPA9] UAAHEA ABTY &3l 3¢
MCLGE % “9"o=2 Ad3sa MCLL d&7Hx
82lo) o2l acceptable excess risk level ©] 10%—10°
b YoM ohg e 93te] AdAgdTh

Dose(mg/kg/day)

excess cancer risk level(104—10%)
cancer potency factor(q,*)(mg/kg/day)"

dose(mg/kg/day) X 70kg
2 L/day

Standard(mg/L) =

ol EA Col 438 73-%(d, atrazine) :
Threshold model Mol A oncogenic potential o o3k
B7}A¢) uncertainty factor 102 o] &3 RIDZ 2E
7EXE A&

ol=ke] FOM) ARAME A85EQ EPAdA A
A FAVEE 2d2 AYstds FAT A9HQ
T (KE) 2 Auzde gang gg $47FS
Y & =S HE59 vk EPASIA 43§ vt
A= 19933 1978 FEF 2859 3F5L 1475
(MCL 2 MCLG)® BW (& 63} Zoh@

5 EPACIAM 19753 s2ke] AJehA 314
718 (R 5 F2)>& /e o) BB s B

FAF AR A&7IE AL AT IANE 359

B vole7t HH g e A9RA LAWY (Re-
source Conservation and Recovery Act)o] 243}
Ago] e AFREG AA7ES AGsln A (®
DR ol 712 AETAE ¢ £ YA £ARA

olgke #AANA shiel Aol B £ YL otk

(E 7> vFe] $A4AA4F st AP35
(Proposed action levels by Resource
Conservation and Recovery Act, USA)

oF M B AR ok a1 AT
THAE () TN (L)
Aldicarb 50 Endosulfan 2
Aldrin 0006 Endothal 0
Aluminiym phosphide 10 Endrin 02+
Arsenic (50)* Heptachlor 0.008
Chlordane 003 Heptachlor epoxide 0004
DDD 01 Lindane 02)*
DDE 01 Methomyl 90
DDT 01 Methyl parathion 9
Dieldrin 0002 Parathion 200
Disulfoton 01 Toxaphene 3)*

* MCL defined by National Primary Drinking Water Regulations

2. Ffuict

7Fhttt AW R (Canadian Council of Resource and
Environment Ministers) oM Fa1ge] fxo g
FAANNE 57 SEe 19839 FAAF AYwr
(Task Force on Water Quality Guidelines)-& 4 x]3}
At 7)ol A= “Canadian Water Quality Guidelines,
7hitk FEAAZAE sl B f54 B2 4
AH7RIAY BRG] H4E + gE FEERY
wgk G3kx JRE AFsln ok

olzgt A H-& KAk ] AEFY A3t
T AR AsgFU sloe HeEA g
183 B §EE 7HAR TR F£EA7ES 4
gatar glom o] FoA Foko] thi A7 Fe
A © @ @F ot} (X 8-10).
=& 94 (raw water for drinking water sup-

ply)

>'1 oL

© o
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(£ 8 7t S84 A9 7 AR 9 ALZA (19874 A
(Canadian water quality guidelines for raw water for drinking water supply)

oF m HYHE¥re JRRE
s % 9 (ug/L) A2 A
Aldrin/Dieldrin 0.7 ADI=0.1 pg/kg/d, 70 kg bw/adult,

20% allowance of ADI, 2 L/day/adult

Chlordane 7 ADI=1.0 pg/kg/d, 20% allowance
24-D 100 20% allowance
DDT ' 30 ADI=5.0 pg/kg/d, 20% allowance
Diazinon 14 ADI=2 pg/kg/d, 20% allowance
Endrin 0.2 ADI=0.04 pg/kg/d, {20% allowance
Heptachlor 3 ADI=05 pg/kg/d, 20% allowance
Heptachlor epoxide 3
Lindane 4 ADI=6 ug/kg/d, 20% allowance
Methoxychlor 100 ADI=20 ug/kg/d, 20% allowance
Methy! parathion 7 ADI=1 ug/kg/d, 20% allowance
Nitrilotriacetic acid 50
Parathion ‘ 35 ADI=05 ug/kg/d, 20% allowance
24,5-TP 10 ADI=2 ug/kg/d, 20% allowance
Toxaphene 5.0 organoleptic or aesthetic level

* A9 FAAF 70 kg, HY 19 45 4HF 2 L, 7Rictel 243 ADIFEE A= & S84 75 S 2 o)2AE

A s E4e 23,

ADI(ug/kg bw/day) X 02 X 70 kg

SEF VF ol8A = 3 Liday
@ d=# )4 2 v]#E(recreational water and ae-
sthetics)
® 9A4E K35 (freshwater aquatic life)
@ F9dE&— 0 2 218 (Agricultural uses ; irri-
gation and livestock watering)
® ¥<-&(industrial water supplies)
AW Ko] AR A (water quality guideline)& =
TMEEe] FEX 7} o @i e]r] & Zh Xt
£ olF AFAY IE meptr £1 9y &
Azdo] g olE ALXE wWE 4 (& "= ol
XF o2 B AGEA ) g £ E F (water quality
objective) & 4=A 7)&(water quality standard) S A4

stel A% # ek

(E 9) /it B4A% BEE I3 AERY
pf Y R ALEAY
(Guidelines for surface water for fresh-
water aquatic life)

Forw AAX(/L) A A = A
AldrinDieklrin 004 Marketabily of edble fish in Canada
Chlordane 0006 Y {US. EPA 1980)
DT 0001 US. EPA 1980
Endosulian 002 Application factor © 0.6

LCs0, rainbow trout=034 gL
Endrm 00023 US. EPA 1980
Heptachlor 00 Marketabilty of edible fish

US. EPA 1980
HCH o Application factor + 001

LCso, stonefly=1 ugll,
Phenoy bebide 40 Mount and Stephan(1976)

Sefety factor - 02
Toxaphene (008 Max. acoeptable conen, for brook frout

by 0089 el




(E 10) 7htete] 8ol Wigh FFi AA
u] ‘;HAJ-;(]-UM)
(Canadian water quality guidelines

for agricultural uses)

Recommended maximum
549 ) 3 4 % &
concentration(mg/L}

A (rigtion)

Acrolein & $H(bems), 845, A
N F{soybean)
Chlorfenae 1 Hsoybean)
0 gy
01-10 Ages
Diquat 1% 855
5 3 (beans)
Simazine 015 923, BETYA

(&48) (estock valerig 1% 5% 44 7134 22

FAF FYRF HEVE 4FE A¥ 2ARE 361

N

(E 11 4929 #5582 7IE (FEDY

(29 mg/L)

¥ o 3 NERE  BARE
1, 3-Dichloropropene 0.002 -
Simazine 0.003 -
Thiobencarb 0.02 -
Thiram 0.006 -
Chlorothalonil — 0.04
Diazinon - 0.005
Dichlorvos - 0.01
EPN - 0.006
Fenitrothion - 0.003
Fenobucarb - 0.02
Iprobenfos - 0.008
Isoprothiolane - 0.04
Isoxathione - 0.008
Propyzamide — 0.008

.o

ol HE 4 % Fopol BF 7ol e Wi
g8 4RHD om oF FEe Az Bl o
WA Mz chEdh

FEFA JIEoE o2 A4z 582 F

71900 HEHoIME EE Aoz Hol gUsiTh
28d F 19929 AN M E FESFEY dHdS
A 717] Sieted 7152 EEE 2670 4670 = NG 7

9o fEgel BEHA(HPFAFE A 13%E,
FEFY FAAS NG F e AHFAGHFE-
N 26328 AAHAT ol TR 1FY
Ho= 47H NG o2 10747 AR (F 1D,

BRIz ¥ Mzﬂﬂﬁ—@(ﬂﬁﬂnm A9z
oM Abgke) WS REE I BRRA S BAsy] 93
F4de g &fz #}A471%;0] ﬁl‘iit} M % 1993

g BRHANE AR AYREe] BE BAYE 9
F2(=528471% AFFR)F 4710 AAHL
H2o) 15858 M, Ftsterk o) sol AAHe

Me B8RV e FA doz o) A

o oj3te] FATELE o E sHEAe] A AFA
A 78R 25708 AR of9} o] EH
FEZAN FRARE BAVIEOE 4, 8TAYE
o2 1UN7F 242t A=A (B 12).

FTEAE T AA o s A HE

b ol HAHA % FHL 1 AHE
ol FEAe| Aol HENE $& AU} £29
AARE B @ A Ao 2 THAT.

oo we} 1994'd FAA FARAZAME r:m_%
9 Fof lojr Fofe) FAYINAH & HEto &
27170 5

M pore AA T <§£ 125 2 Feli Baol set
WFEFe 2T 5 YT shgdehe

Fopel £ABBNE 2 FARNNDE wF A
A FHE AR NG Npoz, Fr A7
23 SRSE 5O @:4011 g A34eE nesiel
ARG Aoloh webd BEAY BrAGAE AT
AE D B8 Aol %aoz olefg 7EAE
2k Yol Jolw & A7 Gl ke £

o
o
4 o

ohvr), a3y fE4dos o5 e 9
o oA YrF oz EAE 2HsE A9dE B
oFe] A9 v|AHAY BHAM N&3HA L AUS



362 TEFHAEFHA A48 A3ZE (1995)

(¥ 12) 48 FARANE@HANEDY L 5 FHshe SAlo] 2 Fo] &ol2 A FebstuHA

AR 499 JHe FEH=S
(B9 mg/L)” R =g ol Ytk
TAH NERE g A Saioist al ==
1, 3-Dichloropropene  0.002 - - 4. TRUH(EY) K 27
Simazine 0.003 - - ujzo] F&70 tFE& Ashd o&Estal e
Thiobencarb 0.02 - - o - o
Thiram 0.006 ~ _ e f-gollMe et wet $45490) ZA deeg
Chlorothalonil - 0.04 - AEF 2 Wty o] FRIn Yok =
Diazinon - 0.005 - 19803 EC Drinking Water Directive(No.80/778/EEC)
i - 0.01 - e s
Dichlorvos v SIME &840l ARl o % PCBY 2L #
Fenitrothion - 0.003 - A9 BY1Foz AAstd HdEEF = (maxi-
Fenobucarb B 0.2 - mum allowable concentration, MAC) & A3l glch
* Iprobenfos - 0.008 - n - -
Isoprothiolane - 0.04 ™ e7]el ) MAC= WE4Ee B4 01 pg/L, 3
Isoxathione - 0.008 - AR A= 05 pg/LE 443w glow wy A}
Oxine-copper - 0.04
Propyzanrl)irzie - 0.008 - F07e] Aol gAY OE A FAEKE) o]
Bencyclon ~ _ 0.04 g Afdde IHE VIEEe 2HAHoE F#HI)
Bensulide - - 0.1 t}.
Bromobutide - - 0.04 .
Buprofenthion _ _ 0.01 EU9 44 715¢1 MACE HETA S 71718 o $-
Buprofezin - - 0.04 @e Fnoln sheatd FgdEe] Sl 858 o
Butamifos - - 0.004 Aote ke g FHejvk ey oY F£ES
Carbaryl - - 0.05 3000] 5oke] 717} the EAS 2rsA] Bahe] wora
Chlorpyrifos - - 0.03 8 54& LA Rt A5t
Dichlofenthion - - 0.006 247t Aso] gith EUS Y=L 19853 5H ©] 7]
cente - T M6 o gexs ol e} 1080dAA Wbk, B,
ca - - 0.01
Ethofonprox - - 0.08 Wges, WAS, F4%ea, G, o o o
Flutolanil - - 0.2 ety
Fthalide - - 0.1 _
Imidacloprid - - 0.2 FFNME S&Fd U FFNES AFRETA
Tprodione _ _ 03 (Food Standard Regulation, 1983)¢] whel 73% &<k
Malathion - - 0.01 Ao e 713 MREn vk (& 15 FF).
Mefenacet - - 0.009
Mepronil - - 0.1
Molinate - - 0.005 6. HIARZHZIT(WHO)
]}.::enlc)iimethlalin - - 8(1)5 WHO Regional Office for Europe *1A& FH x99
robenazole - - X .
Pyridaphenthion — —~ 0.002 Agpe} Ashrol A FoF 53] AxAT EA7} A7)
?imetryrrfl - - 3-06 7} 19879 743 AREIHE0] Bof 7]E9] WHO 71E ]
richlorfon " #rksrel g8ael SoblE ARG Frhe Awsl
Trichlorfos-methyl - - 0.2 .
Tricyclazole — - 0.1 71 olagnt <E 13). oju AIAX AHitMe
* TILSY 2o ALsle 7|FoE A7 YEEEY WHO$] Guidelines for Drinking-Water Quality(Vol.

1, 1984) 9] YH el ZEHTL® =
O Ao 1Y &85 HFF 2L



%
ADI ¥ &442 HEH9 7|4& 10%

ADIX70 kgXx0.1

X2 (guideline value) = 2 L/day

(£ 13) WHOS9] 8% % AFsd 7%

s A 2l [z a4 e Al **

Aldrin/dieldrin 003 || Alachlor 03

Chlordane 003 | Atrazine 2(24)

2, 4D 100 Bentazone 25

Heptachlor/epo- 01 MCPA 05

xide

Hexachloroben- 001 | Metolachlor 5

zene

Methoxychlor 30 Molinate 7
Pendimethalin 17
Propanil 170
Pyridate 60
Simazine 17
Trifluralin 170

% Standard established
* * Guideline value recommended(1987)
A A oepdetels £4 F sk 4A 4
S oosiRd ¥ 14, 159 Zt}h A SuelAMe
L84 FAVEOR §7UA A 4 HET

A= ek

(E 14 9%9 +4 3 SARFAT 48 A

FAF TR HEVE 2L A% AR 363

-

£ 54T 320IF2 43 Mgt

-Io
>

129 MF7IHe o|2N HH
6}15}4%734 #WFL G o A HA °
< doz & Aol 3= Aotk B
2E BHJ S XTI Blo] oA eld
dsle =G AHve FALE AR
TS 7ol & tldEH 2¥R ge
e Fgdo] w9 asich B8 Mz
oA 4ts} Q1Fof vste] F3) Hlekg AUL R
AEzd=es AP et £2& 98 ddE
A9 AdEA dHse A HF T3 I3YLS
gtk 53] shgdudel ntet gddgoz FFeA sHe
etEdo AMgo s AT A7EA | HTo
olz® FEEAe PAEHE AAs agHo=
#eld ke A AEH] AAdHY $HRAE
BAlol FFeok sl felvkere] Ao Al A A
Zdolth

L4l AAAAL KA olu] 19703l u]Z,
i EAA Ay 2ol kU ot
2de gl t2n 77 Fekge] e 7]
e 4 F Yalde] dAd=Es g $M#9S
A 2ks17] 913te] DRANC, TSCA, EECS] 417HA] &
FARIATH <E 16).

d

fo

dr ot 2 £o® o ¥
P
flo
_l

-

3 7 n
*?Eﬂmrir

off M o fo &

o

= 7 H Ay FHNE

s

2

o B

el T A& Z7HAS 5 7)E < £ # 19
A1, A AU AR 24 a9 F 20

7 9% o AR Aoy Mok fAAAA & dF 15
A x & 9

49 & # 4

4 2 29 FA7E F EF 14
AR #471F T T o 9 15427

3 F AERETA & 7 73
f ¥ 9 & EUSEF#HYA HYHEE & & F 2
AARANT &5E A3 FA7E ¢ 4223 < & F 21




364 R A 144 #3E (1995)

(E 15) &85 3 AR 75 2= v (29 pg/l)
oA #=  WHO®! EUZ ®% Avg o 3% =g
AR5 < - - 05 - = - - 05
Ndwef — - 0.1 - - - - 0.1
Acephate —_ — — — — _ 60 _
Alachlor - 0.3 -~ 2 — - 10 —
Aldicarb - — — 3 9 — — -
Aldrin/dieldrin - 0.03 - - 0.7 — 1 0.03
Amitrole — — — — — - 1 _
Atrazine - (2) - 3 60 - - -
Azinphos-methyl - - - - 20 - 10 -
Benomyl — - — — — —_ 200 _
Bentazone - 25 — — — - 400 _
Bromacil — — — — — — 600 _
Bromoxynil — — — — 5 — _ —_
Butachlor - — — - — — 30 _
Carbaryl - - - - 90 - 60 -
Carbendazim - - — — — - 1 _
Carbofuran - - - 40 90 - - -
Carbophenothion - - — — — - 1 _
Chloral hydrate - - - — — 8 — _
Chlordane - 0.03 - 2 7 — 6 —
Chlorfenvinphos - - - — — — 30 —
Chloronitrofen - - - - - 5 _ _
Chlorothalonil - - - - - 40 - -
Chlorpyrifos - - - - 90 - 2 -
Cyanazine - - - - 10 - - -
Cyhexatin - - - - - - 200 -
2, 4-D - 100 - 70 100 - 100 -
Dalaphon - — — 200 — — — _
DDT ~ (1) - - 30 - 3 -
Demeton-O(S) -methyl - — - - - - 30 _
Diazinon 20 - - - 20 5 10 -
Dibromochloropropane - - - 0.2 - - - —
Dicamba - - - - 120 - 300 -
Dichlobenil - — — — - — 20 _
Dichloropropane — — — 5 — - — —




FAF FHER HEUE 4 A4F AR 365

FHEE 3= WHO*! EU*? s Fhig d2 3F R
Dichlorvos — - - - - 10 20 -
Diclofop-methyl - - - - 9 - - -
Dicofol - - - - - - 100 -
Dimethoate — - - - 20 - 100 -
Dinoseb - - - 7 - - - —
Diquat - - - 20 70 - 50 -
Disulfoton - - - - - - 60 —
Diuron — - - - 150 - 40 -
Endosulfan - - - - - — 40 -
Endothal - -~ - 100 - - - -
Endrin — - - 0.2 - - 1 -
EPN - - - - - 6 - -
Ethion - - - - - — 6 -
Ethylene dibromide - - - 0.05 - - - -
Fenitrothion 40 — - - - 10 60 -
Fenobucarb - - — - - 20 - -
Fenvalerate - — - — — - 60 —
Formothion - - - — - — 100 —
Glyphosate - - - 700 280 - 500 -
Hexachlorobenzene - 0.01 - 1 - - — 0.01
Heptachlor - 0.1 - 04 3 - 3 -~
Heptachlor epoxide - - 02 - -
Iprobenfos - - - - - 5 - -
Isoprothiolane - - - - - 40 - —
Isoxathion - - - — - 8 - ~
Lindane(y-HCH) - (3) - 0.2 4 - 100 -
Malathion 25 - - - 190 - 100 -
Mancozeb - - - - - — 400 -
Maneb - - - - - - 30 —
MCPA - 0.5 - - - - - -
Methidathion - - - - - - 60 -
Methomy! - - - - - - 60 -
Methoxychlor - 30 - 40 900 - - -
Metolachlor - 5 - - 50 - 800 -
Metribuzin - - - - 80 - 5 -
Mevinphos - - - - - - 6 -
Molinate - 7 — - - - - -
Monocrotophos - - - - - - 2 -
Omethoate - - -~ - - - 0.4 —

Oxamyl — — - 20 — — - -




366 ATHAFEEA A4 A3x (1995)

TR g  WHO*' EU** ©wl=m g dE 3% s E
Paraquat - - - - 10 - 40 -
Parathion 60 - - - 50 - 30 -
Parathion-methyl - - - - - - 6 -
Pendimethalin - 17 - - - - 2000 -
Pentachlorophenol - 10 - 1 60 - - -
Perfluidone - - - - - - 20 -
Permethrin - - - - - - 300 -
Phorate - - - - 20 - - -
Picloram - - - 500 190 - 1000 -
Piperonyl butoxide - -~ - - - - 200 -
Pirimicarb - - - - - - 100 -
Pirimiphos-ethyl - - - - - - 1 -
Pirimiphos-methyl - - - - - - 60 -
Profenofos - - - - - - 5 -
Propanil - 170 - - - - - -
Propargite - - - - - - 1000 -
Propoxur - - - - - - 1000 -
Pyrazophos - - - - - - 6 -
Pyrethroids - - - - - - 60 -
Pyridate - 60 - - - - - -
Quintozene - - — - - 40 -
Simazine - 17 - 4 10 3 - -
24,5-T - - - - - - 2 -
TCDD - - - 3X10° - - - -
Temephos - - - - 280 - - -
Terbufos - - - - 1 - - -
Thiobencarb - - - - 40 20 40 -
Thiometon - - - - - - 20 -
Thiophanate-methyl - - - - - - 400 -
Thiram - - - - — 6 30 -
Toxaphene - - - 3 - - - -
2,4,5-TP(Silvex) - - - 50 280 — - —
Triallate - - - - 230 - - -
Trichlorfon - - - - - - 30 -
Trifluralin - 170 - - 45 — 500 -
Zineb — - - — — - 30 -
7| EAETF) 4 21 2 25 38 15 73 4

D ()% =2 FYE
2) 3923 ok, £, W9ds, 9%, 4723, 9=,

o[ejg] gto] o] &



(X 16) +224EA A€ A=Y vlm

ARed (X 2384 pERG

DRANC o] &2 =83 FoRA -
dFfz

=438

TSCA

o=
oE

A3 ARPE FRANEF

EEC ¥ Ny &

7}) DRANC #hgw

o] WA thgof AlLtel 9 8ted MOS{margin
of safety) = drink dose(S-&FE REY & 4
AWe T

MOS(margin of safety for drinking water)

dose without effect for mammals
drink dose

drink concn X drink total
drink dose

Drink dose =

Drink concn = dissolved surface concn

X purifactor

Dissolved surface concn

total surface concn
1 + Ksed, water X Sed concn X 10°®

7)o A Ksed, water = 0.411 X Kow X fraction of
org C( =02)
Sediment concn = 25
Total surface concn

total effluent concn
dilution factor

FEF FAHAR HRVIE 4HL AT SARE 367

Total effluent concn

_ pesticide usage X effluent ratio(% Y)
Total effluent volume

% §2&9 ¥ X (total effluent concentration) = Y(% )
=106+184 log WS &= §&8A44L AL8dtd 24
313HE9) 8 (WS) ol & 72 & (effluent ratio) &
AistF, o7le] dstEgEe] AMRFE FF H,
A% AYG(100mX10m) & 7FEF &, o] XY W
ge BT A9EE ¥y 4L F fE¥eE JUF
Aotk 3w (dilution factor) = 372 ALY, &
FrE&F FEE IR ro] FHHFE(total sur-
face concentration) & T3t}

Drink dose®)] o4 A F 2 60 kgo 2 A4},
total drinke 199 2 LE wlAlE 2oz Adstdnh
o9} o] A4E drink doses} FAZAX(LDy), B
AE4N(ADDE AHE3le $4+98 ARk

1}) TSCA Hhy™

A Uy TSCAITC o Ne (B 11T 22
PHo 2 A5E 242 Roach 18 o g
F& At ot F#Hx=2AF(EEDE A
=3

EEI(environmental exposure index)

1 +Re B+L
SR R
Q : Annual production(z9Fe] A7t AF&3)
Re : Fraction released into environment (2734}
2v18)
H ! Persistence( A& /717231 &)
B : Bicaccumulation potential(E%554)
L : Influence on environment( &7l v]x=
3%
o] of L 822 A &3A oot 4 glonma st A
iAo, Re #82 FAKR R FU== vlg
o wte} A& Fostdrl. He 2 Wy oz EEIE



368 T AEHIA A4P A3 (1995)

T ¥ FAEANA £ HHELRE FA9 &4 F
AR 3 $MeHE ARt
th) EEC ¥PH (compartmentalization score me-
thod)?"

(X 17> TSCA WHollAe] Hg Foiy

F7tad F ¥ A%

AHEE(Q) 0.01€ "y -2
001-0.1E -1
01-18
1—-102
10— 100E
100~ 1000E
1000— 10000
10000 — 100000E
100000 o|4

#3424 L-(Re) { 30%
3—30%
0.3—3%

{03%

A& (7Mr28l&  H)  Years
Months
Days

Hours

AEEZ4(B) log P* > 5
log P = 3-5
logP = 1-3

log P <1

495 (LCx) 1 mg/L ©]3}
1—10 mg/L
10— 100 mg/L

100 mg/L °]%

g %4 (NOEL) 1 mg/kg °l3t
1—10 mg/kg
10— 100 mg/kg

100 mg/kg ©)7

S N WO =N WO N WO =N WO =N WO e W N = O

*P D AEA/FAY Y Y BuAT

Az g el EEC Wil 783 compartme-
ntalization) 3%, A E55A 5 &5, BoA 9 7t
294 RE FE, nAE Eilld] B AF, B
#e &5, 123 FASA 2 S i g5
it (E 18)7 2 PR A4 A4 Fost
2t} o] o total persistence A MR, R E
23, FEHAY AFE BT FH 322 UL o7
AEFZAF, 7Y 2 5] A4E FAsAT
o] Aol BASAA £ MASAA %E JFE
Ztzt Fajo] U2 FH4E 18 $24E98 At
7)ol ME FoAEF U3 FEo] EortA] ¥L
27 FE 143 NS ¢F YEdte ¥
T urh

EEC <

ZEEAA + P M ERHA + B
3

=(

+ AFEEH + TYH)
X FAEA(EE PIEA)

o 7]l 4

_ vapor pressure(mmHg) X molecular weight

H
water solubility(ppm)

_ water solubility((ppm)
molecular weight

2. tiaksetel Md 3 3EV|E9 Mg

7 BH51 gl dojehw ol 2(F=slsta T
e AP E o8 45 € FIF(AH
F)oll & 71243 e SAEHE FHlA
FEFHL A= 2009F9 THEERE U=
DRANCWH, TSCA®H, £ EECHHA <3t 44
stk o71elA 133 T FIAMEFE 1989-93'd Al
o]e] 51t For&atFP ol A Altelsich 45 A=
M EQ o], bluegill, fathead minnow, rainbow
trout(FA7W501) ol thst LCs &3 Daphnia( %)
o & ECsogkell A 7H3 Ds A& g A



(E 18> EEC "ellA 9] Hg Foin

Hrrasl T a3
AEFEA Kow) 100000 16
1000— 100000 8
100~ 1000 4
Kow<(100 2
7H 8] Bk7E7) 1do) 3} 1
HWzk7] 1doeld 2
ol W E28 4 > 50 %, {289 1
(50 %,728¢ 2
FE4 wzkr) 1de)st 1
7] 1dojit 2
TH3 B)C, B>A 3
C(B{A or A{B{C 2
B{C, B<A 1
FAE(LCsx) 1 mg/L ©)3 3
1-10 mg/L 2
10-100 mg/L 1
100 mg/L 4 0
WHIEA(NOEL) 1 mg/kg )3t 3
1-10 mg/kg 2
10-100 mg/kg 1
100 mg/kg ] 0

* 783} A4 (compartmentalization score)

A(% in air) = —0.247(1/H) + 79 log S + 1006

B(% in water) = 0.054(1/H) + 1.32

C(% in soil) = 0.914(1/H) — 7.65 log S — 1.93
2o DS ol&3lder TS 4XE FAO/WHOS
ADIZHE o]83t5 of gke] gl A& NOELS 1/
100gre.2 Wigd3slach

olg A)71A] oA EECHHE w9k o]35H3
HAE, AEFEA, 54X B BEIUT TS
e 7obala) ggithe HolA EFR|Gels 2 28
2x) Ry fge8A40LE ] sl FAer AdHY
B dAFgMs 1 ARE o] 88A @tk DRANC,
TSCAYH L s, A3 sE, AERIATT
BE 850 9] o&% + & ez AdE

TAFT THAR 5187 AL AY 2AAE 369

EAA FPEA izl HES ule] o
DRANCHHo] & o A3t 2le g gaxth wata
2 dFdMe S8 N1ES A% dAWrlFeRe
ADIgLE ©] 88 AGM, FANHAE 9% $37=
225 LCx#ts o] 88 A FolA Ztz DRANCHY
oA 20%F, TSCAWYA 558 HNAsYt o5 25
Fo Fo%e disixe JiE dolele AHE, field
data\} monitoring data®l] 2J3F AEL F3td AFF
AHEZE aFHAT £ olE 6% JIFIALIE
dEcke g2 MRk

+8&F F FIAF 7152 WHO, v, 7t} A o)
AARZAY £33t It 2o o]EXE AAsIY L
A7) ME FEle 4 HIASF 60 kg, FY 1Y
285 2L, ADIY 20% & &8 €3l Ao
7HgEtet (& 19).

85 T TR 71E (/L)

_ ADI(ug/kg bw/day) X 60 kg X 0.2

2 L/day

ARF(HAR) ) BART 71FL FL FHUE 5
Z(carp, bluegill, fathead minnow, rainbow trout,
Daphnia) & 7F& 07¢ Y& g LCy (L) &
AFAAF 10022 o] o] 23 & A AT (H 20).

AEF F TR 718 (wg/L)

= LCs(ug/L, most sensitive aquatics)
100(safety factor)

#AFdA7IEe vEtd i HegEe) verg
WdEere] TH SE7IER, 2gn WA 27t
Azkr] g2t dEHQ F7F vl oh g LFE) B
ATl AREE 5F 9 FAAES FUlelA Fag
A AR A E(aquatic indicator organism) = 7F3}
fom QhHukd 1002 AA-E gtez edn. oA
) B= EPAYN A= #4345 =(EEC)7F A1 &4
3 LCoke) 10-50% WHeAdAes fsfido] glont
9] Azl 713l 10% vl e HefAdo] 9l



370 =3 7FF3I A A147 A3E (1995)

(X 19 87 F 57 7€ AEA

ADI'® ot sk

o Aol*1)

445 R
Carbofuran D10 10 60 60
Chlorothalonil D9 K] 18 1%
Chlorpyris 15 10 8 8
Demeton-S-methyl D5 03 18 2
Diazinon D6 2 12 10
Dichlorvos D11 4 ! 2
Ethoprophos D1 03 18 2
Fenitrothion D8 5 X K]
Fenobucarh D17 (40) A0 20
Fenthion D7 1 6 6
Mancozeh D2 0 300 30
Methamidophos D2 4 U 2
Methidathion D18 1 6 6
Metolachlor 7 (900) 5400 -
Molinate D15 ) 2 10
Monocrotophos D4 06 36 4
Pencycuron T3 ») 150 150
Phenthoate D13 3 18 20
Phorate D16 02 12 1
Piimighesethyl D19 (09) 18 5
Pretilachlor T6 () 450 A
Profenofos D1 10 [i1] 0
Terbufos D3 02 12 1
Triazophos D12 1 6 6
Tricyclazole T2 (180) 1080 1000

*1 D- & DRANC Wo] oJg a4, T- = TSCA3
9% dsiedd.

*2 ()¢t 4% NOELY 1/1002 343 ADI.

*3 ADI(ug/kg bw) X 60 kg(A BIAF) X 0.2/2 L(A2
14 &4%)

Rolgte Hel 54 Hr1ES 438 w5 vk wabA

&} 7)el uncertainty factor 108 7 ¢bdukal 100

o] dr},

BARES BEE] A% 847
AAIF) o] Abgo] viAlE S8 7
AAS) Bok 6 4A% RE o3 & glvke o
FRALe 450 gle =A8 & F ok dHAAME
FE54 7154 ADIY FAsM dAsa Qi £33

(E 20) AEF F 5HAF 718 AEA
(3718

Wn*  oBA* FR7lest

A <) AA 20 *

daE s e R
Asocyclotin D7 1RT) 001 01
Bienthrin DIl ORD)  0W5 01
Butachlor D5 400(BG) 4 5
Captafol D3 15086 15 2
Captan D17 ORT) 07 1
Carbendzzim T %RD 36 4
Carbofuran D2 BRD 28 3
Cartap DI B0 B 10
Chlorothalond DB HRD % 3
Chlorpyrifos D4 3BGRD) 008 01
Cyfithrin D18 1BGRD 00l 01
Dizzinon 6  %0RD % k'l
EPN DM 1BG) 1 1
Endosuln Dl 1(8G) 001 01
Fihalfluralin DN TRD 07 0l
Feitrothion D6 %(Da) 009 01
Fenvalerate D0 4RD 004 01
Methidathion D2 22B6) 0 01
Methomyl D3 9(Da) 00 01
Metolachlor 5 20RD X 2
Monocrotophos D38 34(Da) 0U 03
Pirimiphos-ethyl T2 20(Ca) 22 2
Pretlachior T4 9RD 9 10
Terbufos D5 4(BG) 004 01
Tralomethrin D9 04D 0o 01

*1 7% o5igt 42 g WEXAREE(Ca, carp, BG !
bluegill, RT : rainbow trout, Da : daphnia)
*2 LCx@kd 1/100 S=(SHEAIE 100)

874 71E2 HAgA £S5 715 250 dgsin
= A9 FURF 7IEE LCxoFhol
<Al At e ADIZES TRHEE i =
AAgolng gAFANZo2E ADIFHTE 374
HE RZE AT EGAEY LCx fholl AT 273
Fag doith
FAAN FIRFF] AFIANABRAE o
BrAo 2 0.1ug/Lippb) FFo|¥ ECD(AAEYHE



(% 21) €84 9 AFEFo szt HE87Et
(29 : pg/L)

FHARE F 24D 5% AEFE
Agocylotin oMHEN(3) - 0l
Bifenthrin H#2%(%) - 01
Butachlor 2 E2) - 5
Captafol HERE(D) 2
(apin e - 1
Carbendazim THItHE) - 4
Carbofuran 7} 5% 60 3
Cartap 2 %3P - 10
Chlorothalonil g2d(d) 1% 3
Chlorpyrifos 12¥(3) 60 01
Cyfuthrin Hol2U(Z) - 01
DemetonSmethyl 7] EHE) -
Diazinon A% 10 0
Dichlorvos grjo)s(%) -
EPN olgal(%) - 1
Endosufan ASEAP) - 0
Ethalfuralin JgredE(z) - 0
Ethoprophos o EL(Z) 2 -
Fenitrothion o (%) X 01
Fenobucarb (%) M -
Fenthion HA () 6 -
Fenvalerate 2 - 01
Mancozeh n2A(F) w -
Methamidophos YEE(%) 2 -
Methidathion 3 (%) 6 01
Methomy] v|22(%) - 01
Metolachlor WEsas(z) - 2
Molinate 22 (2 10 -
Manocrotophos Re¥(%) 4 03
Pencycuron PNFEE) 150 -
Phenthoate 3 Z(3) X -
Phorate FHIE(R) 1 -
Pirimiphos-ethyl zgn(%) 5 2
Pretilachlor ZEAR(2) 40 10
Profenofos z2H(%) ] -
Terbufos B B(%) 1 01
Tralomethrin EganAd($) - 01
Triazophos o}ZE(R) 6 -
Tricyclazole EZE(E) 1000 -

* (D) 1 AEA, (3) 23R, (2)ARA

TEF FHLF HE7IE dHE 9 AR 301

NE BEIA He F71940A4 e o] HT) ot e
o] dr}. gebr] #E&7]Ed i o] E2XANA 01
pg/L vvre] FHARLe BT 0lpg/LE Y 245
Atk FHAN A F FFAF HEVIT 4Ho]
27EE 5 ditd AU JHFIEES 493
(R 203 2o 84 SUAe S840 dg 5%
257 712 g FAHAD §7104% diazinon,
fenitrothion, malathion, parathion®] 4% dl&]r 7
Agsln QledH doge AAH FopAEF F
2o BEARRY) A S84 2 45N ALY
F e ddedy A3 JES AZFA HU1E
71e get

4 £

e SOl 4FE £ BT
AHASE BHRA L FARA e 454 ¥
ool Halr ks Ae ST A HAFANE 42
o e sobiR e WHoz ARsd $ARVS
AstE FAe ek fetes AA% AL ®
Wam gdere sobPAE FAF FA0 SEslol
2 Aoz BHE of7lo) i 84 $§5o TR
NE 459 FRVF HEVFL o FUAG F38
Aol tiake] ¢ g RO FopiEel A48 9
Are whiskach

oyt ol 44 L BANY ZoIA oo
oja AHgetn & SR A W FAINE Tt
S0 A, BAHE, ARFES ohee ANAY B
BAREA MAE RAGRN 9P FUHoz
Hrhstel gej@el FAAYe] shaslolor deh. 22
G "A SN AHEET Sl 2000159 FopE
(BEF2E 5309%)) 4@ H85 427} oby &
4517 28 el A FAU ] HE B 47,
RN 4 2 NFEF AR BAdE Be
AR oFE & Aok @AM ced Be 4
Aekshe] 12 S AYIAL Fhe Gl Bag ool
ge Boshl 5718 283 Adeh
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(1 #3A 8F(rhA = &) 2 AR(RES)
o ¥ FARF 3871E2 HAslgol A 4
AElE 2570 AR AT HE Ve 4
Astn Yaido] FAY dojelrt Bk A
ol disire AR7E e AnAHez 4
AsA H718 dYgich
(2> ¢ F 38715 A 49§ A3}8 288
Bastr] A5t thgat 22 #FolA vy
Bl AR E € A& A7 do] @k
O THAHE o digt §A3srE 2 87
25 dlolete] %A

@ FHEEY AA ] N A5 X(ADIRD)
4 FAABRE(FMAE 2 S4B
g FAASAGR)(LCxt 2 dietary LCs3b)
9 &4

® F2 FFHEY AN Y F=(EEC) o th g+
o]EX)¢} HAA #EA 79| AolH ®E ¥
A4 AE

@ HdFoAe] BHAE F FARF ME
A 2 A %9 ALHA g

® $4UA F FATH TAE AT 7D
(9738 == Uy 74 ¥ 843
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