


(a 10 0.1kg
(b )0 0.1kg
LCs (ppm )

10 (kg )

LCs

0.1ppm




ECso

PEC Predicted Environmental Concentration
Tier



PNEC (LCso
(ECso ) NOEC

(PNEC/PEC=TER )
TER



(PEC

AEC Acute
Effect Concentration
AEC
PEC
PEC AEC
PEC AEC




mg/L

(AEC )

PEC




PEC

PEC



PEC



Runoff

0.02%

100%




100 km?

500 ha 750 ha
2.0 km?
100 km?
50% 3.0 m¥/s 75% 1.9 m¥s 5.0 m%/s

3md/s

50 km 16 m

1 kmx 5.0 K

/ <
1 kmx 7.5 km
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10% 5%
5
1
(%) ()
(ha) (km) (ha) !
5 5.0kmx 0.1+ 5 =100m
500 5.0 10 50
1 5.0kmx 0.1+ 1 =500m
5 7.5kmx 0.05+ 5 =75m
750 75 5 375
1 7.5kmx 0.05+ 1  =375m
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16 m

5m 16m 2 13 m 10 m
16m 2 18 m
0.3% 13 m
0.1% 18 m
3.4% 18 m
%
(m)
1 4
2 1.6
3 1.0 4.9 7.5 29.6 19.6
4 0.9
5 0.6 1.6 5.2 19.5 10.1 18 12.7
7.5 0.4 1 2.6 14.1 6.4 8.5 10.8
10 0.4 0.4 1.7 10.6 4.4 4.8 8.9
15 0.2 0.2 0.8 6.2 2.5 1.7 4.7
20 0.1 0.1 0.4 4.2 1.4 0.8 3.8
30 0.1 0.1 0.2 2.0 0.6 0.3 2.1
40 0.1 0.4
50 0.1 0.2 0.1 0.3

Ganzelmeier et. al., 1995
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%

0 10 25 50
23.2 2.1 1.3 1.3
y 4.6597 x%3*' R? 0.9926
13 m 1.9% 18 m 1.7%
1/150 1m
1m 4%
100
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I\/Irunoff +MDr+MDd

PEC,,, =
flert 3x86400xT,

PECier

M unoft g
Mbpr

Mbq

T, day

_ p
runoff — I meApx fp

D..
_ river
= x—r xZ X N yin

M .
Dr 100 river

D
ditch
q = | x —=

M
b 100

X Z giteh X N grin

I
R
Ap ha
D)

river %

Zgitch
Narift
fo

%

%

day
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g/ha

ha/day

ha/day

(1)

(2)

3)

(4)



A, (ha) 50 50

T =2 days 15.6 19.0
Rp (%) Te =3 days 22.4 27.1
T, =4 days 29.1 34.4
Driver (%) 0.3 1.9
Ziver (ha/day) 0.16 0.8
Daiten (%) 4 100
Z ditch (ha/day) 0.07 0.33
Te =2 days 1 1
Narift Te =3 days 2 1
T, =4 days 2 1
1 0.3
o (-) 0.5 1
0.2
+ X
- X
M M
PEC. —__ runoff PEC. =—_—_ Dr 5
et 11x 86400 T, et 3% 86400 T, ©)
I:>ECTier1 g/m3
Mrunoff g
MDr g
RLJ
M ot :IXZI.OOXA“Xf“ (6)
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D

I\/IDr = ><ﬁxzriverXNdrif’( 7)
! g/ha
Driver 0
Zrve ha/day
Narift day
Ry %
Ay ha
fy _
Au (ha) 375 375
Ry (%) 0.02 0.02
0.1
Drer ) 3.4 1.7
Ziiver (ha/day) 0.12 0.6
Narire (day) T, .
0.1 03
fu (-) . 1
- X
o
I:)ECTierz = M ou M seepage M or * M Dd M se (8)

3x86400xT,
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PECrier g/m®
Mout

Mseepage g
Mp, g

Mpq g

Mse g

@XQOLH x A, x f,

MOUI = T.-1 (9)
ZCi X Quu X A, X fp
i=0
226
5 x Qseepage x Ap x 1:p KIevee
M seepage = T.-1 (10)
{ch ><Qseepage x Ap x 1:pj/Klevee
i=0
Driver
M Dr — I me Zriver x Ndrift (11)
Dditch
Mpg =1 me Z giton % N grig (12)
Ko X 0Cg, /100xp , XV
M_ =(M M M M oc se se se 13
se ( out + seepage + or T Dd )X Koc % OCse/]-OOXpse XVse +VW ( )
Qout m*/ha/day
Qseepage m3/ha/day
Ci i g/m?
KIevee (')
Vi (m®)
Vse m?®
Pse g/cm3
0Cse %
KIevee = prlevee x Koc x OCIevee /100+1 (14)

ws
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Plevee g/0m3

Fws -
Koc cm’/g
OCjevee %
m_.. m -
Z out,i n Z seepage, i M o M by — M .
I:)ECTierZ = 5 5
3x86400xT,
(15)
Zmout,i + steepage,i _
PECTier2 = 5 5
3x86400xT,
Mout,i i
mseepage,i i
mout,i = Ci ><Qout x Ap x fp (16)
mseepage,i = (CI x Qseepage x Ap x fp )/Klevee (17)
|VIDr |VIDd Mse (11) (12) (13)
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M_.+M +M, +M,, — M
PEC _ _ out seepage Dr Dd se
ez 3x86400xT,
M_.+M -M
PEC _ _ out seepage se
Tz 3x86400xT,

Mout Mseepage

Mout IZCi ><Qout ><Ap>< fp

M seepage (ZC| x Qseepage x Ap x fp )/Klevee

Mpr Mpg Mg (11) (12)

-0.17xk
PECTierZ—deg = PECTier2 xe

I:>E(-:Tier2—deg
k 1/day

_In2 N In2
DT50, DT50,

DT50;, day
DT50, day
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(13)

g/m

(18)

(19)

(20)

(21)

(22)



A, (ha) 50 50
Qout (M*/ha/day) 30 30
Qseepage (M*/ha/day) 20 20
Driver (%) 0.3 1.9
Ziiver (ha/day) 0.16 0.8
Duiten (%) 4 100
Ziten (ha/day) 0.07 0.33
Narire (day) PECrier2
Vy (m®) 1(m3/sx 86400x T.(day) 1(m%/s)x 86400x T.(day)
Vee (M%) 2000 2000
pse (g/cm®) 1.0 1.0
0Cse (%) 1.2 1.2
Prevee (g/cm®) 1.0 1.0
Fws (-) 2.4 2.4
OClevee (%) 2.9 2.9

1 0.3
fo (-) 0.5 1

0.2
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\
v 4

/
7y

m seepage 0
+M m m m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7 m seepage 8 m seepage 9 m seepage 10
Dro0 seepage 1 seepage 2
+m out 3 +m out 4 +m out5 +m out 6 +m out 7 +m out 8 +m out9 +m out 10
+Mpdo
m seepage 0
+M m m m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7 m seepage 8 m seepage 9
Dr o seepage 1 seepage 2
+ Pag pad +M outs FMouta +M outs +Moute FMout7 +Mouts +Mouto
M pgo
m seepage 0
m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7 m seepage 8
+M Dro m seepage 1 m seepage 2
+ FMouts FMouta FMouts FMoute FMout7 FMouts
M bdo
m seepage 0
m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7
+M Dr 0 m seepage 1 m seepage 2 + + + + +
M out3 Mout4 Mouts Moute Mout7
+Mpdo
m seepage 0
+ m seepage 3 m seepage 4 m seepage 5 m seepage 6
M Dro m seepage 1 m seepage 2
+ +Mout3 +Mouts +M outs +Moute
Mpdo
m seepage 0
+M m m m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7 m seepage 8 m seepage 9 m seepage 10
Dr 0 seepage 1 seepage 2
+Mout 3 +M out 4 +Mouts +Moute FMout7 +Mouts +Mouto +Mout 10
+Mpdo
m seepage 0
+M m m m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7 m seepage 8 m seepage 9
Dro seepage 1 seepage 2
Pag pad +M outs +Mouts +M outs +Moute FMout7 +Mouts +Mouto
+Mopdo
m seepage 0
+ m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7 m seepage 8
M Dro m seepage 1 m seepage 2
+ +Mout3 +M out4 FMouts +Moute +Mout7 +Mouts
Mpgo
m seepage 0
m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7
+M Dr 0 m seepage 1 m seepage 2 + + + + +
M out3 Mout4 Mouts Mout6 Mout7
+Mpgo
m seepage 0
m seepage 3 m seepage 4 m seepage 5 m seepage 6
+M Dro m seepage 1 m seepage 2 + + + +
Mout3 Mout4 Mout5 Moute
+Mpdo
m seepage 0
+M m m m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7 m seepage 8 m seepage 9 m seepage 10
Dro0 seepage 1 seepage 2
+ FMout s FMouta FMouts FMouts FMout7 FMouts FMoutg *+Mout 10
Mpdo
m seepage 0
+M m m m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7 m seepage 8 m seepage 9
Dr o seepage 1 seepage 2
Pe pad +Mouts +Mouts +M outs +Moute +Mout7 +Mouts +Mouto
+Mopdo
m seepage 0
m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7 m seepage 8
+M Dro m seepage 1 m seepage 2
+Mout3 +M out 4 FMouts +Moute +Mout7 +Mouts
+Modo
m seepage 0
m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7
+M Dr 0 m seepage 1 m seepage 2 + + + + +
+ Mouts Mout 4 Mouts Moute Moyt 7
Mpdo
m seepage 0
m seepage 3 m seepage 4 m seepage 5 m seepage 6
+M Dro m seepage 1 m seepage 2 + + + +
Mout3 Mout4 Mout5 Moute
+Mopdo
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zmout,i + zmseepage,i +M or T M Dd ~ M se
3x86400xT,

PECTierZ =

Zmout, (C,+C,+C,)+ S5x Qe x A, x T

> Megpages =(Co +C, +C, +C4+C, +C, +C, +C, +Cy4 )+ 5% Quuapage X Ap X T, /Kgee

D
X

M Dr — ruer x Zriver x 2
100
D,

Mpg =1 Xﬁxzditchxz

PEC. . — Zmout,i + steepage,i -M se
ez 3x86400xT,

> My =(C3+C, +Cy +C4 +C; +C, +Cs +Cy +C; +C4 ) +5x Qe x A, x

> Myggpages =(C3+C, +C4 +C; +C; +C, +C, +C, +C, +Cg )+ 5% Quuapage X Ay X T /K e
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