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10
10
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14
14
32
40
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1y}

2)



100
48h-ECso 48



3

(a)10

(b)10

0.1kg

0.1kg
LCso (ppm)

10

(kg)

L Cso

0.1ppm
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4)

4)

46






5)

5)

6)

7

10 -



8)

9)

8)

9

11



AEC:Acute Effect Concentration

PEC Predicted Environmental Concentration
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Runoff

0.02%

100%

100%

100%

-14-




100 kn?

50%

3m’ls

20%

100%

500 ha
3.0 m*/s 75%
50%
1000 ha 20

20 %
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750 ha
2.0 kn?

100 kn?
1.9 m’/s

50%

5.0 n/s

20%

50 ha



PP P99 9999999999999 9999999999999 9999999999999999999¢

10 km 120 m

e

/N

1 &imx 5krm_

10 km

50 km

16 m

1 kmx 7.5 Hm

(%)

(ha)

(m)

50

250

500mx 5

100

500

5000

20

150

500mx 3

20

150

1500
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16 m

5m 16 m 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%
1m Im
1/150

-18-

100

4%



(9) (9) (9)
(g/n?)
m3/sx (sec)
»
I:)ECTierl
PECT — M runoff + M Dr + M Dd
et 37 86400" T,
Mrunoff |\/IDr MDd g g
g
M =1’ Ro - A~ f
runoff 100 p p
i Driver i i
M Dr = I 100 river drift
. Daiten - .

M Dd = I 1dotoh Zditch Ndrift
I o/ha
R, %
A, 250 ha 500 ha
Diver 0.3% 1.9%
Zeiver 0.8 ha/day 500 mx 16 m

8 ha/day 5000 mx 16 m
Dy, 4% 100%
Zyien ha/day A, = 5 x 1/150

A, x 1/150
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T, day

Narift 1 day T. 2days
2 days T. 3,4 days
f, -
o
250 ha 50 ha 5cm
0 5cm
10%
R %
‘l , a% i g i g’ 1 él i °5 i 0
i10°¢q 09'+q 09 +5 09 +5 09+ 09'+/5 & T, =2
T €i=0 i=1 i=2 i=3 i=4
!
T U S S SN S
R,=110°¢a 09 +a 09 + 09 +q09 +q 09~ /5 a T, =3
T €i=o0 i=0 i=1 i=2 i=3 2
i
i
T 88 nai 8 rnai 08 nal 8 nai .8 ~nil _
IlO ga 0.9 +a 0.9 +a 0.9 +a 0.9 +a 09'=x/5 aT,=4
| €i=0 i=0 i=1 i=2 i=3
(day) 2 (48hrs) 3 (72hrs) 4 (96hrs)
% 15.6 22.4 290.1
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500 ha

—_ 7 Te
R, =100" (1- 0.9%)

(day) 2 (48hrs) 3 (72hrs) 4 (96hrs)
% 19.0 27.1 34.4
I:)ECTierZ
PEC :Mout+Mseepage+MDr+MDd-Mse
Tierz 37 86400" T,

I\/Iout Mseepage MDr I\/IDd
g g

Mout Mseepage MDr MDd

D,
—_ 7 river - z
Mo, =17 —="2 Ndrift

r 100 river
. Dgite ,
Dd — I ﬁ ditch Ndrift

-21-




Qout 30 m3/ha/day

Qseepage 20 m*/ha/ day
C i g/m?
Klevee (')
Mg g

SSc,
(@]

I\/IDr |VIDd
Mseepage
Mout
Mout
Mseepage
g/m3 Mout+Mseepage+MDr+MDd-Mse
386400 T,
g/m3 Mout+Mseepage- Mse
37 86400° T,
Mout
Mseepage
o s e s
Mout = a Ci Qout Ap fp
o s s s
M seepage = (a Ci Qseepage Ap fp )/ Kle'vee
10 0.5 cm
0.3cm 0.2cm



30cm

170 cm ~ 5cm 850 cn?
30cm /<
5cm 90cm
166.3cm 100cm
30 mx 100 m 5cm
15m 30 cm 30 cm
(1992)
170 cm
30m 2.6 N
5.9 1.0 g/en?®
2.9% S34 54
Klevee = p levee ~ KOC , OCIwee/]_OO+1
rWS
Mlevee g/cn?
Mws i
Koe cm’/g
OCIevee %
Mse
., K_."oc_/100'p_ "V
Mse =(M runoff + MDr +MDd) ,OC se/ n p,se se
Ko 0C /100" p "V +V,,

Vu 1 m?/sx sec
Vee 2000 n? 2500 m 16 m 0.05 m

-23-
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1.0 g/cn?

0C.. 1.2% 11
D TS50,
DT50, day k 1/day
0.17 day
PECTierZ-deg
PEC:|'ier2— deg = PECrierz ’ e- oIk
k
_In2 In2
DT30, DT30,
G

day

-24-




Driver
Zriver

—

15

7
0.2%
11 mé/s
g/m3 l ’ Driver'/loo' Z,river ’ Ndrift
3" 86400° T,
|~ 100° " f
g/n? Ri/ AJ -
11" 86400° T,
o/ha
0.1% 3.4% 1.7%
0.8 ha/day 500 mx
2.4 ha/day 1500 mx 16 m
3 days 1 day
0.2%x 1/10 100 m
150 ha

-25.-

16 m



10 cm

50 m’/ha
0.3 m/s
0.6 m’/s

3.0m/s 0.6 /s

3.0m’/s 0.6 n°/s

2.2 mls

(ha)
(ha)
(%)
(%)
(day)
(day)

- 26-

(-)

500 ha



I\/Irunoff
M out

PECrien
PECrierz
PECtie2-0eg
Qout

Qseepage

Zditch
Zriver

r levee

(9/ha)
Q)
(cn/g)
(1/day)

(9)
(9)
(9)
(9)
(9)

(day)
(%)
(%)
(g/n7)
(g/n7)

(m?/halday)
(m?/halday)
(%)
(%)

(day)
()
()
(ha/day)
(ha/day)
g/cm?®
g/cn?

-27-
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Tier 1

0 1 2 3 4 5 6 7 8 9

10.0% 9.0%] 8.1%] 7.3%] 6.6%] 5.9%] 5.3%| 4.8%] 4.3%| 3.9%

10.0%| 9.0%] 8.1%]| 7.3%| 6.6%] 59%| 5.3%| 4.8%| 4.3%

10.0%| 9.0%| 8.1%] 7.3%] 6.6%| 5.9%| 53%| 4.8%

10.0%| 9.0%| 8.1%| 7.3%| 6.6%| 5.9%| 5.3%

10.0%] 9.0%] 8.1%] 7.3%| 6.6%| 5.9%

+ 5.8%] 9.2%] 12.3%] 15.1%] 15.6%] 14.0%| 12.6%| 11.3%] 10.2%

0 1 2 3 4 5 6 7 8 9

10.0%| 9.0%] 8.1%]| 7.3%| 6.6%] 5.9%] 5.3%| 4.8%| 4.3%| 3.9%

10.0%| 9.0%] 8.1%]| 7.3%| 6.6%] 5.9%]| 5.3%| 4.8%]| 4.3%

10.0%] 9.0%] 8.1%] 7.3%] 6.6%| 5.9%] 5.3%| 4.8%

10.0%] 9.0%| 8.1%] 7.3%| 6.6%| 5.9%]| 5.3%

10.0%] 9.0%] 8.1%] 7.3%| 6.6%| 5.9%

+ 11.2%]| 16.1%) 20.5%)] 22.4%] 22.2%] 20.0%] 18.0%)| 16.2%| 10.2%

0 1 2 3 4 5 6 7 8 9

10.0% 9.0%] 8.1%] 7.3%| 6.6%] 5.9%| 5.3%] 4.8%] 4.3%]| 3.9%

10.0%| 9.0%] 8.1%]| 7.3%| 6.6%| 5.9%] 5.3%| 4.8%| 4.3%

10.0%] 9.0%] 8.1%| 7.3%| 6.6%] 5.9%] 5.3%| 4.8%

10.0%] 9.0%| 8.1%] 7.3%] 6.6%| 5.9%| 5.3%

10.0%] 9.0%] 8.1%] 7.3%| 6.6%| 5.9%

+ 18.19%) 24.3%] 27.9%)] 29.1%] 28.2%| 25.3% 22.8%] 16.2%
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Tier 2
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0 1 2 3 v 4 5 6 7 ¥ 8 9 10
M aged
+?\.;I‘310 : M M M seepages | M scepages | M scepages | M seepages | M seepage? | M seepages | M seepages | M seepageto
bro epagel Soepage? +Mout3 +M out 4 +Mouts +Moute +Mout7 +Mout s +M outg +Mout10
+Mobdo
M e0
+;‘$|epag M M M seepages | M seepaged | M seepages | M seepages | M seepage7 | M seepages | M seepageo
pro seepagel S M out 3 +Mouta +Mouts +Moute M out 7 +M outs +Moutg
+Mobdo
M 0
+:;ep % M M M seepage3 M seepaged M seepageb M seepage6 M seepage7 M seepage8
2
bro - seepage +Mouts +Mouta +M outs Moute +M our7 +M outs
+Mbdo
M seepage0
S’;ep 2 M M M seepage3 M seepaged M seepage5 M seepage6 M seepage’
+Mbpro 1 seepage2
' seepage ¢ +Mouts +M out4 Mout s +M oute +Mout7
+Mpdo
M €0
+;o;|epag M M M seepage3 M seepaged M seepage5 M seepage
Dro seepagel age2
' ¢ seepeg +Mout3 +Mout 4 +M outs +Moute
+Mbdo
0 1 2 3 4 5 6 7 8 9 10
M aged
+?\.;I‘310 : M M M seepages | M scepages | M scepages | M seepages | M seepage? | M seepages | M seepages | M seepageto
bro epagel Soepage? +Mout3 +M out 4 +M outs +Moute +Mout7 +Mout s +M outg +Mout10
+Mobdo
M seepage0
M ¢ M M M seepage3d M seepage4 M seepageb M seepageb M seepage? M seepage8 M seepage9
pro seepagel S +Mout 3 +M outa +Mouts +Moute M out 7 M outs +Moutg
+Mobdo
M €0
+::'5pag M M M seepage3 | M seepages | M seepages | M seepages | M seepage7 | M seepages
1l 2
bro seepage seepage +Mout3 +Mouta +M outs Moute M our7 +M outs
+Mbdo
M seepage0
+s’3|ep 2 M M M seepage3 M seepaged M seepage5 M seepage6 M seepage’
Dro 1 seepage2
' seepage +Mouts +M out4 Mout s +M oute +Mout7
+Mbdo
M seepageo M
+M M M M seepage3 M seepaged M seepage5 seepage
Dro seepagel age2
' ¢ seepeg +Mout3 +Mout 4 M outs +Moute
+Mbdo
0 1 2 3 4 5 6 7 8 9 10
M e0
+;epag M M M seepages | M seepaget | M seepages | M seepages | M seepage7 | M seepages | M seepages | M seepageto
bro epagel Scepagez +Mout3 +Mout 4 +M outs +Moute +Mout7 +Mout s +M outg +Mout10
+Mobdo
M e0
;\e}lepag M M M seepages | M seepages | M seepages | M seepages | M seepage7 | M seepages | M seepageo
e2
pro seepagel seeped +Mout 3 +M outa +Mouts +M oute +Mout 7 +M outs +Moutg
+Mobdo
M €0
+:;o|ep 20 M M M seepage3 M seepaged M seepageb M seepage6 M seepage7 M seepage8
1 2
pro seepage seepage +Mout3 +M outa +M outs HMout 6 M out7 +Mouts
+Mpdo
M seepage0
+s’3|ep 2 M M M seepage3 M seepaged M seepage5 M seepage6 M seepage’
Dro 1 seepage2
' seepage +Mout3 +M out4 Mout s +M oute +Mout7
+Mbdo
M €0
+;o;|epag M M M seepages | M seepages | M seepages | M seepages
Dro seepagel €2
' ¢ seepeg +Mout3 +Mout 4 +M outs +Moute
+Mpgo




]

M+ Mo+ My, + Mo, - M

g/m3 out seepage Dr se
386400 T,
Mout = (CS +C3 +C4), Qout ’ Ap ’ fp
M geepage = (Co +C, +C, +C, +Co +C, +C, +C, +C,)" Quue” A" T /Koo
D.
M Dr = I ’ ol river ’ 2
100
. Duiten - .
Mpg =1 1d0t0h gich 2
g/rn3 Mout+Mseepage_ Mse
3786400 T,

Mout :(Ca+C4+C5+C6+C7+C4+C5+Ce+C7+C8), Qout, Ap fp

M :(C3+C4+C5+C6+C7+C4+C5+C6+C7+C8), Qseepage, Ap, fp/KIevee

seepage
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23.7.1

82
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(Oryzias latipes) Cyprius carpio
(Daphnia magna)
(Selenastrum capricornutum)

OECD
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OECD
TG

OECD

OECD

(Oryzias latipes 290 ) (2-7-1) (TG203)
(Daphnia magna) (2-7-2-1)

290 ) (TG202)

(Selenastrum capricornutum 290 ) (2-7-3) (TG201)

LCso ECso

LCz ECa

- 34 -




LCso

10

10

ECso

10

10

10
10

1000

10
10
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LCa ECz ECx

96h-LC,y mg/L 48h-EC,, mg/L 72h-EC, mg/L
8.09 3.42 3.45
10 10
PNEC=0.81mg/L PNEC=0.34mg/L PNEC=3.45mg/L

l

=0.34mg/L

0.34mg/L

96h-LCx 9.96mg/L 48h-EGe 10.04 mg/L
72h-ECx  6.06 mg/L
0.996mg/L
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LCzo LCso
ECx ECso ECx ECso

o O O O O O O O O

9 6 LClO LCZO LCSO

48 ECo ECo ECw NOEC 72 ECw
EC» ECso NOEC Ec
o-Tox Statics 2001
LCuw ECuo NO
EC
LC

20 LCso ECz0 ECso
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mg/L) LCuo LC/LCx LCao LCa/LCx LCeo 0
0.15 0.46 0.19 0.60 0.32 0.07
3.13 0.31 4.67 0.46 10.10 2.85
7.25 0.73 8.09 0.81 9.96 0.56
4.77 0.31 7.15 0.46 15.50 2.14
2.06 0.60 2.45 0.71 3.44 1.53
0.75 0.67 0.86 0.77 1.11 0.50
1.04 0.88 1.09 0.92 1.18 0.9
7.43 0.59 8.63 0.69 12.55 5.20
1.85 0.85 1.9 0.90 2.17 1.63
mg/L) ECuo EC/ECs ECao ECao/ECxo ECx NOEC
0.59 0.63 0.688 0.74 0.935 0.555
1.95 0.19 3.420 0.34 10.044 5.750
0.00039 0.75 0.00043 0.83|  0.00052| 0.00032
0.48 0.54 0.592 0.66 0.892 0.505
0.07 0.47 0.092 0.61 0.151 0.034
1.23 0.87 1.288 0.91 1.416 1.090
4.79 0.75 5.294 0.83 6.406 3.440
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mg/L) ECuo EC/ECs ECzo ECa/ECso ECo NOEC
0.077 0.14 0.150 0.28 0.539 0.044
3.238 0.25 5.197 0.40 12.845 1.8
2.574 0.42 3.453 0.57 6.061 2.12
0.780 0.09 1.792 0.20 8.809 1.75
2.818 0.45 3.699 0.59 6.223 2.5
0.022 0.39 0.030 0.54 0.056 0.018
0.012 0.32 0.018 0.47 0.037 0.017
0.004 0.32 0.006 0.47 0.013 0.0049
0.0005 0.29 0.0008 0.45 0.0018| 0.00032
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Tierl PEC)

)

Tier2 PEC

PEC > AEC

Yes

AECT

(AECa)

AECd

Tier3 PEC

96hr-LC20(LCs0)x 1/10(1 1/10) AECF
48hr-EC20(ECs0)x 1/10(1 1/10) AECd

72hr-EC20(ECs0) x AECa
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Tierl PEC)

C

)

Tier2 PEC

Tier3 PEC

Yes

PEC > AEC

AECT

(AECa)

AECd

96hr-LC20(LCs0)x 1/10(1 1/10) AECF

48hr-EC20 (ECs0)x 1/10(1 1/10) AECd

72hr-EC20 (ECs0) %

- 41 -
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(

)

(

(

)

)

(

(
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)

)
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(
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ppb
(b g/L) (b g/L)
(EC50) 12.9 7.1 310
13 ) (EC50) 1,450 0.1 420
5 ~ (LC50) 1,720 300
0.11ppb
200
26 ( 300ha) | ( ) (EC50) 10,100 1.4
10 5 ~ (EC50) 20.1 0.2
4 (LC50) 933 0.2 2.1ppb
(LC50) 26.7
7 (EC50) 1.09 14| 1 700
() (EC50) >2,500 <0.1 500 6/5
136 10 5 ~6 (LC50) 2,610 6/5 0.6ppb
14 (NOEC) 35
(LC50) 4,460
12
4 12 (EC50) 5.11 1 900
(EC50) >10,000 5.8
6 ~ (LC50) 2,900 0.4 400 6.3ppb
(NOEC) 35 0.4 6/12
(8 (EC50) 7,000 25 500
) (EC50) 0.51 14.4 700
6 30 -~7 (LC50) 5,700 0.2 810
1 (NOEC) 0.46
( ) (LC50) 10.4 1,000
DEP 7 N.D
8 3 (EC50) 11,300 51.2 4
12 ( ) (EC50) 0.12
(LC50) 20,800 | 3.0
(NOEC) 0.15
(LC50) 14 0.4 10
DDVP DDVP 7
(EC50) 87,800 7.9
(EC50) 0.144 1.8
(LC50) 11,100
(LC50) 7.19 | 0.4
(EC50) 11,800 170
(EC50) 31,900 |21.3 190
8 3 (LC50) 12,600 1.4 106ppb
( ) (NOEC) 2,000
(LC50)44,100| 1.0




(b g/L) (b g/L)
(EC50) (
(EC50) nd
19 (LC50)
2 0.033
2 416.3a (EC50) (
(EC50) nd
(LC50)
0.014
9
(EC50) (
(EC50) 0.07
13 28 (LC50)
(NOEC) 71.5
55ha
21 54.5
12
5
136
22
8
3




(b g/L)

(b g/L)

30
13

13
17

2a

4a

6a

(EC50) 0.94
(EC50) 7,000
(LC50) 1,100
(NOEC) 100

160
18

(EC50) 7,000
(EC50) 0.51
(LC50) 5,700
(NOEC) 0.46

(LC50) 10

(LC50) 90

233

(1

0
LC50

2.6ppb

30m
20m

10m

(EC50) 0.94
(EC50) 7,000
(LC50) 1,100
(NOEC) 100

54.2

2.4

5.3

2.6ppb

(EC50) 5.11
(EC50) >10,000
(LC50) 2,900
(NOEC) 35

74.0

3.0

19.3

6.3ppb




B/C

LC50;>40000,

42h-

C
ppb ppb (ppb) e
700 5/22 1.4 5/29 (EC50) 1.09
500 5/22 14 5/29 (EC50) >2,500 1.3
(LC50) 2,610 500
(NOEC) 35 (10)
(LC50) 4,460
700 5/22 1.0 5/29 i
700
900 6/19 (EC50) 5.11
400 6/19 5.9 6/12 (EC50) >10,000 115%
(LC50) 2,900 ()
(NOEC) 35
310 5/22 126 7/10 (EC50) 12.9 0.56
420 5/22 7.2 5/22 (EC50) 1,450 43
300 5/22 61 5/22 (LC50) 1,720 (8.5)
170 8/7 24.3 8/4 (EC50) 11,800
190 8/7 233 8/7 (EC50) 31,900 0.0021
(LC50) 12,600 7
(NOEC  )2,000 (9.6)
(LC50)44,100
52.9 8/4 -
47 5/29 (-)
200 5/22 1.4 6/12
25 6/19 (EC50) 10,100 0.070
(EC50) 20.1 143
(LC50) 933 (18)
(LC50) 26.7
500 8/28 14.5 6/30 (EC50) 7,000
700 7124 83 713 (EC50) 0.51
810 713 (LC50) 5,700
900 7/10 (NOEC) 0.46
1000 713 (LC50) 10 28
(LC50) 90 69
3h-LC50; (5.7)
LC50;23 3-LC50 3
LC50;53, LC50;85,,
LC50;730,
LC50;770, 12h-LC50;12
8.1 8/4 (EC50) 87,800
DOVP 1.0 8/7 (EC50) 0.144 )
(LC50) 11,100 (0.12)
(LC50) 7.19
(EC50)1.3 734, 48h-LC50;80
53000,]

LC50:;>40000




12

7/28|8/3 | 8/5 | 8/7|8/11|8/18|9/29(12/4 7/28|8/3 | 8/5 | 8/7 |8/11|8/18(9/29(12/4 7/28| 8/3 | 8/5 | 8/7 [8/11]8/18]9/29|12/4]
0.1 0.1 8.9 1.9 1.6 1.2/0.010.01 0.010.01 0.02{0.01 0.02 0.01{ 0.0/ 0..01 0.04 0.1 0.2 0.140.070.01/0.0y 0.01
0.01/0.01 14.6/ 5.2 0.8 0.2(0.010.01 0.010.01 0.01{ 0.02 0.01{ 0.01{ 0.01] 0.01 0.010.01 0.30.010.010.01{0.01 0.01
0.0 0.2 6.6/ 2.1 0.20.010.010.01 0.010.01 0.01{ 0.02 0.0 0.01{ 0.0 0.01 0.0110.01 0.1/0.010.010.01/0.01 0.01
0.01 0.01 0.01
0.01 0.01 0.01
0.01 0.01 0.1
1000 100 100, 100 100 100| 109 100 100 100{ 100 100 1000 100 100 100 100 100[ 100 100
70 95§ o Qg 9 45 75 80 500 50/ 50 95 500 89 5 80 30 65 85 65
0.01/0.01 5.4/ 1.6 1.4 0.8/0.010.01 0.01{0.01 0.01{ 0.01 0.01{ 0.01{ 0.01] 0.01 0.01/0.01 0.1/0.010.01{0.01{0.01 0.01
0.010.01 5.6/ 3.2 0.4 0.1/0.010.01 0.010.01 0.01{ 0.02 0.01{ 0.01{ 0.01] 0.01 0.010.010.01{ 0.01 0.01{ 0.01{ 0.0 0.01
0.01 0.1 7.4/ 3.6 0.2 0.1/0.010.01 0.010.010.01{ 0.02 0.0 0.01{ 0.0 0.01 0.010.010.01{ 0.01 0.0 0.01{ 0.0 0.01
14§ 0.01 0.01
0.01 0.01 0.01
0.1 0.01 0.01
100 100, 100 100 1000 100 100, 100 100 100f 100 100 1000 100/ 100 100
9 o O 90 90 90 95/ 85 83 95 70 90 95l 85 50 55
0.2 0.1 5.2/ 3.2 1.8  1/0.010.04
0.010.01 6.2 0.2 0.30.010.010.01
0.1 0.1 10/ 8.4 0.3 0.1/0.010.04
0.01
0.01
0.01
1000 100 100, 100 100 100| 100 100
100 (o] n A N 70 QA 20
wg/L  0.01 0.1 48



