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()10 0.1kg

L Cso
(b)10 0.1kg
LCs (ppm)
10 (ko)

0.1ppm




ECso

PEC Predicted Environmental Concentration
Tier



PNEC (LCs
(ECx) NOEC

(PNEC/PEC=TER)
TER



(PEC

AEC Acute
Effect Concentration
AEC
PEC
PEC AEC
PEC AEC




(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

3m¥s

50 km 16 m

1 kmx 5.0 kn

l/ 1kmx 7.5 km
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10% 5%
5
1
(%)
(ha) (km) (ha) 1
5.0kmx 0.1+ 5 =100m
500 5.0 10 50
5.0kmx 0.1+ 1 =500m
7.5kmx 0.05+ 5 =75m
750 75 5 37.5
7.5kmx 0.05+ 1 =375m
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16 m

5m 16m 2 13m 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 x5! R? 0.9926
13 m 1.9% 18 m 1.7%
1/150 1m
1m 4%
100
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PEC _ Ivlrunoff +MDr +MDd
Tlert 3786400 T,
I:)ECTierl
I\/Irunoff g
I\/IDr
Mpyq
T day
R
— s p s s
runoff ﬁ Ap fp
i Driver i 4
or — —="Z Ndrift

od = |

100 river

4 Dditch - - N
drift

100 ditch

ha

%

%

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
R, (%) T, =3 days 22.4 27.1
T, =4 days 29.1 34.4
D iver (%0) 0.3 1.9
Z.. (ha/day) 0.16 0.8
Dacen (%) 4 100
Zgiwen (ha/day) 0.07 0.33
T, =2 days 1 1
Narit T. =3 days 2 1
T, =4 days 2 1
1 0.3
o (5) 0.5 1
0.2
o X
= X
PECﬂqlz‘_TEQETET—— PECﬁ31:_7_J!BLT__
11" 86400 T, 37 86400° T,
PEC+ien g/m?
M unofs g
Mp, g
(Y —— i A
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(5)

(6)



M — | ’ river - Z ] s N ) 7
Dr 100 river drift ( )
I g/ha
Driver %
Zriver ha/day
Narift day
R, %
A, ha
fu
A, (ha) 37.5 37.5
R, (%) 0.02 0.02
0.1
. 0
Drlver (/0) 3.4 1.7
Z.er (Na/day) 0.12 0.6
Ngrire (day) Te
0.1 0.3
fu (_) 1 1
+ X
M _+M +M, +M_,, - M
PEC,,, = — =02 50 = (8)

3786400" T,

-16 -



I:)Ec;TierZ

Mout
Mseepage
I\/IDr g
Mpgq g
Mee g
. 0 O
laagG .
]I- 5 Qou’[ Ap fp
Mmﬂ:i%l
.I. C. , QOUt Ap , fp
T i=0
0 o L
leg a G Lo 9
:é 5 Quepage Ao~ ToZ
M =i
seepage
.I. %_1 O
lg C' Qseepage Ap fp E/Klevee
| €i=0
D.
M = 4 river . - N..
Dr 100 river drift
D itch ~
Dd — ﬁ gten Nt
Mse =(Mout + Mseepage + I\/lDr + I\/lDd),
Qout
Qseepage
G
KIevee (-)
2 (m?)
Ve m
MNse g/cm3
0Cee
Klevee = plﬂ Koc ’ Ocle\/ee/loo-'-l
rws

Koe ] ocse/loo,pse,vse
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%

Ko 0Cs/100" po .~ Vg +V,,

m*/ha/day
m*/ha/day

g/m

(9)

(10)

(11)

(12)

(13)

3
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I levee g/0m3
Mws B
Koe cm®/g
OCIevee %

- m - m

a. out ,i +a seepage, i +MDr +MDd _ Mse
PECTierZ = 5 , ,

37 86400" T,
(15)

o o

a r.nout,i + a. mseepage,i _ M
PECTierZ = 5 - 5,

3786400 T,
Moy, I 9
mseepage,i I g
mout,i = Ci ’ Qout ’ Ap ’ fp (16)
mseepage,i = (CI ’ Qseepage ’ Ap ’ fp)/Klevee (17)
I\/IDr MDd Mse (11) (12) (13)
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PECTierz — Mout +Mseepage+MDr +MDd - M

3786400" T,

se

Moy + Moo - M

seepage se

3786400° T,

PECTierZ =
Mout Mseepage
I\/lout :é.ci, Qout, Ap, fp

Mseepage = (é Ci ’ Qseepage, Ap ’ fp)/Klevee

I\/IDr MDd Mse (11) (12)
I:)EC:TierZ— deg = PECTierZ ’ e 0Tk

IDECTierZ—deg
k 1/day

_ In2 N In2
DT50, DT50,

DT50, day
DT50, day

-19 -

(13)

g/m

(18)

(19)

(20)

(21)

(22)



A, (ha) 50 50

Q.. (m*/ha/day) 30 30
Qseepage (M*/ha/day) 20 20
Diver (%) 0.3 1.9
Z.iver (ha/day) 0.16 0.8
Daiten (%) 4 100
Zawen (halday) 0.07 0.33
Ngrire (day) PECrier.
V,, (m?) 1(m/s)x 3x 86400x T, (day) 1(m%s)x 3x 86400x T.(day)
Ve (M) 2000 2000
I (g/cm®) 1.0 1.0
ocC,. (%) 1.2 1.2
I evee (G/CM°) 1.0 1.0
s () 2.4 2.4
OCjcvee (20) 2.9 2.9
1 0.3
f, (-) 0.5 1
0.2
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0 1 2 3 5 6 79| 8 9 10
m
seepage 0
+M m m mﬁepageS msmpage4 mmepages mseepages mﬁepage7 mseepageB mmepageg mseepage 10
Dro seepage 1 seepage 2
+M Moy 3 Moy s Moy s FMoye Moy 7 Mg Moy g Moyt 10
Dd 0
m
seepage 0
+M m m M seepage 3 M seepage 4 M seepage 5 M seepage 6 M seepage 7 M seepage s M seepage 9
Dr o seepage 1 seepage 2
Moy 3 Moy 4 Moy s Moy e Moy 7 Moy g Moo
+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
Dr O seepage 1 seepage 2 +m +m +m +m +m +m
out3 out 4 out5 out 6 out 7 out 8
+tMbdo
m
seepage 0
+M m m m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7
Dro seepage 1 seepage 2 +m +m +m +m +m
+M out 3 out4 out5 out 6 out7
Dd 0
m
seepage 0
+M m m mﬁepageS mseepage4 mmepages mseepages
Dr 0 seepage 1 seepage 2
+M FMoyt3 Moyt g Moyts FMous
Dd 0
0 1 2 3 4 5 6 7 8 9 10
m
seepage 0
+M m m mﬁepageS msmpage4 mﬁepage5 mseepages mﬁepage7 mseepageB mﬁepageg mseepage 10
Dro seepage 1 seepage 2
+M Moy 3 Moy s Moy s FMoye Moy 7 Moy Moy g Moyt 10
Dd 0
m
seepage 0
+M m m M seepage 3 M seepage 4 M seepage 5 M seepage 6 M seepage 7 M seepage s M seepage 9
Dr 0 seepage 1 seepage 2
Moy 3 Moy 4 Moy s Moy e Moy 7 Moy g Moo
+Mpdo
m
seepage 0
+M m m M seepage 3 M seepage 4 M seepage5 M seepage 6 M seepage 7 M seepage 8
Dr O seepage 1 seepage 2 +m +m +m +m +m +m
out3 out 4 out5 out 6 out7 out 8
+Mpdo
m
seepage 0
+M m m m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7
Dro seepage 1 seepage 2 +m +m +m +m +m
+M out 3 out4 out5 out 6 out7
Dd 0
m
seepage 0
+M m m mﬁepageS mseepage4 mﬁepages mseepages
Dr 0 seepage 1 seepage 2
+M FMoyt3 Moyt g Moyts FMous
Dd 0
0 1 2 3 4 5 6 7 8 9 10
m
seepage 0
+M m m mﬁepageS msmpage4 mﬁepage5 msmpagee mﬁepage7 mseepageB mﬁepageg mseepage 10
Dro seepage 1 seepage 2
+M Moy 3 Moy s Moy s Moy e Moy 7 Moy g Moy g Moyt 10
Dd 0
m
seepage 0
+Mp, o M seepage 1 M qeepage? M seepage 3 M seepage 4 M seepage 5 M seepage 6 M seepage 7 M seepage s M seepage 9
r
Moy 3 Moy 4 Moy s Moy e Moy 7 Moy g RLLLETES
+Mpdo
m
seepage 0
+M m m M seepage 3 M seepage 4 M seepage5 M seepage 6 M seepage 7 M seepage 8
Dr O seepage 1 seepage 2 +m +m +m +m +m +m
out3 out 4 out5 out 6 out7 out 8
+tMpdo
m
seepage 0
+M m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7
Dro msmpagel mﬁepageZ + + + + +
+M Moyt 3 Mout 4 Moyt s Moute Moyt 7
Dd 0
m
seepage 0
+M m m mﬁepageS mseepage4 mﬁepages mseepagee
Dr 0 seepage 1 seepage 2
+M Moyts Moyt g Moyts FMous
Dd 0
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PEC.. :amout,i +amseepage,i +MDr +MDd_ M
ez 3 86400 T,

se

é rnout,i :(C3+C3+C4)> 5, Qout, Ap, f

p

]

A Mo, =(C,+C,+C,+C,+C,+C, +C,+C, +C,), 5 Queprge” A" T /Koo

, Do - ,
M or — |~ —= Zriver 2
100
. Dgien - ,
bd — —1d0t0h dch 2

o o
PEC. . = a rnou’[,i + a mseepage,i - Mse
Tiez 37 86400 T,

]

a mout,i :(C3+C4+C5+C6+C7+C4+C5+C6+C7+C8)b 5, Qout, AP, f

p

ér%@mJ:«%+CA+C5+C6+C7+C4+CS+CG+C7+CJ>5,mem,A’

p

f,/K

levee
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(Oryzas latipes) Cyprius carpio
(Daphnia magna)
(Selenastrum capricornutum)

12 11 24 12

LCso
EC50

L Cso
ECso

-23-

8147

OECD



10

10

capricornutum)
1

- 24 -

10
10

10

10

1000
(Selenastrum



Tierl PEC)

~
Tier2 PEC PEC>AEC
~ .
No
—
Yes e
_
Tier3 PEC
~ .

AECT

(AECa)

AECd)

96hr-LCsox 1/10(1 1/10) AECF
48hr-ECsox 1/10(1 1/10) AECd

72hr-ECsox AECa

PEC

- 25 -













10
11
(12
13
14
15
16



17
18
(19
20

21
22
23
24
25
26
27
28
29
30
31
32
33
34

10
11
12
13
14
15



LC50
(ppm
(LC50) LC50) 10 0.5 LC50 10 0.5
0.5
0.5
LC50
LC50
(a) LC ppm
() C50 . ppm
©) - ppm
( )
S
(@)
[olNe)
(b)
©)




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 DEP 7 N.D
g8 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
(Lcs0)7.19 |04
(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




(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

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

C
ppb ppb (ppb) v
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 ]
700
900 6/19 (EC50) 5.11
400 6/19 5.9 6/12 (EC50) >10,000 1152
(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 o8
(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
5OVP 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,
LC50;>40000

42h-




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
0.1 0.1 8.9 1.9 1.6 1.2 0.01 0.01 0.01/ 0.01 0.01] 0.01) 0.01] 0.01) 0.01| 0.01
0.01/ 0.01 14.6/ 5.2 0.8 0.2 0.01 0.01 0.01) 0.01 0.01 0.01| 0.01| 0.01| 0.01] 0.01
0.01 0.2 6.6 2.1 0.1 0.01 0.01 0.01 0.01/ 0.01 0.01] 0.01) 0.01] 0.01) 0.01| 0.01
0.01 0.01
0.01 0.01
0.01 0.01
100 100, 100| 100, 100/ 100 100/ 100 100 100| 100 100
70 95 0 0 5 45 75 80 50 50 50 95
0.01/0.01 5.4 1.6/ 1.4 0.8 0.01 0.01 0.01/ 0.01 0.01] 0.01) 0.01] 0.01) 0.01| 0.01
0.01/ 0.01 5.6/ 3.2 0.4 0.1 0.01 0.01 0.01) 0.01 0.01 0.01| 0.01| 0.01{ 0.01] 0.01
0.01 0.1 7.4 3.6/ 0.2 0.1 0.01 0.01 0.01/ 0.01 0.01] 0.01) 0.01] 0.01) 0.01| 0.01
146 0.01
0.01 0.01
0.1 0.01
100 100| 100 100 100, 100, 100, 100, 100, 100, 100, 100
95 0 0 90 900 90 95 85 85 95 70 90
0.20 0.1 5.2 3.2 1.8 1/ 0.01] 0.01
0.01/0.01 6.2 0.2 0.3 0.01 0.01 0.01
0.1 0.1 10, 8.4 0.3 0.1 0.01 0.01
0.01
0.01
0.01
100 100, 100| 100, 100/ 100 100/ 100
100 95 0 5 0 70 85 25
M g/L 0.01 0.1 48

7/28|8/3 | 8/5 | 8/7 |8/11|8/18(9/29 12/4‘
0.01 0.1 0.2 0.1/0.01 0.01/0.014 0.01
0.01 0.01 0.3 0.01 0.01f 0.01{ 0.01] 0.01
0.01 0.01 0.1 0.01 0.01f 0.01{ 0.01] 0.01
0.01
0.01
0.1
100, 100 100, 100, 100 100, 100f 100
50 80 5 80 30 65 85 65
0.01 0.01 0.1 0.01 0.01f 0.01{ 0.01] 0.01
0.01/ 0.01 0.01/ 0.01] 0.01) 0.01] 0.014 0.01
0.01 0.01 0.01 0.01{ 0.01f 0.01{ 0.01] 0.01
0.01
0.01
0.01
100 100| 100 100
95 85 50 55




]

\
EEC Directive 92/69/EEC EEC Directive 92/69/EEC
) ° cn ° ®
° () ° n o ( )C 8)
° () ° 3 n o ( )C 8)
° 2 Q) ° () ( (D o 9®
(G GN)))
(
( 6
( 6
« 6
( 6)
50 50 50
) 50/ 50 50 50
(E) 50
NOEC
0.01x L(E)C50
0.1x NOEC
( m) cm cm) cm cm
ha
(run-off) ha m
ha
GENEEC ha
cm
PRZM2,3 EXAMS

Lloyd Bell




A A AAAAAA

N NN\ N\

(BBA Heft305, 1995 BBA
cm
/
/ 50( NOEL)
o
(
10m
20m
50m
18 )
( 10m
( ) 20m
(@]
11




[ 12 11 24 12 8147

LC Median Lethal Concentration
50
NOEC No Observed Effect Concentration

LC

12

24

- 13 -

10



96

100mg/

- 14 -

0.1ml/1

I+



12 16

p
10
11
LC
LC
NOEC

LC

95

NOEC

24 48 72

60

80

pH

I+

20

- 15 -

LC

LC



12

10 10
60

cm
(Cyprinus carpio) 20 24 + 1.0
(Oryzias latipes) 21 25 + 1.0
(Lepomis macrochirus) 21 25 + 1.0
(Oncorhynchus mykiss) 13 17 + 1.0
(Poecilia reticulata) 21 25 + 1.0
(Brachydanio rerio) 21 25 + 1.0
(Pimephales promelas) 21 25 + 1.0

15

EC Median Effect Concentration

- 16 -




50
NOEC No Observed Effect Concentration

Daphnia magna

EC

24

48 24

20

- 17 -



100mg/

ml

20

12 16

pH
pH

24 48

- 18 -

0.1ml/1

I+

60

80



10

11
EC
EC
NOEC

12

EC

95

NOEC

ml

pH

+ 20

EC

10

60

- 19 -

EC



EC Median Effect Concentration

NOEC No Observed Effect Concentration

Selenastrum capricornutum

Selenastrum capricornutum 22662
Scenedesmus subspicatus 86.81
Chlorella vulgaris 211/11b

EC

10 cells/

72 96

- 20 -

50



100mg/1 0.1mI/1)

21 25 +
400 700nm 40000ux
OECD OECD 201 Alga Growth Inhibition Test(1984))
AAP(AGP (U.S.EPA:Alga Assay Procedure:Bottle Test National Envaironmental

Rsearch Center Corvallis Oregon(1971))

100ml
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