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LAS

(LAS)

(LAS)

LAS

Ho/L

@

Aquatic life
criteria

cmclicec™?

cMmclicec™?

)

UK Standard
Surface Water
AA-EQS*3

Inland
surface waters

Other surface
waters

©)

Water Quality
Guidelines

for the Protection

of Aquatic Life

Freshwater

Marine

(4)

Water Framework Directive
Annual average EQS
(Watercourses and lakes)

Water Framework Directive
Annual average EQS
(Transtional and coastal waters)

()

Maximum Permissible
Concentration(MPC)*4

Target value*4

(")

(

)

*1
*2
*3
*4

CMC Criterion Maximum Concentration
CCC Criterion Continuous Concentration
(EQS:Environmenta quality standards)

AA-EQS

permissible concentration)

AA:annual average value

MPC(
target value

Maximum



PNEC

AQUIRE Aquatic Toxicity -
Information Retrival  (8) 6 (12
(EU)IUCLID International -
Union Chemical Information (9) CERI/NITE NEDO (13)
ECETOC
N ECETOC Aquatic (14) <
Toxicity) (10
(12) OECD SIDS* o
SIAR  SIDSInitial Assessment Report (2006
*Screening Information Data Set (15)
EU EU-RAR <
(16)
(EHC) (17) o
Canadian Environmental Protection Act <
Priority Substances List Assessment
Report  (18)
HERA  Human & Environmental Risk
Assessment on ingredients of European o
household cleaning products. LAS Linear
Alkylbenzene Sulphonate Version 3.0.(19)
O >
PNEC
48
3.7ug/L Penaeus
(12) . . LCso 100
6 (PNEC) japonicus 370ug/L
60
CERI/NITE 110pg/L Pimephales NOEC i
NEDO (13) (NOEC) promelas 110pg/L
( 13.3)
HERA  Human &
Environmental Risk
Assessment on ingredients %IZRI“EQCIZIS
of European household
cleaning products.(19)




LAS

10 14
1-30
LAS
LAS
10 Cyp 14 Cy
LAS LAS
C10 19% Cl11 36% Cl2 29
11.3 LAS LAS
LAS
LAS CAS
LAS
C10 7-19% Ci11 19-39% Ci12 20-50 C13 5-27
LAS 11 12

CAS 1

2211-98-5

1322-98-1

= (C11.9) [Alkylbenzene sulfonate, Linear

8046-53-5 (C11.9)]
11067-81-5 | Tetrapropylenebenzenesul phonic acid
11067-82-6 | Sodium tetrapropylenebenzenesul phonate
25155-30-0 2
27176-87-0
42615-29-2 | Anionic Linear alkyl benzene sulfonate
68018-81-2 | Sodium C10-13 dodecylbenzene sulfonate
68411-30-3 | Benzenesulfonic acid, C10-13 Alkylderivs., Sodium salts
68584-22-5 | Benzenesulfonic acid, C10-16- alky! derivs.
1
2 CAS Cp,

CAS 95.0 Cp

C10 C13

C13



24 3

24
(ng/L
1 3,000 Oncorhynchus mykiss 11.7 LCs MOR 4 (20113)
. NOEC
2 150 Oncorhynchus mykiss 11.7 MOR/GRO 57 (2010)
1 . .
3 4,600 Oryzias latipes 11.6 LCsy, MOR 4 (2000)
4 7,100 Oryzias latipes 11.7 LCss, MOR 4 (2010)
. . NOEC
5 389 Oryzias latipes 11.7 GRO 41 (2009)
_ " . NOEC
6 3,400 Daphnia magna 11.6 REP 21 (2000)
_ 1 .
7 3,500 Daphnia magna 11.6 ECso IMM 2 (2000)
_ o Pseudokirchneriella NOEC
8 5,100 subcapitata 116 GRO(RATE) 3 (2000,2006)
9 1,300 Pagrus major 11.7 LCsy, MOR 4 (20123)
10 550 Pagrus major 11.7 LCs MOR 2 (2011b)
Skeletonema NOEC
1 ) 210 marinoi-dohrnii complex 117 GRO(RATE) 8 (2012b)
LCs (Median Lethal Concentration) : NOEC (No Observed Effect Concentration) :
GRO (Growth) : IMM (Immobilization) : MOR (Mortality) :
REP(Reproduction) :
1 Na
(20114) 5cm 48
5 13
HPLC 96 LCs 3,000ug/L
(2010a) OECD OECD TG
210(1992) ( 15 /
5 25
LC/IMS/MS 57 NOEC
150pg/L




(2000)

LCs

(2010b)

LCs

(2009)
19 /

NOEC

(2000)
24
96.1%
21
Na

(2000)

96.1%

Na

(2000)

96.1%

5,000ug/L

(2012a)

96

2cm OECD TG203(1992) 24
96.1%
18 HPLC 96
4,500pg/L Na 4,600u0/L
3cm 24
5 15
LC/IMS/IMS 96
7,100pg/L
OECD TG210(1992) (
5 31 32
LC/MS 41
389ug/L
24 OECD TG211(1998)
5 2.6 HPLC
NOEC 3,300pg/L
3,400pg/L
24 OECD TG202(1984)
5 2.2 HPLC
48 ECs 3,400pg/L
3,500pg/L
Pseudokirchneriella subcapitata OECD TG201(1984)
5 2.2 HPLC
2006 72 NOEC
Na 5,100pg/L
52 6cm
20 3 48
1.8 LC/IMS/IMS
LCx 1,300ug/L



(2011b) 7mm

LC/IMSIMS 48

2012b
TG201(2006) 1SO10253 2006

5 2.0
72

24 12
12
LCs 550ug/L
Skeletonema marinoi-dohrnii complex OECD
-LC/IMSIMS
NOEC 210ug/L



24

LAS
24
24
10
Ho/L
*
Ho/L
1 LCs;, MOR 4 - 3,000 10 (300)
2 NOEC GRO 57 150 - - 150
3 LCsx MOR 4 - 4,600 10 (460)
4 LCsx MOR 4 - 7,100 10 (710)
NOEC
5 GRO 40 389 - - 389
NOEC
6 - REP 21 3,400 - - 3,400
7 - ECso IMM 2 - 3,500 10 (350)
NOEC
8 - GRO(RATE) 3 5,100 - - 5,100
9 LCsx MOR 4 - 1,300 10 (130)
10 LCsx MOR 2 - 550 10 (55)
NOEC
11 - GRO(RATE) 3 210 - - 210
* 3




24

B B
24
10
L
uglL uglL (HglL)
1 (300) (300) 300 10 30
2 150 150 150 10 15
3 (460)
2 (710) (460) 460 10 46
5 389 389 389 10 39
6 3,400
3400 3,400 1 3,400

7 (350) ! '
8 5,100 5,100
9 (130) (130) 130 10 13
10 (55) (55) 55 10 55
11 210 210 210 1 210




Ho/L

Ho/L

30

3,400

30

15

3,400

20

46

3,400

50

39

3,400

40

13

210

10

5.5

210

LAS

Hg/L

30

5cm
LCs, 3,000ug/L

10

10

20

NOEC 150pg/L
10

50

2cm
LCs 4,600ug/L

10

10

40

NOEC 389ug/L

10

10

5cm
LCs 1,300ug/L

10

10

7mm
LCs 550ug/L

10

10




(1) United States Environmental Protection Agency Office of Water Office of Science and Technology
(2009):National Recommended Water Quality Criteria
(http://www.epa.gov/waterscience/criteria/wqctabl efindex.html)

(2) Environment Agency: Chemical Standards (http://evidence.environment-agency.gov.uk/chemical standards/)

(3) Canadian Council of Ministers of the Environment(2011): Canadian Environmental Quality Guidelines
Summary Table (http://st-ts.ccme.cal)

(4) Federa Ministry for the Environment, Nature Conservation and Nuclear Safety(2010): Water Resources
Management in Germany Part 2— Water quality —
(http://lwww.umweltdaten.de/publikationen/fpdf-1/3771.pdf)

(5) Crommentuijn, T., D.F. Kalf, M.D. Polder, R. Posthumus, and E.J. van de Plassche. 1997.Maximum
Permissible Concentrations and Negligible Concentrations for Pesticides.Report No. 601501002. National
Ingtitute of Public Health and Environmental Protection,Bilthoven, The Netherlands.

(6) National Institute of Public Health and the Environment(1999):Environmental Risk Limits in Netherlands,
Setting Integrated Environmental Quality Standards for Substances in the Netherlands, Environmental quality
standards for soil, water & air.

(7 2006 2005
(8) AQUIRE Aquatic Toxicity Information Retrival  (http://cfpub.epa.gov/ecotox/)

(9) European Chemicals Bureau (ECB) IUCLID International Union Chemical Information
(http://ecb.jrc.ec.europa.eu/)

(20) ECETOC ECETOC Aquatic Toxicity EAT)
(12) (2000) 11
(12) (2008): 6
(13) , (2005)
No.5 ( 10 14
)- ( )
14 : (http://unit.aist.go.jp/riss’crm/mainmenu/1.html)

(15) OECD(2005) SIDS Screening Information DataSet  INITIAL ASSESSMENT PROFILE

(16) European Union  European Union Risk Assessment Report.

(17) International Programme on Chemical Safety Environmental Health Criteria

(18) Canadian Environmental Protection Act Priority
Substances List Assessment Report

(19) Human and Environmental Risk Assessment(HERA)(2007): Human & Environmental Risk Assessment on
ingredients of European household cleaning products. LAS Linear Alkylbenzene Sulphonate Version 3.0.

1 (2000) 11
2 (2009) 21 ( )

LAS
©)] (20104) (LAS) (Oncorhynchus mykiss)
4 (2010D) (LAS) Oryzias latipes

10



()

(6)

(")

(8)

(20113a)
(2011b)
(2012a)

23
(2012b) LAS

22

Skeletonema costatum

11

LAS

(LAS)

:929-1232

23

96

96

175-250



DO

CAS H
Ho/L P (mglL)
(
40%LAS .1-6. }
1 Carassius Linear alkylate 0 42615 | LCsp 6160 ey f(‘;gg“ 20 7.09 50584 Tsdi &
auratus sulfonate 0 292 MOR ’ ) -225 -9.25 ’ ’ McKee(1978)
1%
. 3.1-6.0cm ;
Carassius LCs . 20 7.09 Tsa &
2 auratus MOR 3 7,008 SL(<‘§’9 25 | -9.25 5.05-8.4 McKee(1978)
. 3.1-6.0cm ;
Carassius LCso _ 20 7.09 Tsa &
3 auratus MOR 2 7482 SL(<‘§’9 -225 | 925 50584 McKee(1978)
. 3.1-6.0cm ;
Carassius LCs . 20 7.09 Tsa &
4 auratus MOR 7.5% SL(<‘§’9 25 | -9.25 5.05-8.4 McKee(1978)
Cyprinus 42615 | LCs 4.4 mg, Kikuchi et al.
5 carpio 292 MOR 2 5,600 0.9cm 2 7 7178 (1976)
323(200-5
Oryzias LCso 00) mg, 225 Kikuchi et al.
6 latipes MOR 2 10,000 27.7(23-31 -24 5661 6.3-96 (1976)
) mm
Cyprinus LCso Kikuchi et al.
7 carpio MOR 3 11,000 22 6.9 7.5-8.8 (1976)
323(200-5
Oryzias LCso 00) mg, 225 : . Kikuchi et al.
8 latipes MOR 13,000 27.7(23-31 -24 56:6.1 6.3-96 (1976) 6
) mm
Cyprinus LCso 15,000 Kikuchi et al.
9 carpio MOR -32,000 2 6.9 7588 (1976) 7
323(200-5
Oryzias LCso 00) mg, 225 : . Kikuchi et al.
10 latipes MOR 2 15,000 27.7(2331 | -24 5661 | 6396 (1976)
) mm
323(200-5
Oryzias LCso 00) mg, 225 Kikuchi et al.
u latipes MOR 23,000 27.7(2331 | -24 5661 | 6396 (1976) 10
) mm
Monsanto Co
Cyprinus Linear alkyl benzene 42615 | LCs Lopez-Zavala
12 carpio sulfonate 292 | MOR 4 5,000 3555¢em | 211 | 7578 | 4266 etal. (1975)

12




DO
cAs H
uglL P (mglL)
()
Cyprinus LCso . 3 . Lopez-Zavala
13 gl vl 1| 6800 3555cm | 211 | 7578 | 4266 oy | 12
Cyprinus LCs . 3 . Lopez-Zavala
14 s e 2 | 680 3555cm | 211 | 7578 | 4266 oy | 12
Van den 5%
15 Gasterosteus Tetrapropylene 5% crp | H067 | NOEC | 55 | o490 19+1 | 82402 Dikkenberg
aculeatus benzene sulphonate 815 GRO
et dl. (1989)
Van den
16 Gasterosteus Mol | 4| a0 | as 1941 | 82402 Dikkenberg
et dl. (1989)
Van den 5%
17 G:iflg‘;fsus m%‘;c 35 | 5300 19+1 | 82402 Dikkenberg
etdl. (1989)
Van den
18 G:ﬁﬁg‘;ﬁesus m%ERC 1| 8700 |45 19+1 | 82402 Dikkenberg | 16
et dl. (1989)
Van den
19 Gasterosteus Mol | 2 | w0 |45 1941 | 82402 Dikkenberg | 16
et dl. (1989)
Van den
20 G:iﬁ;‘;ihesus u%ic 3 | 8700 |45 19+1 | 82402 Dikkenberg | 16
et dl. (1989)
Van den 5%
27 Gasterosteus NOEC | s | 9400 1941 | 82402 Dikkenberg
et dl. (1989)
Van den
2 G:iflg‘;fsus kﬁ%"R 35 | 10000 19+1 | 82402 Dikkenberg
et dl. (1989)
Van den
23 G:zﬁggihesus k/%"R 3 | 11,000 | 45 19+1 | 82402 Dikkenberg | 24
et dl. (1989)
Van den 5%
2 Gasterosteus ol 4 | 11000 | 45 1961 | 8.2+02 Dikkenberg
et dl. (1989)
Van den
25 Gasterosteus Yo 2 | 12000 | 45 1941 | 82402 Dikkenberg | 24
et dl. (1989)
Van den
26 G:zﬁggihesus k/%"R 1 | 16000 | 45 19+1 | 82402 Dikkenberg | 24
et dl. (1989)
30% Calamari &
Oncorhynchu Sodium lauryl 70% 42615 | LCy y 15 ] amari
27 s borwene ainonate ciiz | 20| MO0 14 | 16% 12160m | | 7374 | >70% Marc7h§)tt|(19
Calamari &
Oncorhynchu LCso 15 .
28 i e 14 | 1660 1216em | B | 7374 | >70% Marc;gm(lg

13




CAS 2o
uglL PR o
)
Oncorhynchu LC Yoty
29 / 50 15 Marchetti(19
s mykiss MOR 4 1,680 12-16 cm 15.6 7.3-74 >70% 73) (
Oncorhynchu LC Calamari &
30 s mykiss M SOR 1 2,040 12-16 cm 1'_5 7374 >70% Marchetti(19 | 29
15.6
73)
Macrobrachi Linear alkyl benzene 42615 | LC 11,800 | Juvenil 8.2 7.1
31 um 23.6%Powder % 4 : uvenile | 1520cm | 33 ot = Lesthaphunt
rosenbergii sulfonate 292 MOR %52 ) ~-efem 0.14 0.46 et al.(1987)
Macrobrachi Lc 18100 3 i 3
2 um 50 4 , venile | =5 6 em 28 .2 7.1%x Leelhaphunt
rosenbergii MOR 1714 « - 0.14 0.46 et al.(1987)
Macrobrachi LC 18.200 3 il
23 un MSOR 4 , uvenile | =56 em 28 8.2+ 7.1+ Leelhaphunt
rosenbergii 952 (G 0.14 0.46 et al.(1987)
Macrobrachi LC 18.200 3 i 3
2 um 50 4 , wvenile | =5 0em 28 .24 7.1+ Leelhaphunt
rosenbergii MOR 952 « - 0.14 0.46 et al.(1987)
Macrobrachi LC 20,900 3 i
35 um L (;OR 4 \ uvenile | =56 em 2 8.2+ 7.1+ Leelhaphunt
rosenbergii 9.2 « 0.14 0.46 et al.(1987)
Macrobrachi LG 21.900 3 il 8
6 um 50 4 . uvenile 1.5-2.0em 28 2+ 7.1+ Leelhaphunt
rosenbergii MOR 549 ) o 0.14 0.46 et al.(1987)
Linear alkyl benzene | 40 % LAS, 3160
Carassius sulfonate  froma 59 % 42615 | LC oPem i
37 50 20 Tsai &
auratus detergent 292 | MOR 4| 610 (6em 225 | 1193 | 50584 McKee(1980)
powder) 1% 5.3g)
Carassius LC. 31-60cm i
38 % 3 | 7000 6cm 2 . 3 Tsai &
auratus MOR ! ( 5.39) -22.5 7193 5.05-8.4 McKee(1980) 87
; 3.1-6.0cm
Carassius LC i
39 % 2 | 7480 6om 20 ) : Tsai &
auratus MOR ' ( 63 | 25 7193 | 50584 McKee(1980) | 7
. 3.1-6.0cm
Carassius LC i
40 %0 1| 7600 6cm 20 . . Tsal &
auratus MOR : ( 6 | 25 7193 | 50584 McKee(1980) | 7
M Cyprir_\us Sodium lauryl () c12 25155 | LCg >3 8000 7.2cm Wakabayashi
carpio benzene sulfonate 300 | MOR ' ( 5.79) 022 | 617l et al.(1978)
Cyprinus LC 7.2 i
a2 \ 0 >3 | 8000 2 1 202 - Wakabayashi
carpio MOR ' ( 5.7g) 2 | 6771 et a.(1978)
Cyprinus LC 7.2 i
3 N 50 >3 8.000 .2cm . Wakabayashi
carpio MOR ' ( 5.7g) 022 | 6rrl et a.(1978)

14




DO
CAS H
Ho/L P (mglL)
)
40 7.2cm
Cyprinus LCso . Wakabayashi
44 carpio MOR 8,000 (579 | 2022 | 67-7.1 et 2l (1978)
Cyprinus Sodium linear alkyl 25155 | LG 4 7.3cm Wakabayashi
50 .
4 carpio benzene sulfonate 117 300 | MOR 18,000 ( 6.00) 2022 | 6771 et al.(1978)
Cyprinus LC = 7.3cm Wakabayashi
50 .
46 carpio MOR 18,000 (6o | X% | 6771 et dl.(1978)
: : ’ Kikuchi &
Oryzias Sodium linear alkyl . 80465 | LCg . } . ;
47 latipes benzene sufonates C13-10 35 MOR 1 10,000 23-26 mm | 21-22 | 6.7-7.1 5-85 Wakabayashi | 48
100%) (1984)
: Kikuchi &
48 Oryzias LCs0 2 | 10000 2326 mm | 2122 | 67-7.1 585 Wakabayashi
latipes MOR
(1984)
. Kikuchi &
49 oryzias c12 LCao 2 | 12000 2326mm | 2122 | 6771 585 Wakabayashi
latipes MOR
(1984)
. Kikuchi &
50 ?art): z ':f k,%"R 1 | 13,000 2326mm | 21-22 | 6.7-7.1 585 Wakabayashi | 49
P (1984)
424%LAS C8-14
2.1% C8:<1
,C9:16.5
51 Oryzias Linear alkyl benzene ,C10:23, | 42615 | LCs 4 10,000 45 2342 Canton &
latipes sulfonate o C11:20, 292 MOR -18,000 - Slooff(1982)
1.4% ci12:1s,
C13:16,
C14:6.5)
Pernol J 9+
Tilapia Linear alkyl benzene ol J( 42615 | LCs 7505+ | 209 | 71401 Chattopadhya
52 mossambica sulfonate LAS 292 MOR 4 1512 6.75mm 014 10 y & Konar
20%) " € (O (1985)
Oryzias Sodium lauryl practical 25155 | LCg 20 7.2 Tsuji et
3 latipes benzene sulfonate grade c12 300 | MOR 2 40,000 2cm () | @ ) M al.(1986)
Oryzias LCso 30 Tsuji et
54 latipes MOR 2 | 40000 oem |, | T | e al.(1986)
Oncorhynchu SANTOMERSE NO. 25155 | MATC 3,100 Holland et
55 s kisutch 3 75% 300 | MOR 8 | 5600 | 118 66em | 144 8 & al.(1960)
Oncorhynchu NOEC Holland et
56 < Kisutch MOR 3 3,100 118 6.6cm 14.4 8 8§ al.(1960)
Oncorhynchu LOEC Holland et
57 s kisutch MOR 3 5,600 118 6.6cm 14.4 8 8 al.(1960)
Oncorhynchu 13229 | MATC 5,600 Holland et
58 s Kisutch SANTOMERSE-D 100% a1 MOR 3 1,000 118 6.6cm 14.4 8 8.8 al.(1960)

15




DO
CAS H
Ho/L P (mglL)
)
Oncorhynchu NOEC Holland et
59 s Kisutch MOR 3 5,600 118 6.6cm 14.4 8 8.8 al.(1960)
Oncorhynchu LOEC Holland et
60 s kisutch MOR 3 10,000 118 6.6cm 14.4 8 8.8 al.(1960)
Oncorhynchu Linear alkyl benzene ) 42615 | NOEC 880 8.3cm 125 6.75 Mallettet
61 s mykiss sulfonate CL-12 | 59" | GRO 8 1 1900 ( 359 | 175 | -825 0% al.(1997)
62 Oncorhy_nchu LOEC 28 1,500 8.3cm 125 6.75 0% Mallettet
s mykiss GRO -2,200 (  35g) | -175 | -825 al.(1997)
36.54%(C10:
. 14.8%,C11:3 49dph Buhl &
63 o”;‘r’nrhﬁ’izgh” Iﬁgjgnglglfon o 8.9%6,C12:38. (gll(flj) 623;1 u%ic 4 | 380 | ( g'gi 121 ?7'6523 >57% Hamilton(200
Y 79%,C13:6.3% 49 -3cm : 0)
,C14:1.3%)
Buhl &
Oncorhynchu LCso 3.8+ 6.62 X
64 s mykiss MOR 3 5,000 49dph 0.3em 12+1 753 >57% Hami I(t)())n(ZOO 65
Buhl &
Oncorhynchu LCs 3.8+ 6.62 ;
65 s mykiss MOR 4 5,000 49dph 0.3cm 12+1 753 >57% Hami I(t)())n(ZOO DO
Buhl &
Oncorhynchu LCso 49dph 3.8+ 6.62 o )
66 s mykiss MOR 2 5,400 0.3em 12+1 753 >73% Hami I(t)())n(ZOO 65
Buhl &
Oncorhynchu LCso 49dph 3.8+ 6.62 .
67 s mykiss MOR 1 8,100 0.3em 12+1 | S5 >73% Hami I(t)())n(ZOO 65
. " 242 7.3+ 8.42+ .
Oryzias Sodium n-dodecyl () 25155 | LCs 2.66+ Toshima et
68 latipes benzene sulfonate c12 300 MOR 4 4,300 0.31cm +08 045 0.73 al.(1995) 8
95%
69 Cyprinus C117 25155 | LCy P 5600 7 220 7 71-75
carpio (C10-13) 300 MOR ’ +10 o 1981 30
Cyprinus LCso 6 22.0
70 carpio MOR 2 10,000 +10 6.6-7.1 5.5-9.2 1981
Cyprinus LCso 22.0
71 carpio MOR 15,000 2 +10 6.7-7.1 4.1-88 1981 DO
DO 47
Cyprinus () 25155 | LCs 32.0+ 20.5
e carpio CIL7 | "300 | MOR 4| 4400 18mm | -210 50 1984
Oncorhynchu LCso 33.0+ 8.5
3 s masou MOR 4 | 4400 Temm | 06 9.8 Lo

16




DO
CAS H
Ho/L P (mglL)
)
Oncorhynchu LCso 32.8+ 8.8
I s mykiss MOR 4 4,700 1.6mm -10.9 86 1984
23.36%
(
Plecoglossus 42615 | NOEC 19.0 7.29
» altivelis g‘gf,/so“' C1013 | 590 | MOR 8 Ss1 205 | 754 | 8187 (1985b)
.070
,0.3%)
Plecoglossus 19.0 7.29
6 altivelis LOEC | 28 | 1090 205 | 750 | 8187 (1985b)
7.15
Plecoglossus LCs R 4.6-6.4
77 altivelic MOR 4 1,090 596cm | 2242 7.38 ( ) (19850) DO
( )
Plecoglossus LC 715 4.6-6.4
50 B .6-6.
78 altivelic MOR 2 1,510 596cm | 2242 7.38 ( ) (19850) 77
( )
7.99
Plecoglossus LCso ) 8.6
& altivelis MOR 2| 150 ( 0x2 | 805 ) (1985b)
) ( )
7.99
Plecoglossus LCs ) 8.6
8 altivelis MOR 1| Lo10 ( 0+2 | B80S ) T (108sb) |
) ( )
Oryzias o 27176 | LCg 2.22cm 233 51 84
81 latipes 9%.1% CLL7 | "g70 | MOR 4 | 4500 01729 | -5 |87 75| g 2000
Chironomus Linear alkyl 25155 | LC 1,000 7884 Pittinger et al a7
50 y .8-8. .
82 riparius (dodecyl) benzene 30.40% Cl1.8 200 MOR 3 4700 22+1 ) (1988)
sulfonate
Chironomus NOEC 7.8-84 Pittinger et al.
83 riparius EMRG | 24 | 2400 | 72 2x2 | (1988) 2
; Lewis&
Linear alkyl Cl11.8 42615 | LCy >8.4
84 Dero sp. benzene sulfonate (C10-13) 200 MOR 2 1,700 6.0 mm 21-23 8.1-8.9 o) Supr(-:énse;nt(lg
. Lewis &
Daphnia LCso 1,800 >8.4
85 magna MOR 2 -5.600 24 21-23 | 8.1-89 o) Supre|8”|3&)1nt(19
LC >8.4 Lewis&
86 Dugesia sp. =0 2 1,800 3.4 mm 21-23 | 8.1-89 ) Suprenant(19
MOR >95%) 83)

17




DO
CAS H
Ho/L P (mglL)
)
Lewis&
87 Gammarus LCeo 2 3,300 43mm | 2123 | 8189 | &4 > | Suprenant(19
sp. MOR >95%) 83)
Paratﬁgytars - 64 Lewis &
88 parthenagene MOR 2 23,000 3.6 mm 21-23 | 8.1-89 o) =< Supr%r;e)\nt(lg
ticus
NOEC 12
89 Daphnia LAS C133 | 42615 | yivpe | 21 | 570 2141 | 74402 | 85495 | =< | Maki(1979)
magna (C10-14) 292 EP
NOEC 12
Daphnia C11.8 ;
90 magna (C10-19) II\E/I;)R/R 21 1,180 2141 | 74+0.2 | 85495 | =< | Maki(1979)
. . Shanmukhap
o1 Ambassis - Linear alkyl 42615 | LCxo P 500 2242 | 78402 < paet
commersonii benzene sulfonate 292 MOR 20.56mm
al.(1988)
16.4 % LAS
. Linear alkyl 358(average 42615 | LCs 2-3stage Van Emden
92 Aedes aegypti benzene sulphate molecula Cl0-15 292 MOR 1 2,000 larvae 2 *| ea .(1974) C10-15)
weight)
26.8% LAS
. Linear alkyl 345(average 42615 | LCs 2-3stage Van Emden
9% Aedes aegypti benzene sulphate molecula Cl0-13 292 MOR 1 6,000 larvae 2 *| ea .(1974)
weight)
14%
Gammarus . 14%
. Linear alkylate 42615 | ECs
94 pseudzlslmnae sulfonate 292 IMM 4 6,900 15+1 | 7.2-82 7.4-104 | > | Arthur(1970)
14%
Gammarus EC
95 pseudolimnae le 4 7,400 15+1 | 7.2-82 7.4-10.4 | > | Arthur(1970)
us
Daphnia Tetrapropylene Analytical 11067 | ECs g 92-100 Berglind &
9% magna benzyl sulfonate grade c12 815 IMM 2 4,000 6-24 205 | 7879 % > Dave(1984)
Daphnia ECs . ] 92-100 Berglind &
97 magna IMM 2 7,100 6-24 205 | 84-85 % > Dave(1984)
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DO
CAS H
Ho/L P (mglL)
)
Daphnia ECs g 92-100 Berglind &
98 magna IMM 1 8,500 6-24 205 7.8-7.9 % Dave(1984) 96
Daphnia ECs . ] 92-100 Berglind &
99 magna IMM 1 8,700 6-24 205 | 84-85 % Dave(1984) 97
Daphnia Linear alkyl 42615 | ECs 21.3 i )
100 magna benzene sulfonate C12 202 IMM 2 4,800 24 +09 74-78 7.62 Lewis (1983)
424%LAS C8-14
2.1% C8:<1
,C9:16.5
Daphnia Linear alkyl benzene ,C10:23, | 42615 | ECs Canton &
101 magna sulfonate C11:20, 292 REP 2 >10,000 1 191 Slooff(1982)
1.4% c12:18
C13:16,
C14:6.5)
Daphnia NOEC Canton &
102 magna MOR a 10,000 1 1o+l Slooff(1982)
Daphnia NOEC Canton &
108 magna REP 2 10,000 | 1 191 Slooff(1982)
Chlorella ECso 18,000 50,000 Canton &
104 wulgaris GRO 4| 32000 CELLgmL | 22%2 Slooff(1982)
Daphnia LCs 18,000 Canton &
105 magna MOR 2| 32000 | * 191 Slooff(1982)
Daphnia LCso Canton &
106 magna MOR a 18,000 1 1o+l Slooff(1982)
Anacystis ECso 32,000 100,000 Canton &
107 aeruginosa GRO 4| ‘56000 CELLgmL | 23%2 Slooff(1982)
. LCso 56,000 Canton &
108 Aedes aegypti MOR 2 -100,000 34 2342 Slooff(1982)
Linear alkyl benzene .
Lymnaea : acid slurry, 42615 | LCs 6.50 Lal et
109 vulgaris :ﬂ:s}gate (acid crude form 292 MOR 2 60 250 -8.68 6875 al.(1983)
Daphnia LCs 6.50 Lal et
110 magna MOR 2 13 2520 | Voes 6.8-7.5 al.(1983)
48 20%
Daphnia Tetrapropylene 11067 | LOEC 20+ 8.1+0.1 Van Leeuwen | LOEC
m magna benzene sulfonate 99 % PU c12 815 ( ) a 5600 0-24 05 et al.(1987)
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DO
CAS H
Ho/L P (mglL)
)
Daphnia EC. 20+ 8.1+0.1 Van Leeuwen
50 I B el U N
112 magna <15 8,300 0.5 et al.(1987)
Daphnia LOEC 20+ 8.1+0.1 Van Leeuwen 10mg/L
113 magna MOR 21 10,000 0-24 0.5 et a.(1987)
. 20+ 10mg/L
Daphnia LOEC 8.1+0.1 Van Leeuwen
114 magna 21 | >10,000 0-24 0.5 ot al.(1987)
. 20+
Daphnia LCso . 8.1+0.1 Van Leeuwen
115 magna MOR 21 11,000 0-24 0.5 et al (1987)
Daphnia Linear alkyl benzene technical 42615 | ECg 22 ¥ g Barera&
116 magna sulfonate grade cu 292 IMM 2 2,200 24-48 (21-24) 784 3998 Adams(1983) DO
Daphnia ECso 22 . . Barera &
117 magna vy 2 2300 | 24 (2120 | 784 3998 Adams(1983) DO
Daphnia ECs 22 Barera &
18 magna IMM 2 | 2600 |6 (124 | 784 | 3998 Adams(1983) po
Daphnia ECso 22 Barera &
119 magna IMM 2 3,100 96-120 (21-22) 7-84 3.9-9.8 Adams(1983) o
Daphnia ECs 22 Barera &
120 magna IMM 2 4,100 72-96 (@124) 7-8.4 3.9-9.8 Ad (1983) o
Daphnia ECso 22 Barera &
121 magna IMM 2 10,100 | 196-216 (21-22) 7-84 3.9-9.8 Adams(1983) o
122 Lemna minor Linear alkyl benzene 2739 ciig | 42615 ECs . 2700 2 o1z | 7276 85 Bishop &
! sulfonate =7 : 292 ) g Perry (1981)
GRO
Daphnia LCs 7.2-76 Bishop &
123 magna MOR 2 4,400 85 Perry (1981)
EPA660/3-75-009
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DO

CAS H
Ho/L P (mglL)
(
Daphnia Linear alkyl Reagent 42615 | ECg Janssen et
124 magna sulfonate grade C118 292 IMM 2 33,000 24 20 al.(1993) OECD
Daphnia Linear alkyl Reagent 42615 | ECs Janssen et
125 magna sulfonate grade C11.18 292 IMM 49,000 2 20 al.(1993) 126
Ceriodaphnia Linear alkyl benzene 42615 | MATC 7.8-8.2 Masters et
126 dubia sulfonate Cl18 | o | reP LA IO ) 8.5 al.(1991)
Ceriodaphnia MATC 7.8-8.2 Masters et
127 dubia REP 4 80 | 4 ( 8% al.(1991)
Ceriodaphnia MATC 7.8-8.2 Masters et
128 dubia REP 7 80 | ) 8.9 al.(1991)
Ceriodaphnia MATC 7.8-8.2 Masters et
129 dubia REP 4| 180 4, : 8.9 dl.(1991)
Ceriodaphnia MATC 7.8-8.2 Masters et
130 dubia MOR 4 1 1800 | o, : 8 al.(1991)
Ceriodaphnia MATC 7.8-82 Masters et
181 dubia MOR 4| 180 o, ) 8.9 dl.(1991)
Ceriodaphnia MATC 7.8-8.2 Masters et
132 dubia MOR 7| 180 | 2 ) 8.9 al.(1991)
Ceriodaphnia MATC 7.8-8.2 Masters et
133 dubia MOR 7| 1800 | 24 ) 8.9 al.(1991)
Limnodrilus Linear alkyl benzene 42615 LCeo Bressan et
14 hoffmeisteri sulfonate 292 MOR 4 2,000 10 8 8 al.(1989)
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DO

CAS H
Ho/L P (mglL)
(
’ LCso
Branchiura 4,000 Bressan et
135 - 4 : 10 8 8
sowerbyi MOR -5,000 al.(1989)
. . LCso
Limnodrilus 7,000 Bressan et
136 A 4 . 10 8 8
hoffmeisteri MOR -8,000 al.(1989)
) LCso
Branchiura 10,000 Bressan et
137 : 4 ’ 10 8 8
sowerbyi MOR -11,000 al.(1989)
Unio LCs Bressan et
138 elongatulus MOR 4 182,500 18+1 | 8.0%0.1 al.(1989)
Anodonta LCs Bressan et
139 cygnea MOR 4 200,000 18+1 | 8.0%0.1 al.(1989)
. Linear alkyl benzene
Brachionus 25155 | EC20 8.6 Versteeg et
140 calyciflorus SJIf_onaie, 92.3%, C12.3 300 REP 2 1,400 2542 8.5 al.(1997)
sodium salt
Brachionus ECso 8.6 Versteeg et
141 calyciflorus REP 2 2,000 252 85 al.(1997)
. Linear dodecyl 25155 | ECs Utsunomiya
142 Dunaliella sp benzene sulfonate >99.0% C12 200 GoL 3,300 20+1 et a.(1997)
ECso ]
Chlorella Utsunomiya
143 pyrenoidosa GRO(A 4 29,000 2442 ot a.(1997)
UG)
Phaeodactylu .
25155 | ECso Aidar et
144 oom 200 POP 4 1,900 201 al.(1997)
tricornutum
Brachionus Sodium dodecyl 25155 | NOEC Radix et
145 calyciflorus benzene sulfonate c12 300 REP 2 2500 2 2 w5 al.(1999)
' . ’ Warne &
146 Ceriodaphnia Sodium alkyl c12-13 | 42615 | ECw 2 | 320 | 24 2341 Schifko
cf. dubia benzene sulfonate 292 IMM
(1999)
. . Warne &
Ceriodaphnia Dodecy! benzene 68584 | ECs }
147 of. dubia sulfonic acid C10-13 205 IMM 2 5,650 24 23+1 Schifko
(1999)
. . ’ Warne &
Ceriodaphnia Sodium dodecyl . 68018 | ECs }
148 cf. dubia benzene sulfonate C10-13 812 IMM 2 5,960 2 21 %gglg)o
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DO

CAS H
uglL P (mg/L)
Ceriodaphnia Sodium dodecy! 25155 | EC. Warne &
149 cf. dubia benzene sulfonate c12 300 | IM 3 7.810 2 2B+l Schifko
(1999)
Daphnia Linear alkyl benzene 42615 | LG Maki &
150 pulex sulfonate Cc10 20 | MOR 20550 | 24 21+1 | 74402 | 8595 Bishop
(1979)
Daphnia LC Maki &
151 magna cu MOR 21150 | 24 2141 | 74202 | 8595 Bishop
(1979)
Daphnia LC Maki &
152 magna C12 M OsoR 5,880 24 21+1 | 7.4+0.2 | 8595 Bishop
(1979)
Daphnia LC Maki &
153 magna C13 M SOR 2,630 24 21+1 | 7.4+0.2 | 8595 Bishop
(1979)
Daphnia LC Maki &
154 magna c14 VOR 680 24 211 | 74202 | 8595 Bishop
(1979)
Daphnia LC Maki &
155 magna C12 M SOR 6,840 24 21+1 | 7.4+0.2 | 8595 Bishop
(1979)
C10 9.5%,
C11 29.2%,
) ) C12 37.7%, LC
Daphnia Linear alkyl benzene Cc11.8 | 25155 %0 i
156 C13 19.0%, : MOR 2,710 24-+12 + . Lewis &
magna sulfonate C14.4.9%, (C10-14) 300 o ’ - A+l | 7884 8087 Perry (1981)
11.8
C10 9.5%,
C11 29.2%,
. . C12 37.7%, LC
Daphnia Linear alkyl benzene C11.8 25155 %0 i
157 C13 19.0%, : MOR ¥ Lewis &
magna sulfonate C14 4.9%, (C10-14) 300 2970 2412 A+l | 7884 8087 Perry (1981)
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DO
CAS H
Ho/L P (mglL)
)
C10 9.5%,
C11 29.2%,
. . C12 37.7%, LCso .
Daphnia Linear alkyl benzene C13 19.0% Cl11.8 25155 . Lewis &
158 magna sulfonate ;: 0, (C10-14) 200 MOR 2 5,630 24+12 21+1 | 7.8-84 8.0-8.7 Perry (1981)
C14 4.9%, 35
11.8
Pseudokirchn . ;
- Sodium dodecyl 25155 | NOEC Radix et
159 eriella benzene sulfonate c12 300 | GRO 8 | 1000 2 al.(2000)
subcapitata
Brachionus NOEC Radix et
160 calyciflorus REP 2] 2500 1,5, = al.(2000)
Pseudokirchn ]
. ECso 5 Radix et
161 erlel_la CHL 36,200 23 al.(2000)
subcapitata
Pseudokirchn )
. ECso Radix et
162 erlel_la GRO 3 103,000 23 al.(2000)
subcapitata
C10, 5%,C11,
27%,C12,
Daphni Linear alkyl ben SC | ciis | 2s1ss | NOEC 1 Swisher et
aphnia inear alky zene 0 9. ! isher
163 13%,2 MOR/ 21 > 630 2324 | 758
magna sulfonate 23%, (C10-13) 300 REP al.(1976)
Cc ,
11.8
Daphnia LCso 1 Swisher et
164 magna MOR 1 6,900 23-24 | 758 al.(1976)
Daphnia e 42615 | LC 7.58 8.4-98(
50 8
165 magna C1013 | 55" | woRr 21 141 24 20+1 | o0e 80;% (19852)
. 8.4-9.6(
Daphnia LOEC 7.58
166 magna REP 21 1,430 24 20+1 ‘808 80;%: (19853)
23.36%
(
Neocardina 42615 | LG 84 8.4-8.6
167 : Na2S04, C10-13 %0 4 6,480 2042 -7.95 e
denticulata 0.8% 292 | MOR 18 ) ( ) (1987)
, 0.3%)
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DO
CAS H
Ho/L P (mglL)
)
. 7.84
Neocardina LCso R 8.4-8.6
168 denticulata MOR 2 12,900 18 202 9 ( ) (1987) 1e7
( )
. 7.40
Neocardina LCso . 7.1-7.8
169 denticulata MOR 4 27,900 202 752 ( ) (1987)
( )
. 7.40
Neocardina LCso . 7.1-7.8
170 denticulata MOR 2 39,300 202 7.52 ( ) (1987) 169
( )
Daphnia o 27176 | NOEC 20.0 75 88
171 magna 96.1% C11.7 870 REP 21 3,300 24 204 74 85 60 2000
Daphnia ECso 20.4 79 88
172 magna IMM 2 | 3400 | 4 205 | 76 80| g 2000
Pseudokirchn NOEC .
173 eriella 96.1% cuz | 2% GrRoR | 3 | 5000 ool U 2000
subcapitata ATE) ) ) )
Pseudokirchn ECs NOEC
I 232 72h
174 eriella GRO(R 3 >50,000
subcapitata ATE) -238 | 80100 2000
Penaeus Linear alkyl benzene 42615 | LCs 23.0mm, Bhat et al.
175 merguiensis sulfonate 292 MOR 2 2550 3009 2+2 | 78402 (1988)
>99%
f C10:15.9,C Cl14 4
Penaeus Linear alkyl benzene J 42615 | LCs Hwang et
176 11:38.0,C12: C10-1 1 60 28+1 | 81-83 58-7.3
monodon sulfonate 30.3C13.15, 3 292 MOR al.(1993)
9
4
Penaeus LCso ) . Hwang et
177 monodon MOR 2 70 28+1 | 8183 5.8-7.3 al.(1993)
(M2)
4
Penaeus LCso ) g Hwang et
178 monodon MOR 2 1,030 28+1 | 81-83 58-7.3 al.(1993)
179 Terapon Linear alkyl benzene 42615 | LCs 1 3980 3;;2 mm 27.8 7.91 24144 Huang &
jarbua sulfonate 292 MOR ! 0 6?—2 12 ’g -7.99 - Wang(1994)
Penaeus Linear alkyl benzene 25155 | LCg 245 7.89 . Supriyono et
180 japonicus | (Marsuperce | Sulfonate c12 300 | MOR 4| 420 250 | -8os | 4285 al.(1998)
us japonicas) PL33)
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DO
CAS H
Ho/L P (mglL)
)
Mugil 25155 | LCs 48.8+ 20.6
181 cephalus CiL7 300 MOR 4 1,300 3.5mm -22.0 65 1984
23.36%
(
30 8.14
Penaeus 42615 | NOEC 6.0-6.2
182 . . N&;SOy4, C10-13 291 30 2542 -8.16
japonicus 0.8% 292 2 } ( ) (1987)
, 0.3%)
Penaeus NOEC 42 8.01
183 japonicus MOR 193 ( 2542 -8.42 4.4-65 (1987)
)
Penaeus LCso 8.01
184 japonicus MOR 2 366 1 B2 | gy | 4465 (1987)
Penaeus LG 42 8.01
50 " -
185 japonicus MOR 570 ( 2542 -8.42 4.4-65 (1987)
)
Penaeus LCso 8.01
186 japonicus MOR 2| 2 B2 | ggp | 4465 (1987)
Penaeus LCs 8.01
187 japonicus MOR 4 31 B2 | gy | 4465 (1987)
Penaeus LCs 8.01
188 japonicus MOR 4 637 . B2 | gy | 4465 (1987)
Penaeus LCso 8.01
189 japonicus MOR i i B BE2 | gy | 4465 (1987)
Penaeus LCs 8.01
190 japonicus MOR 2| 160 . BE2 | ggp | 4465 (1987)
Penaeus LCso 8.01
191 japonicus MOR 4 1,320 y B2 | T, 4465 (1987)
Penaeus LCso 8.01
192 japonicus MOR 4 6,240 . Bx2 | Vo, 4465 (1987)
Mytilus
L NOEC Bressan et
193 gal Iog Irigvmu FILT 220 250 1.5cm 18 al.(1989)
Mytilus
. LCso Bressan et
194 gal Iog Irigvmu MOR 4 1,660 5cm 18 al.(1989)
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DO
CAS H
Ho/L P (mglL)
)
Oryzias Cl1.6 25155 | NOEC 238
195 latipes 100.3 (C10-13) 300 GRO 41 389 246 7.6-7.8 7.7-84 (2009)
NOEC
Oncorhynchu Cl11.7 25155 11.4
196 s mykiss 100.3 (C10-13) 300 ggR/G 57 150 129 7.7-8.0 8.5-10.5 (20109)
Oryzias C11.7 25155 | LCs 223 . .
197 latipes 1003 (1013 | 300 | MOR 4 7,100 32m | " g | 1681 | 6283 (20100)
Oncorhynchu C11.7 25155 | LCxo 14.1
198 s mykiss 100.3 (C10-13) 300 MOR 4 3,000 5.2cm 152 7.7-7.9 9.7-10.3 (20114)
’ C11.2 25155 | LCs 19.9 8.04
0, -
199 Pagrus major 95% 28 | 300 | MOR 2 550 7mm 207 | 810 | 84869 (2011)
19
Corbicula C11.5 25155 | LCs 24.6 7.51 000,
200 japonica 1003 -12.1 300 MOR 2 1,400 -26.3 -8.02 96-99% (2011c¢)
Plecoglossus
Y LCs 17.3 8.05
201 altivelis 2 140 85-99%
altivelis MOR . -18.5 -8.23 (2011c¢)
. C11.6 25155 | LCs 20.0
202 Pagrus major 99.9 120 200 | MOR 4 1,300 5.2-6cm 208 | 8082 6.5-7.3 20122
15
Skeletonema NOEC
203 marinoi-dohr 100.3 Cﬁ.g 22(1)85 GRO(R 3 480 2028 6 7.9-8.0 2012 b 20
nii complex ) ATE) ’
Skeletonema ECso 20,0 15
204 marinoi-dohr GRO(R 3 840 206 | 7980 2012b NOEC
nii complex ATE) ’
Skeletonema NOEC 204 20
205 marinoi-dohr GRO(R 3 230 —él 1 8.1-85 2012b 15
nii complex ATE) '
Skeletonema ECs 204 20 NOEC
206 marinoi-dohr GRO(R 3 700 —él 1 8.1-85 2012b
nii complex ATE) '
Skeletonema NOEC 205
207 marinoi-dohr GRO(R 3 210 —él 8 8.0-85 2012b
nii complex ATE) ’
Skeletonema ECso 205 NOEC
208 marinoi-dohr GRO(R 3 650 _2'1 8 8.0-85 2012b
nii complex ATE) ’
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DO
CAS holL PR o
()
Tigriapus C11.8 | 25155 | LC 211 | 764 8.45
japonicus 100:30% 119 | 300 | MOR 2 420 217 | 795 | -063 | | (20110
12
ECs, (Median Effective Concentration) : LCso (Median Letha Concentration) : LOEC Low Observed Effect Concentration) :
MATC Maximum Allowable. Toxic Concentration : NOEC (No Observed Effect Concentration) :
CHL Chlorophyll : DVP Developmenta changes : EMGC Emergence FLTR Filtrationrate : GCL:
GRO (Growth) : IMM (Immobilization) : MOR (Mortality) : POP Population changes : REP(Reproduction) :
AUG : RATE
(@} >
Na
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13 280 Fundulus heteroclitus LCso MOR 4 > Kelly and Giulio(2000)
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18 82.3 Pagrus major LCso MOR 4 o (2007)

19 92.6 Pagrus major LCso MOR 4 o (2007)

20 90 Bellerochea polymorpha ECso 2 < Walsh et a.(1988)

21 140 Skeletonema costatum ECso 3 >< Walsh et a.(1988)

ECso

22 13 Acartia tonsa 5 < Andersen et al.(2001)

23 420 Acartia tonsa LCso MOR 2 >< Andersen et al.(2001)

24 47.9 Americamysis bahia LCso MOR 4 >< Cripeet a.(1989)

25 534 Americamysis bahia LCso MOR 4 > Cripe et a.(1989)

26 55.1 Americamysis bahia LCso MOR 4 >< Cripeet a.(1989)

27 105.6 Americamysis bahia LCso MOR 4 > Cripeet a.(1989)

28 112.2 Americamysis bahia LCso MOR 4 > Cripe et a.(1989)

29 1131 Americamysis bahia LCso MOR 4 >< Cripeet a.(1989)

30 1,100 Crangon septemspinosa LCso MOR 4 > McLeese et al.(1981)
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Ho/L
31 334 Oryzias latipes NOEC GRO 40 o (2008)
32 363 Oryzias latipes LCso MOR 4 o (2008)
33 131.3 Oncorhynchus mykiss LCso MOR 4 o (2010a)
34 7.2 Oncorhynchus mykiss NOEC 57 o (2010b)
35 328.3 Tigriapus japonicus LCso MOR 2 < (2010c)
36 138 Daphnia magna NOEC REP 21 o (2011)
37 300 Tigriopus japonicus LCsy MOR 4 >< Leeet a.(2007)
38 1,000 Tigriopus japonicus LOEC MOR 2 > Seo et al.(2006)
39 130 Tigriopus japonicus NOEC MOR 4 >< Leeet a.(2007)
40 577.6 Danio rerio LCso MOR 5 > Cruz(2004)
41 45 Salmo salar NOEC MPH 26 < Bangsgaard et al.(2006)
42 10 Salmo salar NOEC GRO 24 > Bangsgaard et al.(2006)
43 10 Salmo salar NOEC MPH 24 > Bangsgaard et al.(2006)
44 14 Zoarces viviparus NOEC MOR 35 < Rasmussen et al.(2002)
45 65 Zoarces viviparus NOEC MPH 35 > Rasmussen et a.(2002)
46 14 Zoarces viviparus NOEC MPH 35 > Rasmussen et a.(2002)
47 56.1 56.5 | Pimephales promelas NOEC MPH 21 > Brian et al.(2007)
48 46 49 Pimephales promelas NOEC MPH 21 > Brian et al.(2007)
49 32 Danio rerio NOEC MOR 4 > Cruz(2004)
50 32 Danio rerio NOEC REP 131 > Cruz(2004)
51 6.2 Danio rerio NOECAVO 3 < Cruz(2004)
52 6.2 Danio rerio NOEC MOR 5 > Cruz(2004)
3 0.1 Potamopyrgus NOEC REP 42 > Jobling et al.(2004)
antipodarum
>4 100 ;’ﬁ:;"ggg{g?#s NOEC MOR 63 = Jobling et al.(2003)
% 100 Zﬁ:ﬁgé’g{;?nus NOEC MPH 63 < Jobling et al.(2003)
56 100 Zﬁ:ﬁ)‘”gﬁgi’ﬁs NOEC REP 42 > Jobling et al.(2003)
57 340 Tigriapus japonicus LCso MOR 2 o (2012)
ECs (Median Effective Concentration) : LCs, (Median Lethal Concentration) : LOEC Low Observed Effect Concentration) :

NOEC (No Observed Effect Concentration) :

AVO Avoidance GRO Growth

MOR Mortality

MPH(M orphology measurements and endpoints):
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Daphnia magna 14 LOEC21.8 g/l 0.1

Evaluation subject to possible changes in EQS during the course of adopting the OgewV
EQS
MPC( Maximum
permissible concentration) target value
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PNEC

AQUIRE Aquatic Toxicity - -
Information Retrival  (9) 1 (13)
(EU)IUCLID Internationa - CERI/NITE -
Union Chemical Information  (10) NEDO (14
ECETOC
ECETOC Aquatic Toxicity o (15) ><
EAT) (11
OECD SIDS* 5
(12) o SIAR  SIDSInitial Assessment Report (2000 )
* Screening Information Data Set (16)
EU
O
EU-RAR (17)
(EHC)(18) >
Canadian
Environmental Protection Act Priority o
Substances List Assessment Report  (19)
(@] x<
PNEC
Ho/L
1 0.4ug/L Daphnia 21 NOEC 10
PNEC magna
(13) g 4ug/L
dug/L Daphnia 21 NOEC
CERI/NITE( NEDO NOEC magna aug/L
) (14
EU 21 NOEC
EU-RAR (17) 1.5pg/L Daphnia 15pg/L 10
NOEC magna 4 24ug/L
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1068

15

0.02mg/L

15
15
15
CAS. 62-53-3
(ng/L
1 - 246 | Daphnia NOEC REP| 21 Gersich&Milazzo(1988)
magna
2 12,700 Pagrus major LCsy, MOR 4 (2007)
3 48,700 Pagrus major LCsy MOR 2 (2007)
) Tigriopus
4 6,840 japonicus LCsy MOR 2 (2012)

LCsy (Median Lethal Concentration) :

MOR (Mortality) :

REP (Reproduction) :

50

NOEC (No Observed Effect Concentration) :




Gersich&Milazzo(1988) 24

Fisher Scientific 99%
24.6ug/L
(20073) 3cm
17 11
2000
GC/IMS
12,700pg/L
(20074) 8mm
17 1
2000
GC/MS
48,700ug/L
(2012)
3.0
48 (LCs0)

5 2
21 NOEC
OECD
24
100% 5 2
% LCso
OECD
24
100% 5 2
48 LCso
12
99.9% 5
0%  100%
GCIMS
7,090pg/L
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24

21 NOEC 24.6ug/L
15
A A

24

20pg/L

24

10

15

LCs

2 vt 12,700 10 (1,270)

3 LCe0 48,700 10 (4,870)
MOR ' '
LCs

4 e 6,840 10 (684)
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24

24
10
(1,270) (1,270) 1,270 10 127
(4,870) (4,870) 4,870 10 487
(684) (684) 684 684
A
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Ho/L Ho/L

127 100

684

487 500

684

Ho/L

20

20

15

20

20

3cm
4 LCs 12,700pg/L
100 10

10

100
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(1) United States Environmental Protection Agency Office of Water Office of Science and Technology
(2009):National Recommended Water Quality Criteria

http://www.epa.gov/waterscience/criteria/wgctable/index.html
(2) Environment Agency: Chemical Standards

(http://evidence.environment-agency.gov.uk/Chemical Standards/home.aspx)

(3) Canadian Council of Ministers of the Environment(2011): Canadian Environmental Quality Guidelines
Summary Table http://st-ts.ccme.cal

(4) Federal Ministry for the Environment, Nature Conservation and Nuclear Safety(2010): Water Resources
Management in Germany Part 2— Water quality —

(http://www.umweltdaten.de/publikationen/fpdf-1/3771.pdf)

(5) Crommentuijn, T., D.F. Kalf, M.D. Polder, R. Posthumus, and E.J. van de Plassche. 1997.Maximum
Permissible Concentrations and Negligible Concentrations for Pesticides.Report No. 601501002. National
Ingtitute of Public Health and Environmental Protection,Bilthoven, The Netherlands.

(6) National Institute of Public Health and the Environment(1999):Environmental Risk Limits in Netherlands,
Setting Integrated Environmental Quality Standards for Substances in the Netherlands, Environmental quality
standards for soil, water & air.

(7 2006 2005

(8) Canadian Council of Ministers of the Environment(1999):Canadian Water Quality Guidelines for the
Protection of Aquatic Life ANILINE:pp.3.

(9 AQUIRE Aquatic Toxicity Information Retrival  http://cfpub.epa.gov/ecotox/
(10) European Chemicals Bureau (ECB) IUCLID International Union Chemical Information
http://ecb.jrc.ec.europa.eu/

(12) ECETOC ECETOC Aquatic Toxicity EAT)
(12 (1996) 8
(13) (2002): 1
(14) , (2007):
Ver. 1.0 No. 63 ( )
(15) : http://unit.ai st.go.j p/riss/crm/mai nmenu/1.html
(16) OECD(2000) SIDS Screening Information Data Set  INITIAL ASSESSMENT PROFILE
an (2004): European Union Risk Assessment Report VVolume: 50 Anilin:pp.219.
(18) International REPramme on Chemical Safety  Environmental Health Criteria
(29 Canadian Environmental Protection Act Priority

Substances List Assessment Report

(1) Gersich, F.M., and D.P. Milazzo(1988):Chronic Toxicity of Aniline and 2,4-Dichlorophenol to Daphnia
magna Straus.Bull.Environ.Contam.Toxicol. 40(1):1-7.(AQUIRE Ref.n0.662)

2 (2007): 18
3) (2012) 23
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2,4-

2,4-
2,4- 15 9
15
2,4-
CAS
Ho/L Ho/L
30 2600 10 10
2,4- 3 26 10 -
800 837 - -
120-83-2
20 170 10 -
15 9
2,4-
2,020u0/L 365ug/L
20pg/L
0.2ug/L
10pg/L lug/L
15ug/L 0.2ug/L
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*1
*2
*3

*4
*5

2,4-

Ho/L
Aquatic life
criteria(1) cMc'l/cec?
cMmclccc?
(2 UK Standard Inland L
surface waters
Surface Water Other surface 3
AA-EQS*3 waters 20
€©) Water Quality Freshwater 0.2(Dichlorophenols)™
Guidelines
for the Protection Mari
of Aquatic Life arne
(4) Water Framework Directive 10
Annual average EQS
(Watercourses and |akes)
Water Framework Directive 1

Annual average EQS
(Trangtional and coastal waters)

©®)

Maximum Permissible
Concentration(MPC)

15 Dichlorophenols

Target val ue’’

0.2 Dichlorophenols

()

CMC Criterion Maximum Concentration

CCC Criterion Continuous Concentration

AA-EQS

20ug/L
Onchrhynchus mykiss

20ug/L

Micropterus salmoides

M aximum permissible concentration)

PNEC

57

(EQS:Environmenta quality standards)

AA:annual average value

Water. R& D Technical Report

85 LOEC 0.18mg/L 10
0.4ug/L 2
MPC(
target value




2,4-

AQUIRE Aquatic Toxicity (29) <
Information Retrival  (10) 8
(EU)IUCLID Internationa <
Union Chemical Information (11) CERI/NITE(NEDO ) (15)
ECETOC
ECETOC Aquatic Toxicity (16) =<
EAT) (12
OECD SIDS*
(13) SIAR  SIDS Initial Assessment o (2006 )
Report
*Screening Information Data Set (17)
EU =
EU-RAR (18)
© Chlorophenols
(EHC) (19) other than
pentachlorophenol
Canadian Environmental Protection <
Act Priority Substances List
Assessment Report  (20)
(@} >
PNEC
Ho/L
OECD SIDS
1997 131
34
2,4-
2,4- 15

58




15

24
2,4- CAS120-83-2
2,4-
(Ho/lL
1 3,400 | Oryzias latipes LCsy MOR 4 (2004)
2 6,300 | Oryzias latipes LCsy MOR 4 Shigeoka  (1988)
3 1,890 | Pagrus major LCsy, MOR 4 (2003)
4 1,400 | Pagrus major LCsy MOR 2 (2003)
Tigriopus
5 - 7,090 japonicus LCsxx, MOR 2 (2012)
LCsy (Median Lethal Concentration) : MOR (Mortality) :
2004 1.6cm OECD OECD TG
203(1992) 24
99.8% 6 15
HPLC/UV 96 LCs 3,400ug/L
Shigeoka  (1988) 2.0cm OECD TG203(1981) 48
5
18 96 LCs 6,300pg/L
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2003 3cm
209
2001
1.8
L C50 1,890“9/'.
2003 9mm
209
2001
1.6
LCs 1,400pg/L
(2012)
GC/IMS
7,090u0/L
24
A A
24

60

OECD TG203(1992)

24
99%
GCIMS
OECD TG203(1992)
24
99%
GC/IMS
1 2
99.9% 5
48
2,4-

96

48

(LCs0)

20



24

10

lblgsé 4 . 3,400 10 (340)

'\';Igsl‘; 4 ; 6,300 10 (630)

lblgsé 4 . 1,890 10 (189)

,\';Igsl‘; 2 . 1,400 10 (140)

. 'blgslg 2 - 7,090 10 (709)
24

61

10

24




(340)

(340) 340 10 34
2 (630)
3 (189) (189) 189 10 19
4 (140) (140) 140 10 14
5 (709) (709) 709 709
% 30
s .
u .
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Ho/L
30
15
3
1.6cm
LC50 3,400[.19/'.
30 10
10
20 15
3cm
LCs 1,890pg/L
20 10
10
9mm
LCs 1,400pg/L
10 10

10
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(1) United States Environmental Protection Agency Office of Water Office of Science and Technology
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(2) Environment Agency: Chemical Standards

(http://evidence.environment-agency.gov.uk/Chemical Standards/home.aspx)
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(9) Canadian Council of Resource and EnvironmentMinisters (1996):Canadian Water Quality Guidelines 3.0
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(11) European Chemicals Bureau (ECB) IUCLID International Union Chemical Information

http://ecb.jrc.ec.europa.eu/
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(18) : European Union Risk Assessment Report.
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(1) Gersich, F.M., and D.P. Milazzo(1988):Chronic Toxicity of Aniline and 2,4-Dichlorophenol to Daphnia
magna Straus.Bull.Environ.Contam.Toxicol. 40(1):1-7.(AQUIRE Ref.no0.662)

(2) Shigeoka, T., T. Yamagata, T. Minoda, and F. Y amauchi (1988):Acute Toxicity and Hatching Inhibition of
Chlorophenols to Japanese Medaka, Oryzias latipes and Structure-Activity Relationships.J.Hyg.Chem.(Eisei
Kagaku) 34(4):343-349.(AQUIRE Ref.n0.753)

©) 2003 14
(4) 2004 15
(5) 2012 23
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LAS

Ho/L A A
30 10 (3 20 10 (2
(%) (%) (%) (%)
2007 0.2 700 | 253 | 12 4.7 177 | 81 458 | 253 | 21 8.3 177 | 94 53.1
2008 0.12 810 | 225 | 10 4.4 132 | 44 333 | 225 | 14 6.2 132 | 50 37.9
2009 005 | 19,000 | 211 | 8 3.8 116 | 42 362 | 211 | 13 6.2 116 | 52 44.8
2010 0.06 130 | 117 | 9 7.7 78 | 23 295 | 117 | 12 10.3 78 | 27 34.6
2011 01 70 85 | 2 2.4 70 | 5 71 85 | 3 35 70 | 7 10.0
2007-2011 | 0.05 | 19,000 | 891 | 41 4.6 573 | 195 | 340 | 891 | 63 71 573 | 230 | 40.1
B B
50 10 (5 40 10 (4
(%) (%) (%) (%)
2007 253 | 10 4.0 177 | 64 362 | 253 | 11 43 177 | 73 41.2
2008 225 | 7 31 132 | 39 295 | 225 | 8 3.6 132 | 42 31.8
2009 211 | 5 2.4 116 | 27 233 | 211 | 6 2.8 116 | 38 32.8
2010 117 | 6 5.1 78 | 21 269 | 117 | 8 6.8 78 | 22 28.2
2011 85 | 2 2.4 70 | 5 7.1 85 | 2 2.4 70 | 5 71
2007-2011 | 891 | 30 34 573 | 156 | 272 | 891 | 35 3.9 573 | 180 | 314




LAS

Ho/L A A
10 10 (1) 10  (0.6)
(%) (%) (%) (%)
2007 - - 8 0 0.0 8 0 0.0 8 0 0.0 8 0 0.0
2008 - - 5 0 0.0 5 0 0.0 5 0 0.0 5 0 0.0
2009 0.19 1.9 5 0 0.0 5 1 20.0 5 0 0.0 5 1 20.0
2010 - - 2 0 0.0 2 0 0.0 2 0 0.0 2 0 0.0
2011 - - 2 0 0.0 2 0 0.0 2 0 0.0 2 0 0.0
2007-2011 | 0.19 1.9 22 0 0.0 22 1 45 22 0 0.0 22 1 45
1
2 10%
2008-2012

(2008-2012);




4et-

Ho/L A A
10 (0.2 0.7 10  (0.07)
(%) (%) (%) (%)
2007 0.003 064 | 513 | 0 0.0 512 | 12 2.3 513 | 0 0.0 512 | 17 33
2008 0.0097 | 096 | 416 | © 0.0 415 | 5 1.2 416 | 1 0.2 415 | 9 2.2
2009 0.003 024 | 339 | O 0.0 338 | 19 5.6 339 | 0 0.0 338 | 19 5.6
2010 0004 | 017 | 324 | O 0.0 324 | 2 0.6 324 | 0 0.0 324 | 4 1.2
2011 00094 | 031 | 340 | O 0.0 340 | 3 0.9 340 | © 0.0 340 | 3 0.9
2007-2011 | 0.003 096 |1932| 0 00 |1929| 41 21 (1932 1 01 |1929| 52 2.7
B B
10  (0.4) 3 10 (03
(%) (%) (%) (%)
2007 513 | 0 0.0 512 | 2 0.4 513 | 0 0.0 512 | 3 0.6
2008 416 | © 0.0 415 | 1 0.2 416 | © 0.0 415 | 1 0.2
2009 339 | 0 0.0 338 | 0 0.0 339 | 0 0.0 338 | 0 0.0
2010 324 | 0 0.0 324 | 0 0.0 324 | 0 0.0 324 | 0 0.0
2011 340 | 0 0.0 340 | ©O 0.0 340 | 0 0.0 340 | 1 0.3
2007-2011 | 1,932 | 0 00 |1929| 3 02 |1932| 0 00 |1929| 5 0.3




4et-

Hg/L A A
0.9 10 (0.09) 0.4 10 (0.04)
(%) (%) (%) (%)
2007 0.1 0.1 50 | 0 0.0 50 | 1 2.0 50 | 0 0.0 50 | 1 2.0
2008 0.05 005 | 57| 0 0.0 57 | 0 0.0 57 | 0 0.0 57 | 1 18
2009 0.01 001 | 33| 0 0.0 33| 0 0.0 33| 0 0.0 33| 0 0.0
2010 0006 | 007 | 71 | © 0.0 71| 0 0.0 71| 0 0.0 71| 1 1.4
2011 0.01 001 | 42 | 0 0.0 2 | o 0.0 2| o 0.0 2| o 0.0
2007-2011 | 0.006 01 | 253 0 00 | 253 1 04 | 253 | 0 00 | 253 | 3 1.2
1
2 10%
2008-2012
(2008,2012);
2008-2010
2011-2012




A A
B B
Mo/l Mo/l 20 10 2
(%) (%)
2002 30 0.02 0.53 0.02 0.02 0 0.0 0 0.0
2005 104 0.02 180 0.02 0.06 1 1.0 1 1.0
2006 54 0.02 14 0.02 0.02 0 0.0 0 0.0
2007 40 0.1 2.8 0.02 0.02 0 0.0 1 25
2008 52 0.02 0.23 0.02 0.02 0 0.0 0 0.0
2002,
20052008 280 0.02 180 0.02 0.06 1 04 2 0.7
A A
pg/L pg/L 100 10 (10)
(%) (%)
2002 10 0.02 0.02 0.02 0.02 0 0.0 0 0.0
2005 39 0.02 0.08 0.02 0.06 0 0.0 0 0.0
2006 17 0.03 0.16 0.02 0.02 0 0.0 0 0.0
2007 0.32 0.39 0.02 0.02 0 0.0 0 0.0
2008 0.02 0.11 0.02 0.02 0 0.0 0 0.0
2002, 2005-2008 76 0.02 0.39 0.02 0.06 0 0.0 0 0.0
10%
(2004,2007 2009) : 1417 20

(2007) :

17




g/l A A

30 10 (@3 10 (0.3

(%) (%) (%) (%)

2002 0.01 088 | 201 | O 00 | 201 | O 00 | 201 | © 00 | 198 | 1 05
2003 0.01 025 | 244 | O 00 | 244 | 0 00 | 244 | 0 00 | 241 | 0 0.0
2004 0.01 003 | 295 | 0 00 | 295 | 0 00 | 295 | 0 00 | 291 | O 0.0
2005 0.01 062 | 278 | 0 00 | 278 | 0 00 | 278 | 0 00 | 274 | 1 0.4
2006 0.01 002 | 195 | 0 00 | 195 | 0 00 | 195 | 0 00 | 182 | 0 0.0
2007 0002 | 025 | 174 | © 00 | 174 | © 00 | 174 | © 00 | 166 | O 0.0
2008 0001 | 028 | 193 | © 00 | 193 | 0 00 | 193 | 0 00 | 179 | 0 0.0
2009 - - 123 0 00 | 123 | 0 00 | 123 | 0 00 | 102 | 0 0.0
2010 0.01 00L | 40 | O 0.0 0 | 0 0.0 0 | 0 0.0 39 | 0 0.0
2011 - - 2 | 0 0.0 2 | 0 0.0 2 | 0 0.0 2 | 0 0.0
2002-2011| 0001 | 088 |1785| O 00 |1785] O 00 |1,785] O 00 |1714] 2 0.1

B B

30 10 @ 20 10 (2

(%) (%) (%) (%)

2002 | 201 | O 00 | 201 | © 00 | 201 | © 00 | 201 | © 0.0

2003 | 244 | O 00 | 244 | 0 00 | 244 | © 00 | 244 | © 0.0

2004 | 295 | O 00 | 295 | 0 00 | 295 | O 00 | 295 | 0 0.0

2005 | 278 | O 00 | 278 | 0 00 | 278 | 0 00 | 278 | 0 0.0

2006 195 | 0 00 | 195 | 0 00 | 195 | 0 00 | 195 | 0 0.0

2007 174 | 0 00 | 174 | 0 00 | 174 | 0 00 | 174 | 0 0.0

2008 193 | 0 00 | 193 | 0 00 | 193 | 0 00 | 193 | 0 0.0

2009 123 | 0 00 | 123 | 0 00 | 123 | 0 00 | 123 | 0 0.0

2010 20 | 0 0.0 0 | 0 0.0 0 | o 0.0 20 | 0 0.0

2011 2 | 0 0.0 2 | 0 0.0 2 | 0 0.0 2 | 0 0.0

2002-2011 | 1,785 0O 00 |1,785] O 00 |1,785] O 00 |1785] O 0.0




Ho/L A A
20 10 (2 10 10 (1)
(%) (%) (%) (%)
2002 - 33 [ 0 0.0 33 | 0 0.0 33 | 0 0.0 33 [ 0 0.0
2003 - 37 | 0 0.0 37 | 0 0.0 37 | 0 0.0 37 | 0 0.0
2004 - 30 | 0 0.0 30 | 0 0.0 30 | 0 0.0 30 | 0 0.0
2005 - 27 | 0 0.0 27 | 0 0.0 27 | 0 0.0 27 | 0 0.0
2006 - 8 0 0.0 8 0 0.0 8 0 0.0 8 0 0.0
2007 - 13| 0 0.0 3] 0 0.0 3] 0 0.0 13| 0 0.0
2008 - 13| 0 0.0 3] 0 0.0 3] 0 0.0 13| 0 0.0
2009 - 7 0 0.0 7 0 0.0 7 0 0.0 7 0 0.0
2010 - 6 0 0.0 6 0 0.0 6 0 0.0 6 0 0.0
2011 - 7 0 0.0 7 0 0.0 7 0 0.0 7 0 0.0
2002-2011 - 33 ] 0 0.0 33 | 0 0.0 33 | 0 0.0 33 | 0 0.0
1
2 10%
2008-2012 ;
(2002); 13 ( )
(2003  2005); 14 16 (
(2007  2009); 17 20




A A
Lol Lol 07 10 0.07 0.006 10 0.0006
(%) (%) (%) (%)

2005 863 | 0.0001 | 0007 | 00001 | 0.006 0 0.0 0 0.0 1 0.1 6 0.7
2006 924 | 00001 | 0058 | 00001 | 0.006 0 0.0 0 0.0 1 0.1 3 03
2007 1073 | 0.0001 | 0012 | 00001 | 0.006 0 0.0 0 0.0 5 05 8 0.7
2008 1053 | 0.0001 | 0012 | 00001 | 0.006 0 0.0 0 0.0 2 0.2 8 08
2009 1012 | 0.0001 | 0017 | 00001 | 0.006 0 0.0 0 0.0 2 0.2 5 05
2010 1112 | 00001 | 0019 | 0.0001 | 0.006 0 0.0 0 0.0 3 0.3 13 1.2
2005-2010 | 6,037 | 0.0001 | 0058 | 0.0001 | 0.006 0 0.0 0 0.0 14 0.2 43 0.7

B B

3 10 (0.3 3 10 (0.3
(%) (%) (%) (%)

2005 0 0.0 0 0.0 0 0.0 0 0.0

2006 0 0.0 0 0.0 0 0.0 0 0.0

2007 0 0.0 0 0.0 0 0.0 0 0.0

2008 0 0.0 0 0.0 0 0.0 0 0.0

2009 0 0.0 0 0.0 0 0.0 0 0.0

2010 0 0.0 0 0.0 0 0.0 0 0.0

2005-2010| O 0.0 0 0.0 0 0.0 0 0.0




A A
Hg/L g/l 0.8 10  (0.08) 0.8 10  (0.08)
(%) (%) (%) (%)
2005 146 - - 0.0006 | 0.008 0 0.0 0 0.0 0 0.0 0 0.0
2006 128 - - 0.0006 | 0.006 0 0.0 0 0.0 0 0.0 0 0.0
2007 178 | 0.0019 | 0.002 | 0.0006 | 0.008 0 0.0 0 0.0 0 0.0 0 0.0
2008 176 - - 0.0006 0.08 0 0.0 0 0.0 0 0.0 0 0.0
2009 156 - - 0.0006 0.08 0 0.0 0 0.0 0 0.0 0 0.0
2010 183 | 0.0006 | 0.015 | 0.0006 0.08 0 0.0 0 0.0 0 0.0 0 0.0
2005-2010 | 967 | 0.0006 | 0.015 | 0.0006 0.08 0 0.0 0 0.0 0 0.0 0 0.0
10%

2005-2010




A A

g/l g/l 0.05 10  (0.005) 0.01 10  (0.001)

(%) (%) (%) (%)

2005 529 | 0.001 0.14 0.001 0.01 1 0.2 2 0.4 1 0.2 4 0.8
2006 413 | 0001 | 0017 | 0.001 0.01 0 0.0 2 05 2 05 5 12
2007 509 | 0001 | 0011 | 0.0005 0.01 0 0.0 5 1.0 1 0.2 12 24
2008 595 | 0.001 | 00015 | 0.0005 0.01 0 0.0 0 0.0 0 0.0 1 0.2
2009 598 | 0001 | 0006 | 0.0005 0.01 0 0.0 1 0.2 0 0.0 5 0.8
2010 712 | 0001 | 0.003 0.001 0.01 0 0.0 0 0.0 0 0.0 6 08
2005-2010 | 3,356 | 0.001 0.14 0.0001 0.01 1 0.0 10 0.3 4 0.1 33 1.0

B B

0.08 10  (0.008) 0.01 10  (0.001)

(%) (%) (%) (%)

2005 1 0.2 1 0.2 1 0.2 4 0.8

2006 0 0.0 2 05 2 05 5 12

2007 0 0.0 2 0.4 1 0.2 12 2.4

2008 0 0.0 0 0.0 0 0.0 1 0.2

2009 0 0.0 0 0.0 0 0.0 5 0.8

2010 0 0.0 0 0.0 0 0.0 6 0.8

20052010 | 1 0.0 5 0.1 4 0.1 33 1.0

10




g/l g/l 2 10 (0.2 10 (0.2
(%) (%) (%) (%)

2005 114 - - 0.001 0.02 0 0.0 0 0.0 0 0.0 0 0.0
2006 68 - - 0.001 0.01 0 0.0 0 0.0 0 0.0 0 0.0
2007 88 - - 0.001 0.02 0 0.0 0 0.0 0 0.0 0 0.0
2008 111 | 0.0006 | 0.007 | 0.001 0.02 0 0.0 0 0.0 0 0.0 0 0.0
2009 116 - - 0.001 0.02 0 0.0 0 0.0 0 0.0 0 0.0
2010 132 - - 0.001 0.02 0 0.0 0 0.0 0 0.0 0 0.0

2005-2010 | 629 | 0.0006 | 0.007 | 0.001 0.02 0 0.0 0 0.0 0 0.0 0 0.0

10%
2005-2010

11




A A
g/l g/l 10  (0.1) 10  (0.)
(%) (%) (%) (%)
2005 550 0.01 0.15 0.002 0.1 0 0.0 1 0.2 0 0.0 1 0.2
2006 456 | 0004 | 0054 | 00003 0.1 0 0.0 0 0.0 0 0.0 0 0.0
2007 529 | 0.005 0.07 0.003 1.0 0 0.0 0 0.0 0 0.0 0 0.0
2008 641 | 0.003 0.1 0.003 0.1 0 0.0 0 0.0 0 0.0 0 0.0
2009 650 | 0.004 0.1 0.002 0.1 0 0.0 0 0.0 0 0.0 0 0.0
2010 774 | 0.003 0.08 0.003 0.1 0 0.0 0 0.0 0 0.0 0 0.0
2005-2010 | 3,600 | 0.003 0.15 0.0003 1.0 0 0.0 1 0.0 0 0.0 1 0.0
B B
10 (0.4) 10 (0.)
(%) (%) (%) (%)
2005 0 0.0 1 0.2 0 0.0 1 0.2
2006 0 0.0 0 0.0 0 0.0 0 0.0
2007 0 0.0 0 0.0 0 0.0 0 0.0
2008 0 0.0 0 0.0 0 0.0 0 0.0
2009 0 0.0 0 0.0 0 0.0 0 0.0
2010 0 0.0 0 0.0 0 0.0 0 0.0
20052010 | O 0.0 1 0.0 0 0.0 1 0.0

12




A A
pg/L pg/L 0.3 10 (0.03) 0.3 10 (0.03)
(%) (%) (%) (%)
2005 113 - - 0.003 0.03 0 0.0 0 0.0 0 0.0 0 0.0
2006 67 - - 0.001 0.03 0 0.0 0 0.0 0 0.0 0 0.0
2007 89 - - 0.003 0.03 0 0.0 0 0.0 0 0.0 0 0.0
2008 105 - - 0.003 0.03 0 0.0 0 0.0 0 0.0 0 0.0
2009 100 - - 0.003 0.03 0 0.0 0 0.0 0 0.0 0 0.0
2010 110 0.006 | 0.007 0.003 0.03 0 0.0 0 0.0 0 0.0 0 0.0
2005-2010 | 584 0.006 | 0.007 0.001 0.03 0 0.0 0 0.0 0 0.0 0 0.0
10%
2005-2010

13




€Y)

&)

®

4

®
(©)

Q)

(8) LAS

(9) LAS
LAS
65:35
(10) LAS
LAS

1D

(12)

65:35

0557
8891
8039
8264
0.1v/v
1.57g 500ml
(65:35)
65 35
1000pag ml
C11-LAS
C14-LAS 100mg
10pag ml
1000pag  ml Iml
0.1pag ml
10pag ml 1ml
1000mg L
mg L

1000mg L 0.1ml

50mmol/L
0.5ml

C10-LAS

C13-LAS

100ml

100ml

C8-LAS

100ml

LAS

100ml

100mg

C12-LAS

65:35

100ml



(13)
LAS 0.1mg L

65:35 ml

100ml

€Y

10mm 30 50mm

@)
10 20ml
€))
501
C))
(@
2.0 6.0mm
()

©

65 35
(d)
0.2ml
)
40

Q)

50 500l

ml

50 250mm

0.1v/v

LAS ( 10mg/L) 10 100pL
50l
C10 Cl14-LAS
1000pag/mL
ml
65:35
(
LC MS MS
jam
50mmol/L



€Y)

&)

®

10ml 10ml
() 500ml
20ml
(b) ml
(©) ml
(d)
(e) 501 65:35
500ml (€))
@
C10-LAS 297 183
C11-LAS 311 183
C12-LAS 325 183
C13-LAS 339 183
C14-LAS 353 183
C8-LAS 269 183
) (1 LC/MS/MS
©
() il LC/MS/MS
(e)

ml



) () (©

LAS

Jam
ml

ml

LAS

©)

pg/l

Mg/l

0.3ml

0.1pg L

< > 1000

©)

(nh)



(C8-LAS)

269-183 >

C10-

10 11 12 13 14 15 16 17 18 14
(min)

LAS

297 183 >
7 a3

C11-

011
(min)

12 13 14 15 16 17 18 1%

LAS

311183 >
452

YNRERNANEER RN

a9 10 11

12 13 14 15 16 17 18 1%
(min)



C12-LAS

325183 >

5.9

03

B I, P e U0 A P ST 1 S A PR ISR PP RS

C13-LAS

011

(min)

12 13 14 15 16 17 18 1%

w101

339-.183>

9478

L bt = g e rer

C14-LAS

E 7 g8 4

011

(min)

12 13 14 15 16 17 18 1%

101
2.5
5
1.51
14

0.51

I:I_

353183 >

11494

13 565

7 8 d

011

(min)

12 13 14 15 16 17 18 1%



4-t-

4-t-
3¢ 4-t-
4-n- -d,
JIS K 0557 Al A4
JIS K 8040
JIS K 8825
JIS K 8117
4-t-
4-t-
Aqusis PLS-3 Excelpak SPE-ENV/124 InertSep RP-1 Oasis™HLB
Sep-Pak PS-2
10ml 10ml
200 2
2 cm 20 cm



13C

0.3 ¢

4-t- 10 pag/mL 1 mL
100 mL 0.1 pag/mL
500 mL 1 mol/L pH 3.5
0.1 pg/mL 0.5mL
5 10 mL/min
1 mol/L
10mL 30
4 mL
40
ImL
10 11
0.5 1mL
3 7 50 mL 1 mL/min
3 7

2 3nm

3 2 100 mL 1 mL/min

40

13

12

5 m



-d, 10mg 100mL
1000pug/mL mL
100mL ImL 100mL
0.1pag/mL 0.5mL
40 0.5 mL
14 15
4-t- 10mg 100mL 4-t-
100pag/mL 4-t- mL
100 mL 4-t- lpg/mL 4-t-
1 pg/mL 5,10,25,50,100,250,500 paL
0.1 pag/mL 0.5 mL 0.1 pag/mL
0.5 mL 40
0.5 mL
1uL GC/MS
GC/MS
30m 0.25mm 0.25pm
50 (Imin) 8 /min 300
He 1mL/min
250
1pL
280
230
mn/z mn/z
4- t- 135 107
B3C 4-t- 141 113
4-n- -d, 111 224




4-t-
Ci Cs Ci
Al
luL
20
4-t-
4-t-
a b
Hg/L
1000
X=(a—-b)xnx——
Vv
X 4-t-
a 4-t-
4-t-
b
3¢ 4-t-
n e 4-t-
v mL
1000 1L mL/L
1 pam

10

As

Cs

13C

As Al

4-t-

Ho/L
13C

500mL

10 mL

13C
4-t-
4-t-

1SC
13C

g

4-t-

I+

4-t-
4-t-
4-t-



5 mL

10

11

12

13

75

14
15

16 4-t-

15 4-t-

11

20

20

13C

50 120

40

13C



pH

GL

-2,3,4,5,6-d5 99.6 atom % D

-as
K 0557 Al A4

PCB
PCB

PCB

PCB
PCB
3

-

InertSep® PLS-2 Waters

12

98%
2

1

Sep-Pak® PS-2



500 1,000 mL

2 3
4
100 mL 5
-0 200 pg/mL 10 pL
pH11 12 6
7 5 10 mL/min 8
(10 mL) 10 mL
9 4 mL 10
1mL 11
12 13 10 mL
39 14
100 mg
100 mL 1,000 pg/mL
50 mg 50 mL
1,000 pg/mL
5
15

13



-as

1 pL
GC/MS
GC/MS
GC
0.25 mm 30m 0.25 pm
) 16
1 mL/min
60 (1min)—5 /min—145 (Omin)—10 /min—240 (0 min)
250
1 min
1 pL
MS
230
El
SIM
1 17
(mi2) (mi2)
93 65 (66)
-as 98 71
-as 136 108
18 19
GC/MS
-0s
GC/MS -as

14



10

11

12

13

20

+20

-as
(ng/L) (ng)

SS

30
10 mL
6
0.3 mL

15

-a5

(ng) 21

SS

(mL)

10 mL

2 3cm

1mL
0.7 mL



14
15

16

17

18
19

20
21

Siff

InertCap® Pure WAX
m/z65 66
-0k

R2 0.990 0.995

16

-a5



pH

100 mL NaOH
(pH11 12) 10 mL
-ds
10 mL Na&SOs 3 g
4 mL 1mL

L GC/MS-SIM

17



-d,

93

QA 110880 Arili i 100 SOAM
TxAhLT 1187-1370.1108 BF = 03(822181 TIC = 191667 AT = 17:01
0.0E-00 I

i o i) S0

AR 1| OAROLAR e A e SCHAIN
Teapbikd 1101 1209 D0 = SUL210%28] 10 = sUZaws 141 = 1559
10805 |

18

98




2,4-

1 mol/L
N,O-

13C

pH

99%

13Cs 2,4-
-dho
K 0557 Al A4
PCB
PCB
PCB
PCB
1 11
4
2,4-
2,4-
-dwo
Waters

19

99%
98% 2

(BSTFA)

Oasis® HLB



500 1,000 mL

100 mL
2,4- 5,000 ng/mL
1 mol/L pH3 4
5 5 10 mL/min

5mL
9mL 6
7 8 BSTFA 0.5 mL
1
100 mL 1,000 pg/mL

20

0.01 0.02 g

13Cs
50 pL

4.5 mL

100 mg



BSTFA 1

-0ho
1 uL
GC/MS
GC/MS
GC
5% - - 0.25 mm 30 m 0.25
pm 9

40 (Imin)-»10 /min-120 (Omin)-5 /min-150 (0Omin)-20 /min

-280 (5 min)

250

1 mL/min
1 min
1uL
MS
230
El
SIM
1
(ml2) (ml2)
2,4- -TMS 219 234
2,4- -13Cs-TMS 227 242
-dho 164
10 11
GC/MS 2,4-
GC/MS 2 4-

21



+5 12

2,4-

2,4-

2,4- (ng/L)

(ng) (ng) 13

5 10 mL

6 5mL

-TMS
DB-5MS
10 0
11 R2  0.990 0.995

12
13

22

2,4-

(mL)

10 mL
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pH ]

100 mL 1 mol/L HCI 5mL
(pH3 3.5
2,4-DCP-13Cq

NaxSO4
omL 45mL

L GC/MS-SIM

BSTFA 0.5 mL

-dio

24



8000000

7000000

6000000

5000000

4000000

3000000

2000000

1000000

-TMS

TIC: 110912-02.D¥data.ms

11.189
3,5-DCP
2,6-DCP

24DCP 3,4-DCP

e 2.3-DCP 12215

11.995
2,5-DCP
11.145

11 0011 1011 2011 3011 4011 5011 6011 7011 8011 9012 0012 1012 2012 30

DB-5MS (Agilent 30m > 0.25mm 0.25 pum)
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OECD

OECD



96

ECs

NOEC

14

72 96

72 96

LCso



OECD TG210 Fish, Early-life Stage toxicity Test

ISO 12890 Water quality - Determination of
toxicity to embryos and larvae of freshwater fish —
Semi-static method

OECD TG201 Freshwater Algaand
Cyanaobacteria, Growth Inhibition Test

1ISO 8692  Water quality - Freshwater algal
growth inhibition test with unicellular green algae

OECD TG211 Daphnia magna Reproduction Test

ISO 10706 Water quality - Determination of long
term toxicity of substances to Daphnia magnaStraus
(Cladocera, Crustacea)

1SO10253: Water quality. Marine algal growth
inhibition test with Skeletonema costatum and
Phaeodactylum tric rnutum




OECD TG212 Fish, Short-term Toxicity Test on
Embryo and Sac-Fry Stages

OECD TG203 Fish, Acute Toxicity Test

OECD TG215 Fish, Juvenile Growth Test

ISO 10229 Water quality - Determination of the
prolonged toxicity of substances to freshwater fish -
Method for evaluating the effects of substances on
the growth rate of rainbow trout[Oncorhychus
mykiss Walbaum (Teleostei, Salmonidae)

OECD TG202 Daphnia sp., Acute Immobilisation
Test

ISO 6341  Water quality - Determination of the
inhibition of the mobility of Daphnia magna Straus
(Cladocera, Crustacea) - Acute toxicity test

ISO 14669 Water quality - Determination of
acute lethal toxicity to marine copepods (Copepoda,
Crustacea)




(USEPA) AQUIRE AQUadtic toxicity Information

REtrieval)
(EU) IUCLID Internationa Union Chemical Information Database
ECETOC ECETOC Aquatic Toxicity EAT)
()
NEDO
()
OECD HPVC SIDS  Screening Information Data Set

EU-RAR  European Union Risk Assessment Report
WHO EHC  Environmental Health Criteria
Canadian Environmental Protection Act  Priority
Substances List Assessment Report

(JST) (JDream JSTPus,
JST7580, IMEDPIus, MEDLINE)
NII (CiNii)

Science Direct, BlackWell Synergy, SpringerLink



80%

pH
Document code!
IDocument Code
51
86 Complete

20

Moderate

16 15
Incomplete 51 85

AQUIRE

Incomplete

Moderate



Bl

B2

OECD



Bl

Bl



OECD OECD
24 5
1.5 8.0cm 4
1.0 4.6cm
25 10cm
17 27 15 25
18 28
10 20 18 27
pH
DO 60% mg/L
72 96
48 96 48 96
DO
/ mL

mL




Early life

I+

pH

DO

60%

60%

48

96 48 96

72 96

DO
DO

DO
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© N o gk~ owbdpR

10.

11.

12.

13.

14.

15.

16.

17.

18.

Organisation for Economic Co-operation and Development OECD
OECD TG201 Freshwater Alga and Cyanobacteria, Growth Inhibition Test
OECD TG202 Daphnia sp., Acute Immobilisation Test
OECD TG203 Fish, Acute Toxicity Test
OECD TG210 Fish, Early-life Stage toxicity Test
OECD TG211 Daphnia magna Reproduction Test
OECD TG212 Fish, Short-term Toxicity Test on Embryo and Sac-fry Stages
OECD TG215 Fish, Juvenile Growth Test
OECD TG221 Lemna sp. Growth Inhibition Test

International Organization for Standardization 1SO
ISO 6341 Water quality - Determination of the inhibition of the mobility of Daphnia magna Straus
(Cladocera, Crustacea) - Acute toxicity test
ISO 8692 Water quality - Freshwater algal growth inhibition test with unicellular green algae
ISO 10229 Water quality - Determination of the prolonged toxicity of substances to freshwater fish -
Method for evaluating the effects of substances on the growth rate of rainbow trout[Oncorhychus
mykiss Walbaum (Teleostei, Salmonidae)
ISO 10253 Water quality - Marine algal growth inhibition test with Skeletonema costatum and
Phaeodactylum tricornutum
ISO 10706 Water quality - Determination of long term toxicity of substances to Daphnia
magnaStraus (Cladocera, Crustacea)
ISO 12890 Water quality - Determination of toxicity to embryos and larvae of freshwater fish
—Semi-static method
SO 14442 Water quality - Guidelines for algal growth inhibition tests with poorly soluble materials,
volatile compounds, metals and waste water
ISO 14669 Water quality - Determination of acute lethal toxicity to marine copepods (Copepoda,
Crustacea)

Organisation for Economic Co-operation and Development OECD
OECD TG204 Fish, Prolonged Toxicity Test

11



19.
20.
21.
22.

23.
24,
25.
26.
27.
28.
29.
30.
31.

Toxic Substances Control Act TSCA Federal Insecticide, Fungicide and Rodenticide
Act (FIFRA)

32. OPPTS850.1010 Aquatic invetebrate acute toxicity, test, freshhwater daphnids
33. OPPTS 850.1020 Gammarid acute toxicity test

34. OPPTS 850.1025 Oyster acute toxicity test (shell deposition)
35. OPPTS 850.1035 Mysid acute toxicity test

36. OPPTS 850.1045 Penaeid acute toxicity test

37. OPPTS850.1055 Bivalve acute toxicity test (embryo larval)

38. OPPTS 850.1075 Fish acute toxicity test, freshwater and marine
39. OPPTS 850.1085 Fish acute toxicity mitigated by humic acid
40. OPPTS 850.1300 Daphnid chronic toxicity test

41. OPPTS850.1350 Mysid chronic toxicity test

42. OPPTS 850.1400 Fish early-life stage toxicity test

43. OPPTS 850.1500 Fish life cycle toxicity

850
Toxic Substances Control Act TSCA
Code of Federal Regulations Title 40 Protection of Environment
44. 8 797.1050 Algal acutetoxicity test.
45. 8 797.1300 Daphnid acute toxicity test.
46. 8 797.1330 Daphnid chronic toxicity test.
47. 8 797.1400 Fish acute toxicity test.

12



48
49

50.

51.
52.
53.
54,

55.

56.

. 8 797.1600 Fishearly life stage toxicity test.
. 8 797.1930 Mysid shrimp acute toxicity test.
8 797.1950 Mysid shrimp chronic toxicity test.

Federa Insecticide, Fungicide and Rodenticide Act (FIFRA)

OPP 72-1 Freshwater Fish Acute-warm and coldwater species with TGAI or TEP(FIFRA 158.490)
OPP 72-2 Freshwater Invertebrate Acute TGAI or TEP(FIFRA 158.490)

OPP 72-3 Estuarine/ Marine Fish, Shellfish, Shrimp Acute using TGAI or TEP(FIFRA 158.490)

OPP 72-4a Freshwater or Marine/Estuarine Fish Early Life Stage Chronic Toxicity using TGAI or
TEP(FIFRA 158.490)
OPP 72-4b Freshwater Invertebrate Life Cycle Chronic Toxicity using TGAI or TEP(FIFRA
158.490)
OPP 72-5 Full Fish Life Cycle TGAI(FIFRA 158.490)

* TGAI= Technical Grade Active Ingredient TEP=Typical End-Use Product

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

SEP: Acute Toxicity Test for Freshwater Invertebrates (EPA-540/9-85-005;1985)

SEP: Acute Toxicity Test for Freshwater Fish (EPA-540/9-85-006; 1985)

SEP: Fish Life-Cycle Toxicity Tests (EPA-540/9-86-137; 1986)

SEP: Fish Early Life-Stage Test (EPA-540/9-86-138; 1986)

SEP: Daphnia magna Life-Cycle (21-Day Renewal) Chronic Toxicity Test (EPA-540/9-86-141;
1986)

SEP. Non target Plants: Growth and Reproduction of Aquatic Plants-Tiers 1 and 2
(EPA-540/9-86-134;1986)

SEP: Acute Toxicity Test for Estuarine and Marine Organisms (Estuarine Fish 96-Hour Acute
Toxicity) (EPA-540/9-85-009, 1985)

SEP: Acute Toxicity Test for Estuarine and Marine Organisms (Shrimp 96-Hour Acute Toxicity Test)
(EPA-540/9-85-010, 1985).

SEP: Acute Toxicity Test for Estuarine and Marine Organisms (Mollusc 96-Hour Flow Through
Shell Deposition Study) (EPA-540/9-85-011, 1985) /

SEP: Acute Toxicity Test for Estuarine and Marine Organisms (Mollusc 48-Hour Embryo Larvae
Study) (EPA-540/1-85-012, 1985)

*SEP Standard Evauation Procedure

67.

68.

69.

70.
71.

American Society for Testing and Materials ASTM

E724-98 Standard Guide for Conducting Static Acute Toxicity Tests Starting with Embryos Four
Species of Saltwater Bivalve Molluscs

E729-96 Standard Guid for Conducting Acute Toxicity Tests on Test Materials with Fishes,
Macroinvertebrates, and Amphibians

E1191-97 Standard guide for conducting life-cycle toxicity tests with saltwater rmysids

E1193-97 Standard Guid for Conducting Daphnia magna Life-cycle Toxicity Tests

E1218-97a Standard guide for conducting static 96-h toxicity tests with microalgae

13



72.
73.

74.

75.

76.

7.

78.

79.

80.

81.
82.

83.

85.

86.

87.

88.

89.

90.

91.

E1241-98 Standard guide for conducting early life-stage toxicity tests with fishes

E1295-01 Standard guide for conducting three-brood, renewal toxicity test with Ceriodaphnia
dubia

E1415-91 Standard guide for conducting static toxicity tests with Lemma gibba G3

E1440-91 Standard guide for acute toxicity test with the rotifer Barchionus

E1463-92  Standard guide for conducting static and flow-through acute toxicity tests with mysids
from the west coast of the United States

E1562-00 Standard guide for conducting acute, chronic, and life-cycle aquatic toxicity tests with
polychaetous annelids

E1563-98 Standard guide for conducting static acute toxicity tests with echinoid embryos

EPSI/RM/9 Biological Test Method: Acute Lethality Test Using Rainbow Trout

EPSI/RM/ 10 Biological Test Method: Acute Lethality Test Using Threespine Stickleback
(Gasterosteus aculeatus)

EPS1/RM/ 11 Biological Test Method: Acute Lethality Test Using Daphnia spp.

EPSI/RM/21 Biological Test Method: Test of Reproduction and Survival Using the Cladoceran
Ceriodaphnia dubia

EPS1/RM/24 Biological Test Method: Toxicity Test Using Luminescent Bacteria

EPS1/RM/25 Biological Test Method: Growth Inhibition using a Freshwater Alga

EPS1/RM/26 Biological Test Method: Acute Test for Sediment Toxicity Using Marine or Estuarine
Amphipods.

EPS1/RM/27 Biological Test Method: Fertilization Assay Using Echinoids(Sea Urchins and Sand
Dollars)

EPS1/RM/28 Biological Test Method: Toxicity Tests Using Early Life Stages of Salmonid Fish
(Rainbow Trout)

EPS1/RM/37 Biological Test Method: Test for Measuring the Inhibition of Growth Using the
Freshwater Macrophyte, Lemna minor

(Deutsche Normen)?

DIN 38412-11 German standard methods for the examination of water, waste water and sludge; Test
methods using water organisms (group L); Determination of the effect on microcrustacea of
substances contained in water (Daphnia short-time test) (L 11)

DIN 38412-33 German standard methods for the examination of water, waste water and sludge;
bio-assays (group L); determining the tolerance of green algae to the toxicity of waste water
(Scenedesmus chlorophyll fluorescence test) by way of dilution series (L 33)

DIN 38412-37 German standard methods for the examination of water, waste water and sludge -
Bio-assays (group L) - Part 37: Determination of the inhibitory effect of water on the growth of

2 (Deutsche Normen) DIN( ) DIN EN( ) DIN EN 1S0(
) DIN ISO(DIN 1S0 ) DINVDE(
VDE DIN ) DIN IEC(DIN
1EC )
HP http://www. jetro.go. jp/world/japan/qga/export 12/045-040009

14



92.

93.

94.

95.

96.

97.

bacteria (Photobacterium phosphoreum cell multiplication inhibition test) (L 37)

DIN EN ISO 10253 Water quality - Marine algal growth inhibition test with Skeletonema costatum
and Phaeodactylum tricornutum (1SO 10253:2006); German version EN 1SO 10253:2006

DIN EN 1SO 10712 Water quality - Pseudomonas putida growth inhibition test (Pseudomonas cell
multiplication inhibition test) (ISO 10712:1995); German version EN 1SO 10712:1995

DIN EN ISO 20079 Water quality - Determination of the toxic effect of water constituents and
waste water on duckweed (Lemna minor) - Duckweed growth inhibition test (ISO 20079:2005);
German version EN 1SO 20079:2006

DIN EN ISO 6341 Water quality - Determination of the inhibition of the mobility of Daphnia
magna Straus (Cladocera, Crustacea) - Acute toxicity test (1ISO 6341:1996); German version EN SO
6341:1996

DIN EN 1SO 7346-2 Water quality - Determination of the acute lethal toxicity of substances to a
freshwater fish [Brachydanio rerio Hamilton-Buchanan (Teleostei, Cyprinidag)] - Part 2: Semi-static
method (1SO 7346-2:1996); German version EN 1SO 7346-2:1997

DIN EN ISO 8692 Water quality - Freshwater algal growth inhibition test with unicellular green
algae (1SO 8692:2004); German version EN 1SO 8692:2004
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LAS

11.8

'CnH2n+1
-SOzH
LAS 10 14(
)
LAS 20
SO, Na*
1985 "t(1) >300 42) 144 %3
444 ()Y
1.0(20  60% )2 (4)
2.3%<10" mmHg (25 )? MPBPWIN(5) )
(PKa)
/ *2 *2 *4

log Ko 0.452(2) 1.962(6) 3.32°%7)
2.0%10°mg/L (25 )?(2) 25%<10°mg/L (20 )™*(7)
6.38x10°Pa m*mol (25 )*HENRYWIN(8) )

BOD73% HPLC98% 4 100 mg/L
30mg/L  "¥9)
"(10)
°(10)
(11)

20



(12)
expt. comp BCF [L/kg] Ne,
[ 1 [L/d/g-fish] AV
A 48 0.5 Cio-2 1.7 | 10.8
Cu-2 5.8
Cp-2 47.6
Ci3-2 353.8
B 168 192 1 Cu-5 6.1 | 11.7
Cp-2 90.1
Ci-5 10.0
Cis-5 34.0
C 168 192 1 Cu-5 98| 114
Cp-2 168.4
Ci-3 42.1
C»6 319
D 168 192 1 Cyo-2 6.0 | 10.6
Cu-2 319
Cp-2 2115
Cis-2 987.2
Ciin 3.0
Cu-in 9.1
Cirin 29.9
Cizin 1124
Comp: Nes Av
*1 CAS85117-50-6  Cyg.14 Sodium akyl benzene sulfonate
*2 CAS 25155-30-0
*3 CAS2211-98-5 p-
*4 CAS68411-30-3 Benzenesulfonic acid, Cyo.13 Alkylderivs., Sodium salts
*5 ( 10 14
*6 LAS Cipis
(LAS) 2
n-
LAS 10
8 2

21
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19 2007 23 2011
70 19,000pug/L  LAS 0.01 100ug/L
30% 10 13
LAS w-
Sulphophenyl Carboxlic Acid SPC
B3- 4 5
@
(@)
Co Cu Cr LAS 8
CioLAS 5- ( 10 5
LAS) Cu-LAS 5 6-
(©)
Cizs Cu
4
LAS
© LAS 10 45%
(©)] ClO C12 Cl3 40 60%
© LAS 99% @
LAS 2 ®
COOH
7 | > ]
m-oxidation N
N ( ) \So:
SOy TR
i Sulphophenyl Carboxlic Acid(SPC)
( )
p-oxidation
( )
Ring opening COOH
( )
H:0+S04°+C0; * Z
desulphonation |
( ) N
SOy
LAS

22
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14

100t
2005 2010
(kg/
(kg/ (kg/ (kg/
2010 | 694 | 18722 34597 | 250,830 2,791,236 | 1813431 | 10443562 19,415 | 15,048,229 | 15067,644
2009 | 1,030 | 17,282 21,803 | 361,839 3061477 | 1,693,168 | 10,888,793 18312 | 15643438 | 15661750
2008 | 889 | 21429 19,496 | 326,648 2927294 | 673,271 | 13,581,457 22,318 | 17,182,022 | 17,204,340
2007 | 1,336 | 34019 15,877 | 352,039 3,237,350 | 472,997 | 9,377,409 35,355 | 13,087,756 | 13,123,111
2006 | 1,478 | 41,459 11,602 | 272,378 249,155 | 670,740 | 10,641,568 42,937 | 11,561,463 | 11,604,400
2005 | 1,553 | 39,648 17,045 | 288,622 118,632 | 1,251,325 | 12,676,743 41,201 | 14,046,700 | 14,087,901
13 14 15 16 17
t 106,578 72,078 85,749 87,026 62,088
t 4,521 2,507 2,245 3,266 386
t 0 971 3,272 3,573 5,472
a LAS
C=6 14
K Na Li Ca 2001 2004 2007

10,000 100,000t/

23




(1) OECD High Production Volume Chemicals REPram (2006): SIDS (Screening Information Data Set) Initial
Assessment Report. LINEAR ALKYLBENZENE SULFONATE.

(2) International Programme on Chemical Safety (IPCS) (1997): International Chemical Safety Cards. 1189.
SODIUM DODECY LBENZENE SULPHONATE

(3) Lide, D.R. ed. (2006): CRC Handbook of Chemistry and Physics, 86th Edition (CD-ROM Version 2006), Boca
Raton, Taylor and Francis. (CD-ROM).

(4) U.S. Coast Guard, Department of Transportation (1984-5): CHRIS - Hazardous Chemical Data. Volumell.
Washington, D.C., U.S. Government Printing Office. [Hazardous Substances Data Bank
(http://toxnet.nim.nih.gov/, 2006.10.13 )]

(5) U.S. Environmental Protection Agency, MPBPWIN™ v.3.20
(6) U.S. Environmental Protection Agency, EPI Suite™ v.4.0.

(7) International Programme on Chemical Safety (IPCS) (2005): International Chemical Safety Cards. 1602. C10-13
ALKYLBENZENESULFONIC ACID, SODIUM SALT.

(8) U.S. Environmental Protection Agency, HENRYWIN™ v.3.20.
9) . : (J-CHECK).,(http://www.safe.nite.go.j p/jcheck).

(10) , (2005)
No.5 ( 10 14
)-( ).
(11) Matsuura, T. and Smith, J.M. (1970): Kinetics of photodecomposition of dodecyl benzene sulfonate. Ing. Eng.
Chem. Fund. 9:252-260.

(12) Tolls, J. et a. (1997): Bioconcentration of LAS: Experimental Determination and Extrapolation to Environmental,
Environmental Science & Technology, 31(12): 3426-3431.

(13) 2012 2011

(1) Schroder, R.D. (1989): Basic principles of LAS biodegradation Tenside Detergents 26 86-94

(2) Swisher, R.D. (1987): Surfactant Biodegradation, Marcel Dekker Inc., New York. [
, (2005) No.5
( 10 14

)-( ) 1]

(3) PerdesJ A., M. A. Manzano, D. Sales, J. M. Quiroga (1999) Linear Alkylbenzene Sulphonates:
Biodegradability andlsomeric Composition.Bull. Environ. Contam. Toxicol.63:94-100.

4 (1990) : (LAS)
. 13(9): 577-585.
(5) (1989) : (LAS)
. 12(8): 506-515.
(6) (1997) : LAS . . Vol.22(1996
1997 ): 1-7.

24



@ (1984) : ODS

LAS LAS
10:67-74.
) (1989) : (LAS)
. . 12(11): 724-735.
(1) PRTR
PRTR ( )(2008)
, (http:/lwww.env.go.jp/council/05hoken/y056-04.html).
2 17 22
(
)
3 ()
31
4@ () (2006) 2006 ( )- [
2008 . ].
©) (2003) ( 13 ) .
(http://www.meti.go.jp/policy/chemical_management/new_page/10/2.htm, 2005.10.2 ).
(2007) ( 16 ) ,
(http://www.meti.go.j p/policy/chemical_management/kasinhou/jittai chousalkakuhoul8.html, 2007.4.6
(2009) 19

,(http://mww.meti.go.j p/policy/chemical_management/kasinhou/kakuhou19.html, 2009.12.28 ).

25



4et-

4- (1,1,3,3-

4(1,1,3,3- )

4-n-

1 4t

CeHa(OH)CgH17

4 P
1133

4t- CAS  140-66-9
CAS  1806-26-4

OH

4t

85 (1) 84 8 (2) 80 (3)

279 (1) 277 (3)

0.95(20 ) (3)

4.78><10"mmHg(25 ) (2) <0.075mmHg (20 ) (3)

(PKa)

10.33(25 ) ( ) (4)

log Kow

5.3( )@3)

<100mg/L(20 ) (3)

<1.3><10°Pa m¥mol <100 mg/L 4.78>10*mmHg

BOD 0% GC(-)% (5)
( 2 100mg/L 30mg/L)

(6)

(BCF)

(7
113 469 ( 8 100pg/L),
12 135( 8 10ug/L) (5)

(Koc)

10,000 ( )(8)
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4et-

4-
( )
11
19 2007 23 2011
0.96ug/L  4-t- 0.00001 0.5ug/L
30%
4-t- 4-1-
30% 1 20 25cm

R-GO-{CH,-CH,—O—],—H

alkylphenol polyethaxylate

‘

R—O— O-{CH,-CH,-O-], -H
+
+

R-O- O-[CH;CH~0-),,-H
R-@— O-CHy-CH~0-CH,~-COOH  =— R—O- O-[CH,CH,-0],-H

alkylphenoxyethoxy acetic acid alkylphenol diethoxylate (APE,)
+ +
R—Q O-CH~COOH R-@- O-CH,~CH,-OH
alkylphenoxy acetic acid alkylphenol monoethoxylate (APE;)

N\ /
R—@-OH

alkylphenol

4t R 1133 (-C(CHg)z-CHz- C(CHz)s)
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2005 2010
(kg/
(kg/ (kg (kg/
2010 308.6 - - 0.1 48,201 308.6 - | 308.6
2009 174.0 - - 0.1 35,263 174 - | 174
2008 170.6 - - 0.2 37,868 170.6 - | 170.6
2007 358.1 - - 96.1 | 172,125 358.1 - | 358.1
2006 295.1 - - 130.2 | 199,091 295.1 - | 295.1
2005 188.9 - - 0.2 | 259,689 188.9 - | 188.9
2005 2010
(kg/
(kg (kg/ kg
2010 22.3 1,120 - 13,731 62,982 180,341 5,529 15,684 1,142 | 201,554 202,696
2009 12.4 944 - 5,661 85,850 394,383 1,275 15,638 957 | 411,296 412,253
2008 49.3 1,370 - 4,047 83,311 216,137 2,350 16,989 1,420 | 235,476 236,896
2007 65.9 1,328 - 6,818 82,103 177,620 39,805 12,429 1,393 | 229,854 231,247
2006 | 900.3 2,245 - 7,032 91,574 147,634 35,922 13,504 3,146 | 197,060 200,206
2005 52.2 2,214 - 10,333 109,138 95,599 2,804 17,134 2,267 | 115,537 117,804
14
3
( ) 2007 2008 2009
®) 27,192 | 17,970 | 20,876
C=3-9
2004 10,000 100,000t/ @ 2007 100,000
1,000,000 t/ ®
100t

()
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2002 2003 2004 2005 2006
t @ | 10,000 | 15000 | 15,000 | 18,000 | 18,000
t 9 1,373 609 1,802 3,043 3,564
t 9 8,032 8,852 9,292 9,317 | 10416
2007 2008 2009 2010 2011
t @ | 15000 | 15000 | 15,000 | 15,000 °
t o 3,275 4,018 3,909 4,117 6,431
t ® | 11,683 | 9,358 9,030 | 10,492 | 2960

b)
©)
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1)

2

3)

(4)

©®)

(6)
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®)

SIDSInitial Assessment Report PHENOL, 4-(1,1,3,3-TETRAMETHYLBUTYL)-

OECD 1995
2001 13 2
)
) 31
( )
(2007)
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( )(2008)
, (http://www.env.go.jp/council/05hoken/y056-04.html,

(2005) 14705

(2009)
(http://lwww.meti.go.j p/policy/chemical_management/kasinhou/kakuhoul9.html, 2009.12.28
PRTR
PRTR

1

2008.11.6 ).
(2004) 14504 ;
(2006) 14906 ; (2007) 15107

(2009) 15509 ;
(2011) 15911 ;
(http://www.customs.go.jp/toukei/info/ , 2012.6.20

30

(2012) 16112

)

(2010) 15710

(2008) 15308



CeHsNH,

NH>

6 (1) -598 (3)

1841 (1) 184 186 (2) 1844 (3)

1.0217 (20 ) (1)

0.68mmHg(25 )(=90Pa) (1) 0.49mmHg(25 ) (3)

(PKa&)

487(25 )(1) 460(25 )(3)

KOW

log

0.90 (1), (3) 0.84(4)

3.6><10'mg/L (25 ) (3)

2.3>10° atm m¥mol ( 3.6 10°mg/L
0.68mmHg )

(5 BOD(NH)85% TOC99% HPLC 100% (6)

™

()

(BCF)

3.2( )(8)

(Koc)

70( )9)

10

11
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MDI

11
14 2002 20 2008

180pg/L 0.02 0.06ug/L 13 46%
1m

1m/ 3m/ im 0.05 m/

0.5m/ 131
Koc 45 pKa  4.60
2005 2010
(kg
(kg/ (kg/ (kg
2010 | 3,124 7,590 1,047 554,798 1,035 10,715 1,035 11,750
2009 | 2,698 | 10,014 975 456,972 1,731 12,712 1,731 14,443
2008 | 2,912 | 10,128 1,728 581,462 1,750 13,040 1,750 14,790
2007 | 3,064 | 27,017 1,747 827,564 2,284 30,081 2,284 32,365
2006 | 3,130 | 28,437 2,277 871,824 2 31,567 2 31,569
2005 | 2,959 | 28,184 2,495 556,845 3 31,143 3 31,146
2001 2004

2007 100,000 1,000,000 t/ ®

2009 294,943t @ 2010
321,138t ®
100t ©
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Q]

®)

2002 2003 2004 2005 2006
237,436 | 259,842 | 261,854 | 324,383 | 377,584
J | 16,198 | 16,378 | 21,239 | 11,658 96
)
2007 2008 2009 2010 2011
333,126 | 349,253 | 293,332 | 362,445 | 334,986
3 16 32 220 1,392 1,570
t 3
a) [ a 20 ) ]
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2,4-

2,4-
Cl,CgH3(OH)
OH
Cl
Cl
2,4-
2,4-
43 (1) 45 (2 42 43 (3
210 (1) 209 210 (2) 209 210 (3)
1.38(60 ) (4)
0.067mmHg(25 ) (3)
(pKa) 7.89(3)
/ 99 | 323(1) 3.06(3), (5)
KOW
5.5>10°mg/1000g (25 ) (1) 4.5<10°mg/L (20 ) (3)
3.2x<10° am m*mol ( 45> 10°mg/L 0.067mmHg
)
BOD 0% TOC2% HPLC 9% (6)
( 4 100mg/L 30mg/L)
4 (4)
4)
(BCF) (7
7.1 69( 8 30ug/L),
10 55( 8 3ug/L) (6)
(Koc) 490( )(8)
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2,4-

11

14 2002
0.88ugll 24
0 7%

2,4-

@ 1908

2,4-

2,4

pH

23 2011

SO.Cl,

10

0.001 1pg/L

OH
pKa 7.8
pH

2,4-D 2,4-Dichlorophenoxyacetic acid

1t 100t

200t 20 30t 1997
@

24-D 2,4-Dichlorophenoxyacetic acid
®
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