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test .

(5PECD 1BBDECD Gui deline for3pkieshh i Bmbroyo cAecunti &€ aT
(FET). Test

(6Y. S. (EPAG) , Ecol ogi cal effects tddtf eguwitdeglei ne
toxicity test.

(7ASTM (2005), St andaeradr Igyuiddgeé eftoorx iccointdyu ctteisntgs wi
E12@a83, Annual books ASTM st amdbar ds, v ol 11. 06

(B8ECETOC (2005), Alternative testing approaches
Technical Report No. 97.

(9VY. sS. (EPA1)I,i nGausi dfeor conducting early |Iife sta
Meda®Qray i a3, | BPAYB OB/ 3

(10mwéedndcdmts (2006) , Background paper on fish eml
Number 203 85 422)

(1Mpnte Wester fzedlr dbfdfodkd,0 74 ,guTihdee f or | [édmircat ory
rejyjoedition 5, I nstitute of Neuroscience, Un

(1Epvironment Canada (1992), Biological Test Me
Fat hnea aachowRepof RMEPS. 1

(1®ECD (2006), Current approaches in the statis
application, OECD series on testing and asses

(1Eyropean Commi ssion (2003), Techniclall, gui danc
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3.1
24 7 8
Environment Canada AfTest of Reproducti on
Using the Cladocera@eriodaphniadubiad® U.S. EPA fiCeriodaphnia
7day survival affd reproducti oASTMest 0 ®
3.2
321
Ceriodaphnia dubia
0.9 1.0 mm 0.1 mm
3 OECD Daphnia magna
60
3.2.2
3 3.3
1 /15 mL
1
1
1
15 mL 1
7
3.2.3
30 40
3.2.3 YCT
YCT Yeast Cerophyll Trout Chow Environment Canada U.S.
EPA LE)
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Chlorella vulgari

Pseudokirchneriella subcapitata 1
1 YCT 50 pL
0.020.05 mgC
3.2.3
7 20%
3 1
7 3 15
24
12
3.3
250 mgCaCQJ/L
U.S. EPA @
60 100 mg CaCelL U.S. EPA
Moderately hard water 80 100 mg CaC@gL
70 80 mgCaCQJ/L
25+1 90~100%
pH 6.5 85
(NaOH) (HCI)
34
50 mL
pH
3~4mm
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35.1

2.4
3.5.2

2 5
5
353
3
8 60%

10 /

10 / 1 /

15 mlY

25+1
60 100 mgCaCQ/L
16 8
YCT
50 uL
354
1
15mL
3.2.3
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0
3.6.2 LC50
50%
LCso 4
3.6.3 NOEC
LOEC NOEC
LOEC LOEC
NOEC
ECx/ IxXC% [
( 14
3.7
(1Environment Canada (2007), Bi ol ogical Test Me
t he Cl| £kodordamhnERSAdl0RMA 21, Second Edition
(2Y. s. (2mA2) , WET Test Me tClead ol @ P B rSlua vd whaipd ain

reproductieamrer mesnet h8tdser tf or estimating the cl
receiving waters to freshwatle¥6.organi s ms, F
(SASTM (1P@8®9dsed® new standard guide for conduct
wi CkhriodaphniAammedubiaa Society for Tesit,i Dy adnd
no. 6, 79p. Phil adel phi a PA
(4European Commi ssion (2003)on Tecéhkhi aslsegsmeman
Institute for Health and ConsunpmEUR P2 ®4 & tE&EM/n2
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4.1
72
2006 OECD 201F0r eshwater Al ga
Cyanob,Gatoevtiha | nlifithi ti on Test (2)
I SO 8 6 9 Wa tier q uFarleisthywat er al gal gr owt h
unicell al &degr een U.S. EPA #AGreenSalgaastrum

capri cogrrnomttoh t e stAl gal TTd xeirc itt>yand 1 1

4.2
Pseudoki rsautbrcearpii Slalt man aatpr g m @rmuumtt am
Desmodsesmapi cat us
(110305)
OECD
4.3
4.3.1
OECD 201 OECD (1) u.s. BRARPR
C (4)(5) OECD

(NI )15 mg/ L
(MgCBHO) 12 mg/ L
(CaClHO) 18 mg/ L
(MgSaH) 15 mg/ L

(KRG@ 1.6 mg/L
(FeCdHO) 0. 064 mg/ L
( NEDTA2HO) 0.1 mg/ L
(BQ 0.185 mg/ L
(MnCBHKHO) 0. 415 mg/ L
(ZmCDh. 003 mg/ L
(CC6HO) 0. 0015 mg/ L
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(CwC2HO) 0.00001 mg/ L
( NoOs 2HO) 0. 007
(NaHCGO0O mg/ L

pH 8.1 pH 8. 1
0. 2n2 ¢

mg/ L

4.3.2
2 4
25M@L 10M@L
5,000 cell s/ mL
5 mL
23N2 60126moldsm
0. 81 f0el | s/ mL
4.4
25050mM@L
100400
pH
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4.5
451

4.5.2
13

453

454

1 0%

20%

2. 4
0.2-~0
2. 4
2 5
7 2
3 / 6 /
51 3d0el | s/ mL
100 mL/
2124
24

6 012 Ongo | 2Is m
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2448
pH
455
pH
3
45.6
4.6
46.1
(¢e)
72
i I MmNl ni N;tt)
€ij ti §j
Ni ti cel
celmLs/
N; tj cel
{i I
{j J
1
3%
4.6.2

72

pH 1.

| s/ mL

| s/ mL
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le= {ier JA160

€c
€t
46.3 50% ECso
€
5
4.6.4 NOEC
LOEC
NOEC LOEC LOEC
NOEC
ECx/ Ix®x |/ (4)7)

4.7

(1) OECD (2006), OECD Guideline for testing of chemicals 201, Freshwater Alga and
Cyanobacteria, Growth Inhibition Test.

(2) , : (2011),

(3) ISO (2004), International Standard 8693, Water qudlityfrreshwater algal growth inhibition
test with unicellular green algae.

(4) U.S. EPA(2002), WET Test Method 1003.0, Green al§alenastruntapricornutum growth
test, Shorterm methods for estimating the chronic toxicity of effluents and receiving waters to
freshwater organisms, Fourth edition, pp-23D.

(5) U.S. EPA(1996), Ecological effects test guidelines OPPTS 850.5400, Algal toxicity, Tier | and
Tier 11

(6) , WET

, 15 - p.4346.

(7) European Commissioi2003), Technical guidance document on risk assessment. Part I,

Institute for Health and Consumer Protection, European Chemicals Bureau., EUR 20418 EN/2.
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NOEC
1.1
LOEC NOEC
LOEC LOEC
NOEC LOEC
1.2
(1)(@32 5%
Bartl etLtevene
ANOVA
Dunnett
LOEC NOEC
NOEC
Arcsine
Log
Kr usWadll i s
St eel Bonferroni
Wi |l coxon ManWhi t ngy
LOEC
NOEC NOEC
u.s. FEprPA Environment
Can afd®a
1.3
1)
1
0 4
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34
35
36
37
38
39
40

)

Canadaunnett

Wi

(4)
0%

ANOVAK

(3)
rusWadll i s

(2)3) s. EPA

(

Bonferroni Wi | coxon

St eel

4 Qo

I G 2%

|l coxon

St eel

. S. EPA

ECx/ | Cx

6 0NA45

I € 4 %

L Go

NOEC/ LO

4) Steel
ManWhi t ngy

2
EC

St &e IM&Omy Rank

St eel

Dunn

NSD

4 @

10

ANOVAK

St eel
ManWhi t ngy
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RRPZIEERITL . SteelDiRTE » DunnettD & &
* Bonferronif# 1E * WilliamsD1R7E
[Z&BWilcoxon \_ _/
D BRI FNIRE
[ (SVYARBT 5 [
FEAFEDIETE EFE
R EIFE DT ENEEDRTE
Bartlett D125 - Levene DR E
LCE0M = P<0.05 3F%f:“a*& | lP>o.os %5
JINTG AR ) YD FEK INTAN) D FEK
I I
ECX/ICXDHEE * ZEERTE ZEHEERTE
* Steel DIETE « Dunnett & E
*-‘r“—%“#%ﬁ:‘ﬁkgt  Bonferronif# 1E » Williams D& 5E
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10
11
12
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26
27

ECx/ | Cx
EEART—4
(EREE)
|
1
JEHRFZ IR HT ENHHEOBKRE
BartlettM#& % - Levene D& E
P<0.05 EZEHER P>0.05 /81
! !
JING AN TR INGAN) G FE
EC50, ECx/ICx i !
DHETE ZEILRKRE ZELLBRIRTE*
* Steel DIRE s DunnettM & E
*7"“‘—975“#%’;‘;&‘;’5 « Bonferronif§ IE * WilliamsD#&E
I INGAR) VG RO [Z kB Wilcoxon
HEOZLMETET o ==
ShbEHLTLEN, | DIBRFIRE
3
14 ECX/ICx
ECx/ Ix%@x |/
Logit
X% ECx/ | Cx
NOEC X%
15
(1) (1997),
) (2010),
A3) (2003)
LOEC, NOEC . P.301313.

33
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, 6.2 LC50, EC50,
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(4) U.S. EPA(2002) Shorterm methods for estimating the chronic toxicity of effluents and

receiving waters to freshwater organisms, Fourth edition.
(5) Environment Canada (2005, 2007) Guidance Document on Statistical
Environment Taicity Tests EPS 1/RM/46.
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(3)3
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6 O
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