H3d deder AldZoF

1Y FrEF YA

I. M

1. &3
o] AL sletEde] FANE U FFS Hrlshr] 9 oz FANE
T B4 AR 2 gx2R[Y Al tig setEd odFe Wrister 54

o] At

—

2. 801 B9
21 YFEE(EC,, Effective concentration)
AN 27 A e AFEC] dxTdd Hlste X % 9HE 4AE o AE=
TE S| EZAIZE AA( 0 72 h-ECsp). A %Lﬁ(Growth rate)
T FE&(Yield ZFE U2 ECie WE3] Jehgr] {3, “EC's AAE
sl AL, “E,C7E &l s Ag

SdAEl A 24 FRHASTHE A8 fste At &4

23 A= (Biomass)
ARk oz Fojxl Ry Yollx otde AEAS Ax T3, mg 2//L ANTE&
M., B AFAME 9A F3 G 279 AExF == 33 U= (Fluorescence)

°=Z AN F IS
24 AAE
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71

21
211 A 87

X
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-

7} + 2 °CE FAH2

SHX

2z

£ 21 °C ~ 24 °C9] =9 $joj A

&2

A

Hj <
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)

: A A AA %A (Coulter counter),

]

T-A%7] (Hemacytometer) 7}
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22 HiA
221 Fol wite AAFHMNEY]T(OECD) AR HNA FH3= mjA ==
n =34 A (EPA)I A AASHE WA 2 Bad met Mdasia AL AL AF

AehE 2, 7 3). T 7bA WA Z7) pH @H 2o thEths Mol o

23 ANEF
Aol A-T 2/ obdfie 2o 3 T2 AEstd A@stal & TS A
st= Afoles AHE TFe XS Hasof ITHF 4).
(1) Pseudokirchneridlla subcapitat ™Fe ©| 5 2= Sdenastrum capricarnuturn)
ATCC 22662, CCAP 278/4, 61.81 SAG &
(2) Desmodesmus subspicatus(tHe ©| 5 2% Scenedesmus subspicatus)
86.81 SAG &
(3) Navicula pelliculosa UTEX 664 5
(4) Anabaena flos-aquae UTEX 1444, ATCC 29413, CCAP 1403/13A &
(5) Synechococcus legpoliensis UTEX 625, CCAP 1405/1 &

231 ZFo| AL

Aol AHgshE Z2Rv ZHRAE 95t Holx 2 A 1 3= BEE 1AW
Ao o]dte] BHEE THEI, o] GAHEE o] &3ty HAMFE AEiH o
Al S wj = Al ol
232 Z(H)8N

Ao AL 2852 A7 g& A A Ao wUs= A
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Ao AGEAT BAY 2NN HFEE, AFART e o2 =FE AY
of AgsTh U AEAL 2 D ~ 4 A Ao AujEe ARsHEE 2R A
%ol et MMl VIzke AAHA 2B ANPE 2RE BES] WY

SR mefo] wEE "= AR

ot
=2
>
>,
ofo
%
>
rlr
(o
i,
o

NEe AT WFolH =/ 27 AEFS AFT Lol T AHFHE
Folaly, AEFo] UXFTFLZ 05 mg/LE FA &5 o wx o 7]
HAEEFS =7 FRUH gEd A7t e 277 AFder S48 F =
= AEde 245 HASTIH N =7 2] ATES O Ade FE3h
(1) Pseudokirchneriella subcapitata 5 % 10° cells/mL ~ 10* cells/mL

(2) Desnodsnus sulspcatus 2 x 10° cells/mL ~ 5 x 10° cells/mL

(8) Navicula pelliculosa 10* cells/mL

(4) Anabaena flos-agquae 10* cells/mL

(5) Synechococcus legpoliensis 5 x 10* cells/mL ~ 10° cells/mL

3. Al @
31 SHAAE
FEAZAYE T duAddA AEEZY F=7F A 100 mg/L Ev HA
of gk AFED HAEs =l o]277A] owd =4 FHFE UEA ¥
, ©] ¥E(100 mg/L =& oKt} v HU L3 E)odA FAANFEES HAAEH
xS ok AHYgste SHETF F7F H4 6 Jlololof dtheE He AYsta =

E A 243 B34 71F6313) S SAANFAE F &3,
32 BEAE

321 BAY vEc sE2ANEE T 2AT F A s=2AAPL 100

mg/L o|e] AdE=d FxolA I3
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4 Atk B=A| AMgo] £V}
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X

F HzA AL

S

2 g
&HoA 100 mg/LE =7

A

&9 g

R

HTHF 1),

A7} o] of

—
fite)

i
R

—_
fite)

el

oF

o2 21 °C ~ 24 °CY 254

3.2.7

=l

<]

2 °CE A

+

o}
o}

O

o7 60 uE/m’* ~ 120 n

Q]
=

3.2.8

=]
=

FH oF 4,440 =2~ ~ 8,880

-

shrh(ol g} e

E/m’s W2

il

Joll F31

Hepg el o 9

g3 E
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=
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pul

=1
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= 72 ARt ® s, o] =
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N

471

329 Al

k=9 A

3211 Z+
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T2 A AAJAA TR A E AMESt MESFE SAHSIE HT,
HEA = HAE 35§45 AHE-3T

3212 pH= A AE A3 Alg T8 Fo S48tH, dAzcz AF7Izt &<
iz o] pHZF 1.5 o] WHalsiA = ¢ "o
3213 ¥HsHA W3} 5 ATl deu= =R/

o
oy
Ru)
il
r
m}iﬂ:
&
o

33 oA
331. NEY 834 7+
Aol AFsA FHE AS dF3H] Al ool B 7ES WS oF gk
- iz AEZF] AF7IZE el HA 16 vl o] FUlaloF gtk AlE 7|
Foll wet 9 =1e wEsr] fls AgrIzt

drtH o= 72 AZtolH, X/

of\

8t

27 e 20U ~1919 ~2%929 ~3 Q) NAEE

- A7RE Bt vzt wEETe] Bt vWRES] WAt Radkidraidh subaptala 5=
A7 %, 19 NBFL 10 %S Z273kA] gotof 3t
332 S<to g2 #AFst 2F o9 mAE F2lo] FRIFA] grotof gt
333 A7 T AFEEY Y AFER 27 F=9 APV B FE fAE
F18H7] Sl AHg EANH S o] 83te] offje} o] ¥EE FAHIT

- AR T AEELD 2R AAEFEEY 80 % ~ 120 % olHE

AQ Ao e A9, A2 AT AP A AdEE 2elw oy

i§
%

NI\
e
Jo

o
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& WAREGONA AR A7

i AZEollA o] A
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(%)= oF
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=

Tl et A3
) AEel A Al

132

o

=i
=

o Exke
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-
I
\_WO

o
H
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o
e

o
rH
3

~

Yr

A (ANOVA), DY (Dunnett) == L& 42(Williams)9] 778, 2X(Levene)°]t}t H}

£ % (Bartlett)
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®) dlolele] EAAe By

©) A% A& AR FEAHS pH

(10) RzA Aol BRYEId REdel g, 44 8 FE A4
o o f %)

2.7 ANgAel gk a1z

A

1) Fne

T =

1) International Organization for Standardization (1998). ISO/DIS 14442. Water quality -

Guidelines for algal growth inhibition tests with poorly soluble materials, volatile

compounds, metals and waster water.

2) OECD (2000). Guidance Document on Agquatic Toxicity Testing of Difficult

Substances and Mixtures. OECD Series on Testing and Assessment. No. 23.

Organisation for Economic Co-operation and Development, Paris.
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F 2) 27 WYE WA [OECD HjA]

EET

No. A T=
NH,CI 1.5 g/L
MgCly6H,0 1.2 g/L

1 CaCly2H,0 1.8 g/L
MgSO,7H,0 1.5 g/L
KH,PO4 0.16 g/L

9 FeCls-6H,0 64 mg/L
Na;EDTA-2H,0 100 mg/L
H3BOs 185 mg/L
MnCly-4H,0 415 mg/L

3 ZnCl, 3 mg/L
CoCly6H,0 1.5 mg/L
CuCl»2H,0 0.01 mg/L
Na;MoO,-2H,0 7 mg/L

4 NaHCOs; 50 g/L
(N8251039H20)

3) BeS = 500 mLoll Z4Zhe) wiAl S thao) o= TR
1

mL €4 2:1mL 9 3:1mL ¥4 4:1mL

g <
By
o|\
i
B

£ H7bste] HF 1000 mLE 5o wiAE AT
Hj 29 pHE ERbH o= 818 el

A7 AT A A A o & :ﬂ14mg&m7}ﬂE%§h
6) RE g DA A= 7] wiAel 0.8 % L MUt
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T 3) &7 Hi¥& HiA| [EPA AAP(Algal Assay Procedure) HlA[]

Hlj 2] o

No. A e =

1 NaNOs 12.750 g/500 mL

2 MgCl36H,0 6.082 g/500 mL

3 CaCl»2H,0 2.205 g/500 mL

4 MgSO4+7H,0 7.350 g/500 mL

5 K.HPO, 0.522 g/500 mL

6 NaHCO; 7.500 g/500 mL
1) H3BOs 97.760 mg
2) MnCl>4H,0O 207.690 mg D ~ 99 Aoks HidEEF
3) ZnCl, 1.635 mg Fol AAH o =
4) FeCly6H,0 79.880 mg 500 mLZ gr&t).

7 5) CoCly6H,0 0.714 mg
6) Na;Mo0O4-2H,O 3.630 mg AleF 99 AfE HAERF
7) CuCly2H,0O 0.006 mg (diatom)& HlFsl= 749l
8) Na,EDTA-2H,0O 150.000 mg v FULE Yet)
9) NaySeO,5H,0 0.005 mg

1)1 ~ 79 XLl 22t 1 mLAS 900 mLe| BHFFFF £ ol Hrlsta
HFHoZE 1 LE gEu)
* FERFE NIGT Fod= NaSiO; - 9H,0 2024 mge HF A" 1 L wjx o
A7V H F A A A 9] F=7F 20 mg Si/L7F HES 3.
2) 01 N E&= 1.0 N9 NaOH E+= HCS A3t pH 75 + 012 SH&T

F-lN

3) 79 (membrane filter, 0.22 ym Z+ 0.45 pm)S AREste] Ao}
4) MiA Y RAL A4 °CQ)9 & =dA KA

T 4) OECD(2011), Test Guideline 201. Freshwater Alga and Cyanobacteria, Growth
Inhibition Test. ANNEX 2. STRAINS SHOWN TO BE SUITABLE FOR THE TEST

T 5) OECD(2011), Test Guideline 201. Freshwater Alga and Cyanobacteria, Growth

Inhibition Test. ANNEX 5. DATA ANALYSIS BY NONLINEAR
REGRESSION
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1. €9

tel =™ 52 50 %7F YA

el

= §5@48 ARt ECs)E 4

=13
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bl EAE
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St 1 Ao 7z
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o oA wj
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22 345 8w
221 EBHE wjxE didos FAPY/NES)THOECD) AdAHANA A A%
Ha Y wAMEe =2 M7 HA)NF )& AHSAY, SAEEE]TH(1S0) WA

(F 22 AL w3 Ds AE SRR, HAF T= ZASFE ALY F 9O

223 #lA EE 4o pHE 6 ~ 9, AEE 140 mg/L ~ 250 mg/L (CaCOsE

A), GEAEE 30 mg/L o RAFER sel A4 Aol 24 A% A 3]

23 AEF B Hol

2.3.

1 Daphnia magnas &3ty & (9, Daphnia pule)< AH&3te= 735

—

rr

o E AASt ok

2.3.
2.3.
2.3.

3

3. Al g

2 27} Baetn A% AAE AL
3 EAAFA= AT 24 AZuluke] o AAAE AHEFTH

4 Yol Chlorella, Pseudokirkneriella (=Selenastrum) &3 22 SZFE Wl

ﬂll

of FEIT M4 == M7 ol9lo ¥ E MiAE AR&st= Ad-7(dl, 1SO Hi

$H

31 TAAE
311 AEEZY F=F 100 mg/L =& wWixo] g APEH] AU &=

S FRA FAANDE AATH. FAADAE 20 WAL =HFS A
5

7hedk @ 5 mhEly 4 kRS ARE) FdR A e
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Nd=4

o

| Y

2l

9lo

o} AJFAIZEE 48 AIZF = 1 olUlE
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o

AT B A AMgo

o ¥ A&
AN@E&AoNA 100 mg/LE =34

+

o REA FEE
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NE=d

=
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4 ¢] pH
AN 7171 el E4AHHCI, hydrochloric acid)#

F2427} 30 mg/L lgre] H7 FEZ Fol@th



sodium hydroxide)& ©]&
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XV
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&7l 5 7HA 9

5_}__

10 mL ©]
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o
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A7l
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3.3.5

o F9As o] 7

1

;01_

i
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s

Ela

338 18 °C ~ 22 °C &% W9 oA A

T HILE ARol7) 2 °C oJUE FASIEE goi(dl, 18 °C ~ 20 °C, 19 °C

~ 21 °C, 20 °C ~ 22 °Q).
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ASATGE 1 A
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=
T

1) WAL | 2

1) =95 Wix(M4 2 M7) =

3

WALl 1S A7) A% &
Z WALl I T F==0HD A YGA 19 A7FmL/L, &9
(= 22) 9 (mg/L, &4 - M4 7 ZE
M4 BiA] 25 M7 BiA] %
H3BO; 57,190 20,000 1.0 0.25
MnCly-4H50 7,210 20,000 1.0 0.25
LiCl 6,120 20,000 1.0 0.25
RDbCl 1,420 20,000 1.0 0.25
SrCly-6H50 3,040 20,000 1.0 0.25
NaBr 320 20,000 1.0 0.25
Na:MoO42H,0 1,230 20,000 1.0 0.25
CuCly-2H,0 335 20,000 1.0 0.25
ZnCl, 260 20,000 1.0 1.0
CoCly-6H,0O 200 20,000 1.0 1.0
KI 65 20,000 1.0 1.0
Na,SeOs 43.8 20,000 1.0 1.0
NH,VO; 11.5 20,000 1.0 1.0
21 Fe-EDTA &9 1,000 20.0 5.0
Na,EDTAS} FeSO4 F71# €9 Z+
Na,EDTA-2H,0 5,000 2,000 Zy ZH|Ele 1112 ESS & &4
FeSO47H,O 1,991 2,000 a9t =7] "H#3dle 21 Fe-EDTA
f£NS ZA 3
gAL ol ZF AMNEE o]g3le 4 £43% B AT
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2) M4 == M7 HjA] =24

M4 EE M7 A& 2A87]
EANRt P B B2 ) AR 7 A AR HIF
(e 3) 9 (mgh, §9°)| - M4 71& (mLL, &%)
M4 HiA] A | M7 HiA BS$
1) viAI ey 1 - 20 50 50
2) CaCl, - 2H,0 293,800 1,000 1.0 1.0
3) MgSO, - 7H,O 246,600 2,000 0.5 0.5
4) KCl 58,000 10,000 0.1 0.1
5) NaHCO; 64,800 1,000 1.0 1.0
6) NasSiO; - 9H,0O 50,000 5,000 0.2 0.2
7) NaNO; 2,740 10,000 0.1 0.1
8) KH,PO, 1,430 10,000 0.1 0.1
9) K,HPO, 1,840 10,000 0.1 0.1
10) 3 vletyl dH™ - 10,000 0.1 0.1
Thiamine hydrochloride 750 10,000
T3 vEh 99e FHS 1 Lol
Cyanocobalamine (By,) 10 10,000 3714 BlEFEIS LAl A 2A ST
Biotine 75 10,000

T gL Hole, TR, o4
Tz A A S 9F
TER HER AR
of H7¥ste] viAE A7}
o)) WAl E =AY u) H(Salts)e] IS Hstr] #fsl F 500 mL ~ 800 mL Eol&<Fell Zh2t
of MALdHS Hrlstar 1 L2 gt

NEES o] g3t A& &3 BS AFRSTH
HEE A4S 3T M4 == M7 8iARE =A 3o}
FrF Ze &) uH WEAEE 2aEsty, AHestr] AR
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F 2) EHE 8 A(1SO wiA)e] =4

22 AL g = uﬂﬂaﬂiiz
(g, &%) (mLL, &)
1) CaCl, - 2H,O 11.76 25
2) MgSO, + 7H,O 4.93 25
3) NaHCO;3 2.59 25
4) KCl 0.23 25
T gale Tole, 28, AR o]fad] e 44 B(HEE 10 Sarl olahe AL,

& 5 T =

H A J A} F(Particulate matter) < 20 mg/L
Z17] €k 4= (Total organic carbon) < 2 mg/L
¢ =Y ok(Unionised ammonia) <1 pg/L
2+ 9 & (Residual chlorine) < 10 pg/L
171 A A 22 A (Total organophosphorus pesticides) < 50 ng/L
SAAYLALTA o FAFZAMCIN SO -
(Total organochorine pesticides plus polychlorinated biphenyls)

<7199 4&(Total organic chlorine) < 25 ng/L

=

T 4) OECD(2000). Guidance Document on Aquatic Toxicity Testing of Difficult

Substances and Mixtures. OECD Series on Testing and Assessment. No. 23.
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2. 8o A9
21. WEFA AR 5 5(LCs), Median lethal concentration)
Al AEL 50 %E AAATIE TE8BEY AlIFdEd 5oy ojuf AlH”7|ZF

71(ell, 96 h-LCsp)

o

22. A4 Al (Static test)

A A F AP

o

WA F= Al

akcil

2.3. WA 2] A3 (Semi-static test)

>
oo
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-
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e
ol
N
=
£
N
>
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=
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>
ot
oo
2
ftlo
=
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El
r (

ol
ol
rlr
>
o

AFE ¥4 =AM AF=do =ESAIX = 24 AR, 48 ARE, 72 AR, 96
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filo
11t
>
ol
o
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[
b
:Ll
2
N
P
ol
o
£
e
_>.,‘

FFEN PHe FusE Zo] Badt =3 BAe) T2, £5, B3} U

2. Ao #Hl
21. A=A 7
211 AEE Fx 35802 EFA4 AAE Bt 7)o - #3,
212, L&Al AA 2% HAE + 1 °CE FA I}
21.3. pH &#7]
214, &F4A A7
215 AEZAHAX
216. &
21.7. 7]

222, ZAFE UaH Zo] vEth
(1) %3tZ<(Calcium chloride) &

oH
CaCl, - 2H,O 11.76 g= ®olF°] ol 1 L=

i
(2) 4k Id] <5 (Magnesium sulphate) &<
MgSO, + 7HyO 4.93 g2 2ol Folal 1 L= gtEn.
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(3) ©AFAYUEF(Sodium bicarbonate) &
NaHCO; 2.59 g& o] <o) =olar 1 Lo @t
(4) 93}ZF(Potassium chloride) &<

KCl 023 g& ©o]2Zo] 5o]1 1 Lol w3t}

23. A@F
@A G AHEste olFe "ol Adste oF FolAM fGA 7+E & deH
el AAA, AuA adde adste] AR ANEFES ol FHE F
ZheEl 1 F e I olde AASH Al ARERITh Al AHgske JiAl=
AZE7E Fzsty 734 7180l e Ae ARSI,

231. FHAF

=x0)% Al %(?m)xd% /\l“'?j%(oéx:_) H 4
Ao (Cyprinus carpio, common carp) 3.0 £ 1.0 20 ~ 24
%Ay (Oryzias latipes, ricefish) 20 £ 1.0 21 ~ 25
T3 (Poecilia reticulata, guppy) 2.0 = 1.0 21 ~ 25
A B2} Al(Danio rerio, zebrafish) 20 £ 1.0 21 ~ 25
B )AL 0] ]
) tflle:t d ﬁnﬁ;”fpm“ promelas, 20 + 1.0 21 ~ 25
e ‘ ,
o Jg;il()Lepoms macrochirus, 90 + 1.0 5] - 95
o = .
o ﬂ;ﬂ\; mggwmmmus mykiss 50 + 1.0 13 ~ 17

232, AN@RA L =3}
Aol Abgske Al A Aol 12 & o] Ao SAdA =3AAF st

O
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M, Aol NG 7 A dolt olgle] ZAolA FAAFHe] A8 3459
2o o] BolA w3 At FTh

ol
{

0 S 12 AZE ~ 16 AZE =9

=
% AHEFY AA KL E 2313 F)

1o
r O
ol
o
N
)
o
ol
)
>
2
2

il
i
e
ol
ol
2
N
i

(5) AEAA : ABAAE 48 AT
at3 Thee] Y]z wet ey,

D7 Y o] MAEo] 10 %2 ZAsH AHLT ARE w7 @

@ A&l 5 % ~ 10 %old ThAl 7 Uzt o AL e = BT

® AAgol 5 % vlgtol® AFe] A&},
o EAAF AT B|M5el e Ao BoA 9o 2A[L) ~ @)]O
2 A&H o AYASET 720 fAEHE Ao AFAZL A

T 7 4 AAEC] 5 % HNRR] ARSTS ARNAIR AR

3. Al
31. SAAE

o

31.1. AAFELE A
NBEAS AU SN EodA AASEH ol xS FEF gl IAANFL
NEBEAL LGyl SAANE TERT Ats AL W37 A Algoth
312. 96 A3t FoF B3I}

313. txzwd AT 7 10 vtelE dF o2 AYstE HA 7 uhg o dES A
£}

=8 FEAECE 100 mg/Le] v% v 345 it

314, BANG BRI 9% AzF Bk AAoir} @ vl BAHA &S A5
NRBAY LCyS FANE BE ol4oz dv o, @ vlEs Aol B

g A9 BAFE T
315. T2 Z=x=24to] e} o]2 s 23}
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HA PN ZFolx 5 7 o] FR(HHET Al9)

3.2.1.

ok BAGANA 7bsd A% 0
)& B3 A

Ela

(5=

i3
=1

BERJ =2 of v A

|2

X

~ 100 %

%

lo] z=A) 3o}

S

FUNL HHFE 34

B

ol

22

3.2.3.

ol

T At BEA AL

—_
o

AN @& A 100

T
T

3k B %A

ahof of

Agel BgAde A

B ZA

HEL

&

oHF 1).

o]:t‘s

A

ol

3 MR 6 AR O

Az

ey
T

32.7. AlgAZ

s

A 9713F

=
==

3.2.9.
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33. oA
331. AN EY 834 7+
Aol AjtetAl FlE AL dFsr] s ool B4 V1S WS of
Fid=3
- izl A AAAA AMBES AIE T2 AR 10 %5 dA gotof

- AR S AR 2 AREES A RAIAVIES s, HaA WA
T4 Ee 4y NS FARH

- §ENLETFEE E3EEY 60 % ool HESF

332. AEMA FAS} ADFY HlE2 A5 WAF2e] A, AldF 1L

3.
G NG ARERFo] 10 g& WA FES Dk f4Ae] AE 1 oY=

7P st

f 8
o TS Haglele 2oE ¥ FEe S8 L E ATD F dH 59
Nd=Zo] FTAgel A 2Hd 8718 AHEstH 7] gl Fo3H.
334. AL pHE ZAHSA ¥ FH5tE W A= 2FLYS 71 &
3|42 pH7F @A 3| WHitsls B AF=d B2EAYS pHE ANI=ZE=
7vet7] Ao M pHet ZEE xdste] Al AP oju Ad=ZE EF
A Fxo] WH3t= HAF}s|oF ot Fehkgoly AlF=EY A To] Lo
U =5 3ot pHY - AAHHCL, Hydrochloric acid)® AU EF
(NaOH, Sodium hydroxide)< Ar-&3t= Zlo] vt&2] sttt
335. BF7E 12 AE ~ 16 AHE) : 8 AE ~ 12 ARHSH o= Fh
33.6. A@7It &k Hols FFIA B
3.3.7. Al

338. ANAEFT AFMALY dsol FF= vA F Ae WAHLAE HAEFR
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3312 A AA 7132 Al
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& AT A

~
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1. 279 A

- 279 -



(LCs0) 95 %l

A

A TS B

st HiAdl=

Aol A TS T

A%} =

o LCsoE

S

°]-&

[e)
tl'-le?_‘

1:101-

==
QL

;01_

W

2. A EZAHe] B

ot

£ ofof

Hug wj= ofef o] W&ol

21. A7 w2 AAA

22. Ad

23. Ng=4

@) £E(%), BeE
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(6) AEE A
@) ABLANA AHEA ] A
26. NEAT . (1) AB7IZE FF 0 % Aol YERG A=} 100 % AAHE

() 7 =EF=E TN AAF D FAAAE
(3) LCso & 95 % A& 73t

4) LCs &= T3l A3 44

(5) T=-¥-g IHEx%

(6) HE=TANA ] A AS

7) N@HGAAM YERG o454

(8) A@HBolA ANF Aol IS & F Uve 809 T

9) 71Et eulAgE A

(10) BzA A4 BIAElg Rede Ag 44 2 55 4%

1) OECD(2000). Guidance Document on Agquatic Toxicity Testing of Difficult

Substances and Mixtures. OECD Series on Testing and Assessment. No. 23.
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(p < 0.05)9]

ANEED A T4 LOECY HIZ o}
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1.
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=
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A5 A Ho] FAAFAEAIE

I. e

1. &3
°of NEL B FEMAR e SAME AT V2BANFOEAN EdS
ol g7 APolel WYt wEL Bl B R4S 2 YsEd &
Zo] Ytk
7h AE& ALolE AT
() @84 BAE sbseht £4420 240 /b golaiA dg8nt.
(th & AdWe Aeide F=2 gstEdon gAdHs, s g A
F So= & #Hed = Ut
(h & Agels FEHANAE o] &7 FAANY A ATEFS 08T =4
AF g SR met dEstel AP £ glod dAAE sEEde] ~38y
< 99 ANdolv, geted] fadA AR 5 FUME HHoE s=

A A AWM dolx A% ALgstelo} Fi.

2. B9
21 HFFERARE E(LCs)
NBAAES] 50 %5 AMEeHAl & ASE FAHE APFEZDS A AEE(Lethal

concentration) S L™, A @7IZts W7](el : 14 d-LCx)

22 "z =4
Aol Abgsks AEe FstEded e ¥hso] dARIIE FAY FHo=
ARgSE BetEd 2 dEto B E(CH.ACONH) E 2 AR

TEC EY AxFol U Ad=de 7Y, mg/kg)E 27
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1. A9 &1l

1.1 A= 9 7+

1.

1.

1.

115

114 835371
A

11 A@L7] : SetHow BEHA AL FeFo] we A4 A7)0 47
(1L Hol7 %)

12 L5410 7}53F vlekAx] - 20 °C + 2 °Co L= H QoA A} 55 +
2 °CE SR8 2% 400 H2 ~ 800 22 Z2A 7153 vy == A3

1.3 pHZA7]

1.1.6 FEFHC|H : 80 g/m* ~ 85 g/m’, T/ & 02 mme FF o4 A

117 &% #pold @ nigo] A3 dgdo=M %o] 8 om, AF 3 o7} H<=

122 20 % 7l=d AE@FHE

123 70 % FJAHEEHQA A 50 um ~ 200 yme] YAAFQL Aol 50 % ©|%

g A)

124 pHe ©2M2EE 713te 6.0 + 052 2H3oh
Ao Az dEe AT vlER Edete] diY AFEYM Ee &% W7
RMEHMZ 3] EFaT 2o ARE 105 °CollA Axste] A sl
TEGES SAYH AAY FEFFl AT oF 35 w7 HES o2
s Jhe s I A2 JATEG dHE THElE =0 yekAME
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12 54 BxoA AFEAY A4 EFE AN YallH 2FELS F UET
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Ro)]} - 100 = % A
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i
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off +

2H] %

Rd = EHEY—LL 19] Al
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Ro = B&F 29] 4hk e
13 % gizze 58% Aolsk A= 15 % ool SA @AY, e 347
A%, AF AP RHPF oz Bustel Aok Fh

14 2 A¥E=oAA, % dAE AdH. % IAE  log-normal (F2

el 1A ZE T8 ECy @t 72 5 3
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Log-probability) &%l Z} &Xof

1.5 EF AAE A3t 95 % A=A ALY ECy #S AARE + Aok A=
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2. 39

21 HAYFAZFE(LOEC, Lowest observed effect concentration)
z@s) wastel AQBAe] HolF BEp < 0050 FFL ek
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W Aoz BEHE FE F MY He AP 5=
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23 724 A¥(Flow-through test)

24 WA FA A Q(Semistatic test)
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14 A& o7
SAANE AHgete olRe " R gl Adste ofF FolA fGA 7
T A AAA, A edls aEste] AAIT AFoFS teol FHd
TToNA AERin
141 AEF H AJAH)==
(1) $Ae)(Oryzas latipes, ricefish) : &5, 24 °C + 1 °C (4%, 23 °C £ 1 °C (¥
3} %)
2) FAMNEA (Oncorhynchus mykiss, rainbow trout) : B, 10 °C + 2 °C (FA %),
12 °C + 2 °C (%3} %)
(3) EW]4F Y (Pimephales promelas, fathead minnow) : &<, 25 °C + 2 °C
4) A Be}3) ] (Danio rerig zebra fish) : &<, 25 °C + 2 °C

)
(5) V1= Gprinodon varieptus, sheepshead minnow) : G, 25 °C + 2 °C

9]

(6) YA(Cyprinus carpio common carp) : B, 21 °C ~ 25 °C
(7) DA Ohaadyndus kisutdy coho salmon) : 275 10 °C (78, 12 °C (F3} 9
(8) o/ (Oncorhynchus tschawytscha, chinook salmon) :

.

¢

=, 10 °C (778 9), 12 °C (F3F F)
9) Ao F(Salno salar, atlantic salmon) : &=, 10 °C
(10) &1 F/(Salmo trutta, brown trout) : B 10 °C
(11) &5+ (Salvelinus fontinalis, brook trout) : &<, 10 °C
(12) &o1F(Salvelinus namaycush, lake trout) : &<, 12 °C ~ 18 °C
(
(

=7
A=W 7| (Ictalurus punctatus, channel catfish) : &<, 26 °C
o

A AWALO|=(Manida mmidia atlantic silverside) : E5 22 °C ~ 25 °C

)
)
)
13) EF4(Lepomis macrechirus, bluegill) : 27, 21 °C ~ 25 °C
)
)
) T AL _Mﬂda painsulae tidewater silverside) : A+ 22 °C ~ 25 °C

NP RERE Add FEE2 HoAY 7l AEZHYAN &71aL, v
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13 AldE 2 Hol
131 EWF 7}28l Daphnia magna & A-&3ttt,
132 =A7} B&stal 143 AAE A
133 A5 2443t v|9ke) o] A E AHE-ZHT
134 Wols Sdenastrum, Chiorella 53 22 4719 =

ok M4 E=E M7 o9 wjgAe AgEte H¢

14 ANE&Ae =4

141 ANIEALS gl &3] =& F4HAIA ALEST
142 Nd=2o] HlFgAolAY &3l =7t Y2 A5 FF(stock solution) ]
Z Al fr1e8 s BAAE ARRE ¢ o /{718l acetone, ethanol,

methanol, triethylene glycol, dimethylformamide, DMSO) &= AH&Z 4 oH,

i

EAHA 9] 9= cremophor RH40, methylcellulose 0.01 % E& HCO-40 5= A
| & Ao &y A THe’t & A& 001 %(v/v)E A BES
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o,

2. AT

1 g
ANPEdd EHES 21 o B =& W FY A2lsod TS U=
FE( EC, ECs &)E AFE3stH, ob2d Adlsdd ks UeA &= F
FFALFEENOEC) Ev FFS UeUE T& 7ted HAYIFAIsE

(LOEC)E T3ttt
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Z1) 29 WEAMs 2 M7)e] 24

1) M4 =5 M7 vl =4

M4 == M7 #jFd e A48
PA X o ) AR 2 54 HUE
v o == % %éE(HH) (mL/L %%"{Fk
(== E3) 9 (mg/L, SF/<) ’
M4 ¥iA -9 | M7 wjA A
D &9 1 - 20 50 50
2) CaCly»2H,0 293,800 1,000 1.0 1.0
3) MgSO47H,0 246,600 2,000 0.5 0.5
4) KCl 58,000 10,000 0.1 0.1
5) NaHCOs 64,800 1,000 1.0 1.0
6) NaySiO3:9H,0 50,000 5,000 0.2 0.2
7) NaNO; 2,740 10,000 0.1 0.1
8) KH,PO4 1,430 10,000 0.1 0.1
9) Ko.HPO4 1,840 10,000 0.1 0.1
10) Vitamin =<4 - 10,000 0.1 0.1
Thiamine
hydrochloride 750 10,000 o
37FA vitaming shube] FSFFl
Cyanocobalamine 10 10.000 £3|AA  “Vitamin FFH” & A
(B ’ =3t
Biotin 7.5 10,000
TER4E d¢ Fnae Asen
"7 E9e A MIEE e F M4 EE M7 WFYS Az
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w29 12 24} AT 2
s T SEEON | sgele) HARMLL, £F5)
(2= 24) ¥ (mg/lL, %) | - M4 71& -
M4 WA S | M7 A A
H,BO; 57,190| 20,000 1.0 0.25
MnCl4H,0 7210 20,000 1.0 0.25
Licl 6,120 20,000 1.0 0.25
RbCI 1420 20,000 1.0 0.25
SrCly6H,0 3,040/ 20,000 1.0 0.25
NaBr 3200 20,000 1.0 0.25
Na;MoO,2H;0 1230| 20,000 1.0 0.25
CuCly2H,0 335 20,000 1.0 0.25
ZnCl, 260 20,000 1.0 1.0
CoClz6H;0 200 20,000 1.0 1.0
K 65 20,000 1.0 1.0
NaSeO; 438 20,000 1.0 1.0
NH;VO; 115 20,000 1.0 1.0
Fe-EDTA £ 1,000 20.0 5.0
2 7tA FF4E 1 19 HER
Na;EDTA»H;0 5000 2,000 T )
Fgste] PFee Fe-EDTA &
FeSO,7H20 1991 2000 | aored HeEsH ©
= zﬂ}——‘ﬂ‘r’}

FR4E 9F R4S AU
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2. 39

21.
AA7A @A A

vl o} (Embryo)
Aol Bdalo] o] AYP FRE R}

22. FEA A of(Sac fry)
7] A7A A A F A

23. HAHgFH=

24.
AP AN F GFE dehA g
A9 s
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131. AHEOFE, ARAS)2E 2 FF7]

T F ANg AgLE W) B57](hr)
%:/\]'E] o}~ 24 =+ 1(‘/“[\‘%‘)]13_]'), 12 ~ 16(”61) .
(Oryzias latipes, ricefish) =T 23 + 133 12 ~ 8(hH
%ol . ) 12 ~ 16(%)
(Cyprinus carpio, common carp) =T 21~ 25 12 ~ 8(h
A 7] &0 o TAE, HjopAl 7] H
(Oncorhynchus mykiss, = 10 + 2("5753] D 23 3 Jdx9

: 12 + 2(5-3t%)

rainbow trout) T Bk kxAd §A
Er|4k o
(Hmepfga]es promelas, fathead = 25 + 2 16(9) : 8(H
minnow
(Danio rerio, zebra fish) =T 25+ 2 12 ~ 83D
F8o] e 12 ~ 16(9) :
(Carrassius auratus, goldfish) o A+l 12 ~ 8(¢hH
= o o1 + 1 16() : 8(3h)
(Lepomis macrochirus, bluegill) = - s BE
ZFAH A E o = .
(Menidia peninsulae, “T(l‘rﬂ, 0)/"" 22 22 ~ 25 12(%) : 12(¢hH
tidewater silverside) *
Aol A48 % ~ 15 .
(Clupea harengus, herring) %0) 10+ 1 1208) = 12050
o] A5 % ~ 30 ,
(Gadus morhua, cod) %o) b E 1 1208) : 128
BrE A5 % ~ 30
(Cyprinodon varieqatus, =T )°° 25 + 2 120%) : 12(8H
sheepshead minnow) *

132, A& A=
ANPAFEZRE AAT AT voAY FeE HAEZY4dd &711, v
AAS AAT T 22 A4 A ALgFTh
14. AS 2 M
141. ARt A8 Ao AMgshe A4 E Y AS AMESTh A A
AT 2A A FEFE AT F dh
1.4.2. pH ®W3}= £ 05 A9 o7} FHojoF 3o}
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2) ¥oA(Cyprinus carpio : 3-8 80 %, 3 T WEE 75 %
() FAINEA Oncorhynchus mykiss) = F-3+& 66 %, 73+ & ALEE 70 %
73l & HEE 70 %

)

| B.2}3) < (Danio rerig : 5-3+& 80 %, 73} F HEE 90 %
B (Carrassius auratus) : 535 60 %, H3F & HEE 80 %
2 (Lepomis macrochirus) : 7318 60 %, 3} & BEE 75 %
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21. HA2Y9FB 5 E(LOEC, Lowest observed effect concentration)

F dzzs) vastel APEA feF AE (p < 0059 FFE
o=

22, FYFHEFE(NOEC, No observed effect concentration)

23. ¥¥FEE(ECx)

24 o7 /NAE A& (Individual fish specific growth rate)

WE IRA S 27 FACl 71 23 A ZE

2.5 gzl A Y H /4 & (Tank-average specific growth rate)

ZF 5o X 3 AA NAY HAE HAAE
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== gt
134, AS5 2 8459 FAL oy EAA ANR 2L A B= AL AL
Elg=
Liges 7l & A
AA=4 < 20 mg/L
Zf7]¥2 (Total organic carbon) < 2 mg/lL
Hlo] 24 SRy}
(Unionized ammonia) <1 gl
AR a <10 pglL
Z F710A A < 50 ng/L
T 719 aA 2FA (PCB 23D < 50 ng/L
= 77194 < 25 ng/L
14. Ag o7 3 =1
14.1. Aol AH&sle AT FAMEAE AH&ste Zlo] AR =Y ol ol A
AE TE FS AT 5 Utk olHY B L AIE 4% BT 2A
E AASIES S
Al g = A
. ona | BEA | cxAAA | HE A9 Aas
[e) RIS | i=] (¢}
©) (hr) A (@) (/L) (mk2]/L)
Al 21 ~ 25 12 ~ 16 | 0.050 ~ 0.100 | 0.2 ~ 1.0 5~ 20
(Oryzias latipes, ricefish) ' '
A7) &0
(Oncorhynchus mykiss, 125 ~16.0 | 12 ~ 16 1~5 1.2 ~ 20 4
rainbow trout)
A B2} o] Al
(Danio rerio, zebrafish) 21 ~ 25 12 ~ 16 | 0.050 ~ 0.100 | 0.2 ~ 1.0 5~10
AR EE e AFEEE AENAIS dAEFA H
1.4.2. o729 3}
Aol AHg3tE olfe TY EAAA AE AT A Yt A&k
Aol vigZsitt, Alg Aol HAa 2 I AlF2AH FARE 43 25 89
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NEZF AR o]
AR ol = ol
(Oryzias latipes, ricefish) (Brachionus, Artemia)

A 7] <o

AzE o= o
(Oncorhynchus mykiss, rainbow trout) a o} x]o] H o]
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1. A7e] A7
11 Ndo] = 2]
Mol A2 H-E HAE

1.2. 2 AHE0] 10 % o]/ =0 A= A 4ES AFstA =t

13. 2d3ak=e 2 7id 2 ARyt Abol o] 54 AAE rol ™, S 2 ol oF 2.

= log.W. — log.W. % 100

= loge\-‘v;— tloge\-\ux 100

r =7 /WA AAE(Individual fish specific growth rate)

r = T2 A 2] ¥ /3 & (Tank-average specific growth rate)
r; = 7} & (Pseudo specific growth rate)

wi, wa =ty Bt ZZFell A o] Al ) FA

loge wi = Al Al A Al A RNAIE F-A 21 3k

logewy = A1d T& A AANAE FA 21 %
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A13% A Ho] HAFAHAH

21

2.2

24

ATt == AIZE S Hold {5 (Offspring, Juvenile)e] 7NATE AT S ZH
Alg B AalFoel Ui d3F AFE Fetd 4 . olfelx A9 A

X A& & (LCx, Lethal concentration for x % lethal)
gz vluste AEES 3% 55 HY ShlA x %9 AAE UEMA 5%

(Ciﬂ’ LC50 . E]_]_‘Zl:(SO %) 7—(]/\]'%5).

HAYFHEFE(LOEC, Lowest observed effect concentration)

N

Zod Hlastel AR FolTk Aol(p < 0.05)7F A= AT & F 7
A e BE
T4 3H2-5 E(NOEC, No observed effect concentration)

=T Hlalsty FAHSRE fo’F Aol(p < 0.05)7F fle AT &% T 7t

F EE TER HA2GFA L EE(LOEQ) HIZ oFY s &

¥ =4 (Reference substance)
4N Pl AZAR] =AM FHHJA=AE Fdsta AP AE=FY ¥EA

o W37t fse ATl s Agsle 4 AddxedEs F=2

FYFE AFoe ExTH Y} METZ 3 RN AES 53
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25 %%k%E(ECx, Effect concentration for x % effect)
iz vlustd AgE 3% 55 B89 ¢klA x % ¢ 4TS UEMH 5%

(c':ﬂ, EC50 . %#(50 %) Og%]:%}—)

2.6 A2 & (Reproduction rate)

o

AP B A B vkl AAE FE5e] FEg

TEe EY dxFF tid A@EZ Y FA(mg/kg) = FA
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1. Al &4l
11 Aol gk AR
NPEd dig AHo] g4 54 #e A
T Ut} oluto] AFHEAHS FEINE, Po, 371, B4 F As(,

s
A g 2ol A RS 5) S5 Aol #87 Fuol.

21 NE87
fre] = sstd o s B4 AEE ©J @9H3F 200 em’, 1L ~ 2L &9 &
718 AHgstE 37 9 9 BERF oA Aol gELS e F e

1.1.2 A=x7]
105 C o] o2 /A 713 A
113 YA v H

114 pH 247 2 25 =4 2%
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31 B Ao ALEHE 2dF EFY AL te&x g olw, 105 ColA ek

(2) 20 % 3% E(Kaolin clay)
318 A (Kolinite) & 30 % ©]dY A
(3) 70 % A Y AHQuartz sand)
UAF=7] 50 pm ~ 200 ym9] L& EHE 50 %ol FHE A
(4) 03 % ~ 1.0 % BAFZH(CaCOs 2, 24%)
et S 718t 27] pHE 6.0 + 052 243 Q3 eitdsE 4 E
Fo T4 Aol wEt 2k F Atk Al Ade B AEFe AMFATHA 1
M KCl =+ 0.01 M
132 99 = &< A& &
gtk A A2 Aol Axd JIFES A s3] A 4=

o 5] 40 % ~ 60 %(AEZFF] 50 % + 10 %)l MFet= Bo|eFs

- 369 -



btk A x2T JIFEGFS 0% 535S W AHXF(Standing water) A
(Free water)7} AojA= ¢k Aok JAFEYFS A TS 75 2 == 1SO
11274(F 1) W

133 Ad=dS BEY Fd HF] A&sAY = glo] Edste AF, BEdE £
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e oM B EFsE ASols 37 2P "olesE @B
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dEdo] A 52 AV =4 A7 EYe pHe =434 =0

14 N@ZE 2 Hol
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AR 2 e EAAF B AAT ARE F 2 ~ F 67 2o
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