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4) ZEIAM 0 485

SIRBEE (BEH HEEK, BFEHBE, 3.00, 540, 9.30, 18.0 XX
30.0 mg/L
(Z:Eb1.8, BHEEE—TE © 100meg/L, HCO-303s X UFDMSOEA)

B)HBRIEE : 100 ml
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%E%ﬁ%%;U48%ﬁ%ﬂﬂﬁbtﬁ%@ﬁ@éﬁﬂ%ﬁﬁ,ﬁﬁﬁ@im%uﬁ
THHTOT, SEEREOELICEREEBETRALL,
N2 BHNEBEOER

s B = A (EiC50)

. 13.5 mg/L (95%{EEEEBR : 9.30~18.0 mg/L)
FREERBE (NOECI) - 9.30 mg/L
100% A ERIERE 30.0 meg/L
3)48 HHRBEOBR
wm kA ERE (EiC50) :  10.1 mg/L  (O5KEFRMRR 8.73~11.9 .mg/L)
BE VR (NOECT) ¢ 3.00 mg/L
100% S ERIERE 18.0 mg/L
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1.3 FERHBEORRRSLIVEERET TOREE
FEEHETSFERORBECRET L.
l?btﬁ%%ﬁwﬁﬂﬁﬂzﬁibﬂ%ﬂﬁb,H%%?ﬁ%ﬁk%%ﬁ%b%ﬂ@“
:&%%%Ltgﬁﬁ%T%E%%%ﬁﬁz&ﬁﬁw%ﬂﬁb,ﬁﬁ%ﬁﬁmﬂﬁbtzﬁ
7%”&%§Ltc%®%%,2&0FWKﬁkﬂtﬁot:&iDﬁﬁ%gdﬁ%¢ﬁﬁ
ETHo= eI

HRED
ﬁ%m@éﬁm%m%&ﬁmﬁfiyy:mmmmmwwwﬁﬁ%%wto
Kﬁd&wﬁﬁﬂwam@ﬁﬁﬁ%%ﬁi@k%bt%wé.%E%ﬁuﬁwf%ﬁﬁ
ﬁbf“é%@f%éoit,%ﬁ%ﬁ(éﬁDAEﬁU?A,ﬁﬁﬁﬁ)Kiémﬁ%
DRI ERE (EiC50) X 0.23 mg/L TH27.
BT AR BE OO I V2 ORBENIE
%ﬁ#w%@#B@ﬁ%ﬂitﬁﬁ%t%%ﬁo+ﬁtk%é@ﬁﬁ@%%%b,%K

%ﬁbt@—ﬁ—ﬁ%b,%S,E&éhtﬁﬁ%%@f—ﬁ—ﬂ%ftu:@%@
(wwilﬁmaéin)%ﬁﬁivyzwﬁab,uTm%%fﬁ%Ltaﬁ%L%K
%Eniﬁtgot61@%u2@&t@¢%%%btoSﬁﬁtxbﬁgﬁﬁﬁam,
%@ﬁ2@%@%t%ﬁm%ﬂﬂf%ﬁ%%ﬁﬁ%éL&motﬁﬁm6,%EWE@K
%%o&ﬁ&%gﬁb,%a(m%ﬁ&ﬁ)%&éht@%%ﬁﬁm%wt(mmﬁzﬁ

N

4R RERK) .

1 &EHK: FE5k (3.28H)
DNEBTHE:  HiEEE  3IBTAMLT0 BOL SR 7K
pifefe 35 3L BEXK

3) KiR: 20x1T

4) BE7: =Ry, 6B, 8EFEAE

5) 5 Chlorella vulgaris

6) fefEE: DUy o1 EEREY 0.1~0.2 gl (FRRFEE) /H
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3 HRIE

3.1 HMBL&E

NRESFR ek
2) =B 48 EFfH]
NHREE 100 mL
4)EH - 45#/BEK
DfREE: 0B /BEX (IECHESETIEEX20H)
6) FRERIRE : 20+1°C
7) HBER : ERIE, 16 BEMEH8 B
8)#3EE ¢ BASEE
3.2 #FHERUK

BEZEA BETKEKZBEEROEL, BREEFREZBRELEE, RoBEILEZEO)
PERALE., FRADEEL 65 ng/L (CaC0z3¥EE), pHIZ 8.2 ThH-oT=,
(TREsE—1]

3.3 HRERSIVERES
DHEEER: 10nl EFZAE—F—
2){EIEHE PVC BU7k#§ ({EiR3EE TAITEC & COOLNIT CL-80F &)
3) KIEE : RIFTERS 2455 02 &
4) ETFEEFE R | ER{LFEEHRR DOL-10 &

5) pH# RETHETESR HM-40v &

_ll_



3.4 HRBEEORE

ARBOEEICETL, FBEBSLU L, 3, 10, 30 mg/l D4 EEOEER (A3,
£0E, 0VE/BER) ?BELTRABRZT 2T

ZpEE EMELE 24 B OEXKEAFSEL 1~10 ng/L BT 0%, 30 mg/L BT

™M A,

%%f&oto%ﬁﬁﬁ48%ﬁ%®ﬁﬁ@%$@1&3&U3myLETO%,wmyLZ

© 30%, 30 mg/L XT 100%TH 7
HBREOEKESZE, VWThb0%TH-T
LER-T, ARBIBITHEES 3.00, 540, 8.30, 18.0 BLT 30.0 mg/l (L%

1.8) OSEfEE L,

3.5 HBEHEORAE
HEHE L 1500g FRL, DMSO 150 mg (CHE, HCO—3 0% 350 mg MzEE

Li. DA AERATHERL, 1000l CEFEL, e IR 150 ng/l DEHEZHAEL
. BEECERDETSER2VEFREE 500 mg/L (DMSO 150 mg/L, HCO—30

350 mg/L) #AE L=,
500ml. DA AT T AIUIERKE AN, LRERYEREFSRECIS U TRNLEE,

BEEEMN—F (100 mg/L) rid LS IEEIEREINL, EREREREWRLL
BREBECITERYEOAEEELN LD (BhiUZREE © 100 mg/L) EFAELZ.
HRBEICIE, FRAOAHEFRVIC

3.6 HEEREODT
s@mERX (BL, §1RBRESE) L2010, SRELES I UESELTEOERRE
0.75 LA RER A TERL, 7TE = PYAEZSERNGHP L CizE oL,
T b= b U ATHEE L EEERT, EBOKTER L-vDP% HPL CHIERE L L
. SRBEORBVRBE I, FEESHD P/ EEEOENOEE LT

Bt BER— 2R LT

_l2r-



3.7 HE=fE
shESTE KR, EEEREEE (0.0.) , pHEHEEH®, 7202y rZAVTHER
vaEBAL, FORESPEZSEMELLE, FOB, EXy FROFEXRS, 22T

1
AV

|,
i

BRI LT 1%URERB L I LE, 20%, SEXTE (8K 48 BHE) =T

BELE,

BEE 24 BLU B EMRICI Dy OBEKEFEOBRET o, REERTECHL
B LT, 15 BERITRVBAREKES St R L (BL, HEkE kP E
KIFB o E2B%L, KEFE-THLDOIREASTCED T, KETHL OR2VTH,
KIEEE L TEDRETI UL o BEEMICKEICIES D KT 20, BURLLEZSHE
IEBKEE IS, i, EERBRTRVEESTY 15 B 1B TLARFZERL
HEEIE, EEREHRP-oT) .

Aig, D.0.BEUp HiZ, SEEERAESIUVEERTE (2B 48 EFMK) T, £
FX (BL, £1285%, Hk30E) ORFREICOVWTAELL,

HEOEY

ARERTOIVr a0BEREEE L ERESE Q05 »bBENKEATE (%) 2R,
Binomial BZ 7z Probitieiz & 0 REFEHRASERE (RiCs0) EH L=, BRI, TO
PB%EERALEH L,

£, IVVAABKEEFZITVRSRERZ B REERRE NECH EL, 2TO

IO aNEREESZITAEREEE 2100504 %‘%{Eﬁ{%gk L7,



5.2 HBHETOERDEEE

EEmsrEOBESHESRBEIT 3.19~28.0 mg/L (REME 3.00~30.0 mg/L ) THY,
SEeTE (SEMAEEEE) OBEIE2 78~24.4 g/lTHoT. i, FREXOHE
B EEABREOREECETAEAIE, RBRMBET 93~108%, ETHRTET 81~
98% THh o7,

L=2oT, SERBERBEED 20%LUATH>LDT, AR EOBHICIRE

EEwEALE,
(Table 1(p.16), HTBREH— 21

5.3 AHBKEAFBRE (EiC50)

sawpass 04 B OBEKESEIE, HRE, EhEIR BR LU 3.00~9. 30 mg/L ETV
F1Y 0%, 18.0 mg/L KT 95%, 30.0 mg/L BT 100%TH =7,

EEEEis 48 R OBKEERE, MEE, EHEIRE R LU 3.00 mg/L ETVIRD
0%, 5.40 mg/L KT5%, 9.30 mg/L KT 30%, 18.0 XLTF 30.0 mg/L ET 100%T
FoT,

it,ﬁﬁﬂtﬁwfmﬁmﬁwtiﬁy:ﬁ,é<%$énﬁmoto

04 BEEREEE O EEEKAERE (EiC50) ¥ 13.5 mg/L (Binomial EYTHhY, TO 9%
[EEER AT 9.30~18.0 mg/L TH 2T

5%18

48 EMET DR EEKEERE (EiCS0) T 10.1 mg/L (Probit FE)THY, TD 95%

$EFR I 8. 73~11.9 mg/L THo7
(Table 2(p.17), Table 3(p. 18), Figure 1(p.22)]

_14_



T =& ONOEC]

i

5.4 BAEERAEE (NOECL) B XX 100%E=SER
TRUEMEZEOZNEFFAEE (NOECI) T 9.30 mg/L, 488

-3

EERIZB
L 300 mg/L k2817,
T, 100%EEREREI24EEE T 30 ng/L, 485 TI8.0 ng/LTh o7,
[Table 4(p. 18) ]

5.5 REBEOKE, BHEEXEBREBIUDH
=BEAMFRORBEOKIEIX 19.9~20.4C, pHIZ 1.7~8.1T&h-7=,
Tk, RBEEPOEEBRREEX 6.7~8.3 ng/LThH Y, 2 TORRE CHAMBEESER
ED60% L EAsEFant, QOCKFORTMEFERELE 8.8 ng/L)

(Table 5(p.19), Table 6(p.20), Table 7{p.21)]
Bk
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Table 1 Measured Concentrations of the Test Substance under the Semi-Static Test

Conditions during a 48-Hour Japhnia magna Immobilization Test

Nominal Measured concentration{mg/L) Geatietric Mean
Concentration 0 Hour Percent of 48 Hour Percent of dufing 48 hours
{mg/L) new Nominal old Nominal {(mg/L)

Control <0.006 - < 0.006 -~/ —

Solvent Contral < 0.006 — < 0.006 - —
3.00 3.19 106 2.78 /93 2. 98
5.40 5.70 106 4,91 91 5.29
9,30 8. 63 104 8. 561 92 9. 05

18.0 18.7 104 17/7’ 08 18. 2

30.0 28.0 93 4.4 81 26. 1

new: freshly prepared test solutions
old: test solutions after 48 hours g&xposure period

_16_..



Tahle 1 Measured Concentrations of the Test Substance under the Static Test

Conditions during a d48-Wour Daphniz msgna Inmobilization Test

Nominal Measured concentration (mg/L) Geometric Mean
Concentration 0 Hour  Percent of 48 Hour  Percent of during 48 hours
(mg/L) new Nominal old Nominal (mg/L}

Control < 0. 006 - < 0. 006 - -

Solvent Control < 0. 006 -~ < 0. 006 - -
3. 00 3. 19 106 2.78 93 2.98
5. 40 - 5. 70 106 4. 91 91 5. 29
9. 30 9. 63 104 8.51 92 9. 05

18.0 18. 7 104 17.7 a8 18.2

30.0 28.0 93 24. 4 81 26. 1

new: freshlv prepared test solutions
old: test solutions after 48 hours exposure period
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Table 2 The Numbers of Immobile Japhnia magna Exposed to the Test Substance undgr/
7
the Semi-Static Test Conditions //
//‘

Nominal Cumulative Numbers of Immobilized Daphnia ///

Concentration {(Percent Immobility) /
{mg/L) : 24 Hour 48 Hour /
Control 0( 0 0 ( O/)/.,/

Selvent Control ol o 0{ /0
3. 00 0{ 0 { 0
5. 40 0{ 0) 1{ 5)
g, 30 0( 0 / 6 ( 30)
18. 0 19 ( 95) / 20 (100)
30. 0 20 (100) / 20 (100)

/ /
/
/s
y



fEEEF: 01
Table 2 The Numbers of Immobile Daphnia magna Exposed to the Test Substance under
the Static Test Conditions
Nominal Cumulative Numbers of Immobilized Daphnia
Concentration (Percent Immobility)
(mg/L) 24 Hour 48 Hour
Control 0 0 0( 0
Solvent Control 0¢ 0 0( O
3. 00 0{ 0 0¢ 0
5. 40 0C 0 1( 5
9. 30 0( 0 § (30)
18. 0 9 (95 20 (100)
30.0 0 (100) 20 (100)

_17_



Table 3 Calculated EiC50 Values Based on Nominal Concentrations

Exposure g95-Percent
Period E1C50 Confidence Limits Statistical Method
(Hour) {mg/L) (mg/L)
24 13.5 .30 ~ 18.0 Binomial
48 10.1 8.73 ~ 11.9 Probit
Table 4 Observation of No Observed Effect Concentration (NOEC) and the Lowest

Concentration in 100% Immobility

Exposure No Observed Effect Lowest Concentration in
Period Concentration 100% Immobility
(NOEC)
(Hour) (mg/L) (mg/L)
24 9.30 30.0
48 3.00 18.0

_18_



Table 5 Temperature under a 48-Hour Semi-Static Condition

Nominal Temperature, ©C
Concentration 0 Hour 48 Hour

(mg/L) New 01d

Control 19.8 20.4 .
Solvent Control 20.2 202

3.00 20.3 20.2 /

5. 40 20.1 2%

9. 30 20.0 0.2

18.0 20.0 / 20. 1

30. 0 20. 0 7 0.4

New: freshly prepared test solutfons
0ld: test solutions after 48 hgurs exposure period
% : This data was measured After 24 hours exposure period because

all Daphnia were dead/

_19_



Table 5 Temperature under a 48-Hour Static Condition
Nominal Temperature, T
Concentration 0 Hour 48 Hour
(mg/L) New 0ld
Control 19. 9 20. 4
Solvent Control 20. 2 20.2
3.00 20. 3 20. 2
5. 40 20. 1 20. 1
9. 30 20. 0 20. 2
18. 0 20. 0 20.. 1
30.0 20.0 20. 2%

New: freshly prepared test solufionms
01d: test solutions after 48 hours exposure period
¢ - This data was measured after 24 hours exposure period because

all Daphnia were dead.

_19_



Table 6  Dissolved Oxygen Concentrations under a 48-Hour Semi-Static Condition

Nominal Dissolved Oxygen Concentration, mg/L
Concentration 0 Hour 48 Hour
(mg/L) New 0ld
Control 8.2 8.0
Solvent Control 8.1 7.2
3.00 8.3 6.8 /
5.40 8.2 6.7 //,
9.30 8.2 G/Z/
18.0 8.2 A;ﬁfo
- 30.0 8.2 [//, 8. 0%

New: freshly prepared test solutio

01d: test solutions after 48 ho exposure period

% : This data was measured afyfr 24 hours exposure period because
all Daphnia were dead.
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Table 6 Dissolved Oxvgen Concentrations under a 48-Hour Static Condition
Nominal Dissolved Oxygen Concentration, mg/L
Concentration 0 Hour 48 Hour
(mg/L) New 0ld
Control 8.2 8.0
Solvent Control 8. 1 7.2
3. 00 8.3 6. 8
5. 40 8.2 6.7
9. 30 8.2 6.8
18. 0 8.2 7.0
30. 0 8.2 8. 0%

New: freshly prepared test solutions
01d: test solutions after 48 hours exposure period
¥ This data was measured after 24 hours exposure period because

all Daphnia were dead.
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Table 7 pH under a 48-Hour Semi-Static Cendition

Nowinal . pH
Concentration 0 Hour 48 Hour
{mg/L) New 014
Control 8.0 7.9
Solvent Control 8.1 7.8
3.00 8.1 7.7
5. 40 8.1 7.7
g. 30 8.1 7.7
18.0 8.1 7.7
30.0 8.1 7. 9%

New: freshly prepared test solutions
0ld: test solutions after 48 hours exposure pertod
% : This data was measured after 24 hours exposure period because

all Daphnia were dead.



Figure 1

Concentration—-Immobility Curve for a 48-Hour

Immobilization Test
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Water Quality of Dilution Water

Parameter Concentration
coD 1 mg/L
Tetal phosphorus <0.01 mg/L
pH 8.2 (22°C)
Coliform group bacteria N. D.
Mercury <0. 0001 mg/L
Copper 0. 0007 mg/L
Cadmium <0. 001 mg/L
Zinc 0.01 mg/L
Lead <0.01 mg/L
Aluminium 0.02 mg/L
Nickel 0,01 mg/L
Chromium <0. 005 mg/L
Manganese <0. 1 mg/L
Tin <0.01 mg/L
Iron 0.12 mg/L
Cyanide . <0.001 mg/L
Free chlorine <0.01 mg/L
Bromide ion <0, 10 mg/L
Fluoride 0.12 mg/L
Sulfide ion <0.03 mg/L
Ammonium ion <0.10 mg/L
Arsenic <0. 005 mg/L
Selenium <0. 005 mg/L
Evaporaticn residue 150 mg/L
Electric conductivity 180 uS/cm
Total hardness (as CaC0,) 65 mg/L
Alkalinity 52 mg/L
Sodium 10 mg/L
Patassium 1.6 mg/L
Calcium 18 mg/L
Magnesium 5.3 mg/L

measured date: February 4, 1997
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1 BRREOHSWIHE
EREBHE 0.75 Lt BEREASATMIERERL, T r=bUL 0.75 a2 NXREEL,
HPLCILED &4 LE, T = PUATHELEERKIL, SEOKTERLLLO
2 HPLCHRIERE L L, EHBHEOHRHERE Y, SEEHOY—JERL OLR
b

EELT,

> BEEks o< /57— (HPLC) BIERE

)

(=E)
EEEksov /57 BUBAFKL-7000F (No. 1)
=S AT —z Windows NT R UF D-7000ZUHPLCYATA73Y " ¢

fa

ARy COMPAQ PROLINEA 590, 7 {A7 b{; 171FS
Ty E— Fy/v8 LASER SHOT LBP-A404F
BT L—7100% (25)
AThA—T L—7300&
b Rl N SV L—-—7200%
B2z L—7400%
F—FNBERE D—7000%
(&15)
AT b Inertsil ODS-2, 5um, 4.6 x150 mm (GL Sciences Inc.)
THEA - Acetonitrile 70 %, Water 30 %
Fias - 1.0 mL/min
BiZEf® : 220 nm
REHIAE 50 pl



3

5

BRER

BEHEDI0 ng/L T F= F UEREHERL, BK, TEF=HILVTERL, O
0.01, 0.02, 0.05, 0.10, 0.20, 0.50, 1.0, 2.0, 5.0, 10, 20, 50 mg/L DFEEEH T T
B, IOEEREY —TEERLATEEFRLELOEZHPLCRIERSE L,
BRI BEE (ng/l) , SECE—27EHE (contRR) LY, REFEFHLEL, RE
BIZITIERATBAERLRY, BANIREC L ZERERAOHEHFLTL 000 RET

HoT,

EERES
BRHE — 2 EEE 500 countiCBEL, THIELTIRBETORRDERE

0.006 mg/LZ ERBIRBRE L,

IRE R
HP L CEEZEAEOEHENEINRRIIRR L2127,



Figure A-1-1 Calibration Curve by HPLC Analysis
Input Data
Na. Concentration Peak Area
(mg/L) {count)
0 0 0
1 0. 01 592
2 0.02 1280
3 0. 05 3427
4 0.10 7436
5 0. 20 14477
8 0.50 39466
7 1. 00 81845
8 2.00 160827
9 5.00 418117
10 10. 0 833704
11 20.0 1701386
12 50.0 4251140
Y= -3,570 + 85,100 X
r= 1.000
4500000 f
4000000 r
3500000 r -
= 3000000 -
‘:" -
5 .
~ 2500000
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Figure A-2-2

(1) Standard 10.0 mg/L ;0 hr
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Figure A-2-2 Continued

(3) Solvent Control 0 hr
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Figure A-2-2 Continued

(5) 9.30 mg/L nominal ; 0 hr
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Figure A-2-2 Continued

(7) Standard 10.0 mg/L ; 48 hr
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Figure A-2-2 Continued

(9) Solvent Contrel : 48 hr
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Figure A-2-2 Continued

(11) 9.30 mg/L nominal ; 48 hr
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(12) 30,0 mg/L nominal ; 24 hr
(This chromatogram was made after 24 hours exposure period becouse all

Daphnia were dead.)
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