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28.0 700 0
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5 HBRBLUEER
5.1 RERSEOEFEEIIREERIILELEDNIRERR
ZETIEREIEDI o,

5.2 HBEHMPOERYHEER

HRABAED L UUBRBEIIRRETOERYEREZME L, KRBEERORER
2.15~31.6ng/L (&FEfE : 2.00~28.0mg/L) THh, 24BEMEBEOREIX2.00~14.808/L (&
SEAE : 2.00~14.0mg/L) THo7. KRFEBHE L UURMEOSAFEHBEREIZ2.07~
31.6mg/LTH o, MEBEOBRTEEICRT ISR TARTOEER BN TL20%LA

THole LIEDF-T, EBROEEIZHNEEEICETWTIT» =,
{Table 1(p.15), (TEBEH-2]

5.3 REBFLEE (LC50)
06 BRI D BB FEAE (LC50) (X10.2mg/LTH b, F D ISHEH X A1 <2.00mg/L~

14.0mg/LTdH -7, 2B, TBEEF I UBHANBEROECTEZIZTH /=,
[Table 2~3(p.16~17), Figure 1{p.22)]

5.4 ECRERES LT IMETRERE

BSOS - B EEIL7.400g/LTH D, 100 B RIEEEIZ14.0mg/LTH o7z,
[Table 2(p.16),Table 4(p.17)]

5.5 FEMEIK
SRS L L 72.000g/Lhl FOBERICB W T EEEKS L UHEKTENEEI Lz &

BEEIUMEINBE ciaRBimric 28 nERiIBREEI kb o=,
(Table 5(p.18)]
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5.6 SBmBEOKE, EEBRREREBIUD H
srEsnEs b (AR TR T OEER T24E1CTH 2 %o HEMmEEEIZ5.0~8.4 ng/LT
»b, ‘9‘/{1@ﬁ%kiﬁ’cﬁam?éﬁﬁiﬁﬁmo%ui‘éﬁor:o p HiZ7.4~7.8T&H > 7o

(24.0°COEIFIEEMERE : 8.25mg/L} i
{ Table 6~8(p.19~21)]
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Table 1. Measured Concentration of the Test Substance During a 96-Hour Exposure
Nominal - Measured Concentration, mg/L Mean®* Measured
Concentration (Percent of Nominal) Concentration
ng/L 0 Hr(new) 24 H(old)r ng/L
Control <0.006 <0.006 -——=
Solvent Control <0.006 <0.006 ----
2.00 2.15 2.00 2.07
(108) (100} (104)
3.80 ) 4.10 3.89 3.99
(108) (102) (105)
7.40 7.63 7.67 7.65
(103) (104) (103}
14.0 15.8 14.8 15.3
(113) (106) (109}
28.0 31.6 -- 31.6
(113} - (113)
a: geometric mean
new: freshly prepared test solutions
old: test gclutions after 24 hours exposure period

No measurement was made because al! Orange killifish were dead at this

observation time.
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Tahle 2. Mortality of the Orange killifish (Oryzias latipes) Exposed to the Test Substance

Nominal
Concentration

mg/L

Mean® Measured
Concentration

mg/L

Cumulative Mortality (Percent Mortality)

24 Hours

48 Hours

72 Hours

96 Hours

Control

Solvent Control

2.00

3.80 3.99
7.40
14.0

28.0

2.07

7.65

0 (0)

0o

156.3

31.6

0 (0)

0 (0)
1

(10)

10 (100)

10 tiOO) o

0 (0)

h“.a"mnza;m"mm“mm

0 (0)

10 (100)

2 (20)
0 (0)

0 (00)

0 (0}
—
2 (20)
S
0 O

10 (106{

10 (100)

a: geometric mean
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Table 3. Calculated LCHO Values

Exposure LCA0 9h-Percent Statistical

Period Confidence Limits

{Hours) (mg/L) (mg/L) Method
24 11.5 7.40 ~ 28.0 Binomial
48 10.2 7.40 ~ 14.0 Binomial
72 10.2 <2.00 ~ 14.0 Binomizl
96 10.2 <2.00 ~ 14.0 Binomial

Table 4. Observation of the Highest Concentration in 0% Mortality and the Lowest

Concentration in 100% Mortality Values

Exposure Highest Concentration in Lowest Concentration in
Period 0% Mortality 100% Mortality
(Hours) (mg/L) (mg/L)

24 7.40 28.0
48 7.40 14.0
72 7.40 14.0
96 7.40 14.0
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Table 5. Symptoms of Toxicity Observed in the Orange killifish (Oryzias latipes)

Nominal
Concentration

ng/L

Mean®* Measured
Concentration

mg/L

Symptoms

24 Hours

48 Hours

72 Hours

96 Hours

Control

Solvent Con£f6i ’ s reeseereeeees e

2.00
3.80

7.40
14.0

28.0

2.07
3.99

7.65
15.3

31.6

AS-3
nnlg:g_m“m“.m"m“m

"Rdlém"m"m S

.mgétém“mmﬂ.. -

N

""Xétéum"m”mum"m"
Kgigm_m"mm"mm""

Kd;émmmmmmmmm.

N

Ag-1

AQ-3

Kgémmmwmwmw
Aéiém“m“mhm_m"m

Aé:énm“"m“

N

AQ-1

AQ-3

AQ-10

a: geomelric mean

N : No toxicological symptom was observed

-=: All fish were dead at this observation time

AS: abnormal swimming

AQ: paralization

-18~
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Table 6.

Temperature

Nominal
Concentration
ng/L

Temperature, °C

L Hour

new

old

nev

“old

new

72 Hours

ST

new

96 Hours'
old

“ Solvent Control -

Control

2 00

e
BB
e
e

23.4

e
—
——
e
e
S —

23.6

o
e
S
—
i

23.5

e
e
et
e
e

23.6

o
i
e
i

23.2

e
e
e
oy

24.0

e
S
e
2

23.4

S
S 2
Sl
T

23.4
i
-
s
2.3

new: freshly prepared.test solutions

old: test solutions after 24 hours exposure period

No measurement was made because all Orange killifish were dead at this observation time.
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Table 7. Dissolved Oxygen Concentrations

Nominal Dissolved Oxygen Concentration, mg/L
Concentration _ OHowr 24 Hows d8Hours  T2Hours . 96 Hours
ng/L new old new old new old new old

Control 8.4 7.1 8.1 7.3 8.2 7.1 8.1 7.2
Solvent Control 8.2 6.9 8.0 7.2 8.1 6.6 8.3 5.9

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period

_=- No measurement was made because all Orange killifish were dead at this observation time.
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Table 8.

pH Values

Nominal
Concentration
ng /L

pH

O Hour

new

.24 Hours

old

new

.48 Hours

~old

72 Hours

new

old

~ Solvent Céntrol

Control

2.00

e
e
i
T

7.8

——
e
e
——
e
S

7.5

B
S
e
e
e

7.7

S
S
S
e

7.5

e
B
e
e —
e

7.4

B
e
e
e

7.5

e
e
e
e

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period

_21..
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Figure 1

Concentration-Response Curve

Mortality in Orange killifish

100
90
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60

Mortality(%)
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Concentration(mg/L)

106

—— 24 hour
—=— 48 hour
—— 72 hour
—-e— 96 hour

_22_




FRER - 1

#HFKOKE

_23_



Water Quality of Dilution Water

Parameter Concentration
coD 1 mg/L
Total phosphaorus <0.01 mg/L
pH 7.8 (22°C)
Coliform group bacteria N.D.
Mercury <0.0001 mg/L
Copper 0.0011 mg/L
Cadmium <0.001 mg/L
Zinc 0.02 mg/L
Lead <0.0! mg/L
Aluminium 0.03 ng/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 ng/L
Free chlorine <0.01 mg/L
Bromide ion <0.1 mg/L
Fluoride 0.12 mg/L
Sulfide ion <0.03 mg/L
Ammonium ion 0.1 mg/L.
Arsenic <0.005 mg/L
Selenium " <0.005 mg/L
Evaporation residue 150 mg/L
Electric conductivity 180 uS/cm
Total hardness (as CaCO,) 61 mg/L
Alkalinity 49 ng/L
Sodium 12 mg/L
Potassium 1.9 mg/L
Calcium 18 mg/L
Magnesium 5.1 mg/L

measured date: February 4, 1997
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o EEWMtkrow N5 7<— (HPLC) MERNF

(EE)
Ewuk s DY NS 7 HuBHERBL-T700 0% (No. 1)
T 7 L-7100% (28)
AT LA—=T L—7300%
F—rTT7S L—-7200%8
Heli3E L—-7400%8
F—HUBRE D—7000%8
(%&fF)
o R I, [nertsil 0DS-2, 5um, 4.6 x150 wn (GL Sciences Inc.)
BEE Acetonitrile / Water = 70 / 30
FR 1.0 nL/min
HEFER : 220 nm

HEHEAR 50 L

3 ®E®R
ERYE D 1000mg/L TEMMMBHEEFEE L, R, TERMTRIRLO, 0.01, 0.02, 0.05,
0.10, 0.20, 0.50, 1.0, 2.0, 5.0, 10, 20, 50mg/LOERE AW R BB Lz, J DREER
% ZNnZzh0. TSalEEl L, < hiC#ik#0. 7ol & <EE L. ZoEwEHPLCIC
EA LY —VEEENE Lz, MuCREE (ng/l) , g v — 2 mH (comt®in) %
Y b, MEESEERLE. RBERITIZITRREZELERLRD, BNZFHI L ZEEER
HOMEBEGERIZL. 000 REFTH 2o

4 ZEHRF
SN — 2 AR E50Ccomt it BBE L, ThICHHT B EBRET OHBVEHEE

0.006mg/LEEBBA L L.

5  ENEMELER
FERMOSE, 1 HBRWOSNHE] RUEL S KRB LTI MVERET D
BIEE T TH 2O THRIARRBOLBRIIESP D20 Lichs>T, EBREORHIEFT>TY

e



calibration Curve of the Test Substance by HPLC Analysis

Figure A-2-1
No. 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
6 0.50 39466
7 1.00 81845
8 2.00 160827
9 5.00 418117
10 10.00 833704
11 20.00 1701386
12 50.00 4251140
Y= -3,570 + 85,100 X
r= 1.000
4500000
.
4000000 [ .
3500000 T
= 3000000 o
g B
Q
= 2500000
o -
& -
< 2000000 r
L] -
> »
(=19 -
1500000 F
1000000 T -
..
500000 r
0 ‘ : ' : ‘
0 10 15 20 25 30 35 40 45 50 55
Concentration{meg/L)




Figure A-2-2

Representative chromatograms

(1) Standard 10.0mg/L; O hour
D-7000 HPLC YAFL 74-¥" % UK -F

HEBW: §1/01/0) 1146
-IMM AT HDPA

PR M §7/00/03 1454
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R{TE B
n{TEIE ST
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24=1 0002
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122 R
0.5 7]
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0.6 -
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F 4
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T T T
[ t
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EMAEA A A
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sk -
NoPh, 720na. T0RACH

(-4 S 1.4

W0 RHMW . 4 F-1: AN Y

1 187 TB5765 100,000 B8
7BS785 100000

(2) Control ; O hour

1
3 4 5
‘ARG HNin
350457 Inertsil 005-2. 150em

ERENFE: TR

D-7000 HPLC ¥ATL =¥ ¢ L& -t

B 87702702 14:07
FAMBRABEIIE WOPL
-1 0002

127 1% Gont {Oh)

ZAR: S0.0u
tv2 sasvk:

SEEW: §7/02/03 14:15

73 a~igut MDPA(EBT216. Fic96h)
A (TR

AATHHT (K

EaEE: 1

194777 HPLE $ridsl |

[
0.7+

0§
0.5
0.4

0.1 -

mARE A

0.2

o.1=
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BEE

A 1-100
JEMEAL AGY 705

£ U BIER) L-1100
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FEVIN
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R B
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[ ]
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Figure A-2-

2

1

Continued

(3) Solvent Control ; C hour
D=7000 HPLG YATL Td-' % L& -t

SHEBIC §7/02/03 14115
§ M RA SN HIPA
-4 0002

ty77b& 0 Sol. cont. (Oh)
=AM 50.0 ul
T Bk
0.7
0.7
8.6
5 0.5~
= 3
M 04 -
= ]
- 0.3
= ]
0.2
0.1+
0.4

fERED M 97/02/00 14:2)

77 W4=1v: WOPALEETZIG, Fix96n)
n 4Tk 2

0" {THI{7 TURK

EAEM: 1

2023497 BPLG FeliLt )

§ =R R S M DT (5L WOPA
te % . AN
£ AU L-Nd0
SFMAAD ACH 708
£ Y B(HL) : L-T0
BHCEAT Rater J0X
340k
NOPA 220re. TORACH

U-rER: BiR

L 3T -

zm

o

AN min)
#50% 7 Inarts|l 005-2, 150m

RIERT: BN

1

0.

000

(4) 2.00mg/L n

D-

HEEM 570203 1423

5 - BT is NOPA
A-1' D002

ominal; O hour

YATA ¥y LE b
HRRE M 91/02/03 14:3¢

TF 4p—33%. MOPAIEB7Z1G, Fiz96h)
RT3

7000 HPLC

157 b5 Cone. 1(0R) o {74947 I
EAL: 50.0 ul ZAEM:
122 saivh:
ApeE84Y L HALE frabd ]
0.17]
0.7+
0.5
S 0.5 -
=3 E
- 0.4
= E
L3 0.1
- E
8.2
o1 =
QD:_____.__f\ﬁJ - A
1 T [ T 1 N T B T T T
1] 1 b 3 4 H
wAm in
P IREE S S KPR LE: Inertsil 00§-2, 150
X
$ 0 AUA T LN
FHEA ALK 70%
£ B L-T100
BMEA Nater 30%
At
WOPA, 220nm. TONACK
r-ER: B ERHEAE TR
HO  SRHEREL [ | AX1 B
] 3,72 188738 100.000  BS
168738 100. 000

._30_



Figure A-2-2

Continued

(5) 7.40mg/L noainal; O hour
D-7000 HPLC SATh T4-¥ 1 ik -}

SH M 97/00/00 14:30
f'-&_ﬂ!!m?ﬁ}ru: P

PFREER: §7/02/02 14:46
b2d MT';;'J: NOPA(6B7216. FisSsh)

a3 ' {Th:
¥437 b5 Cone, 3(0h) n {157 (UK
EARD 50.0 ) EINOI
[P IVI
FEEILT D HPLE Frudkl |
0.17]
0.7+
0.6
5 0.5
» 0.4
= J
L 0.1
- L
0.24 5
N /\/\ AN
0.0
T T T T T T g T T
[ 1 z 1 i 5

7 ALK H 2 (50 HOPA

fERE:

£ 7 AU L1100
EHEN AR I

Eor Bl L1100
BREA Nater 303

£ HNM (min}
33057 Lnertsil 005-2, 150m

b1
HOPA, 220rm, INGACH
U-bER: EB RRItEEE TWS
W ERMM U xx: B¢
1 371 599850 100.000 8%
599850  100. 000

(6) 28.0mg/L nominal;

D-7000 HPLC

SEE%: 51/02/03 15:02

F - B RS F ik HOPA
el 0002

17 14 Gonc, 5{00)
AR 500 ul

[Pz T

eax (W
=

0 hour

YAFh T3-Y T LR b
HESH: £1/62/01 15110

73 th=53y: HOPA(EBTZ1G.Fisath)
AT B

AT UM

TAEDE: |

Jorki(2 L WPLE Frudbt i

D ——— i 1 ]

R EA S HOPA

PERE

Eur A N
BHEAL AN IS

£y BlMR . L-TI0

ﬁ!{;‘ik: ¥atar 30%

b2
WOPA 220rm. TORACH

T T T
b ]
FHHEMain

505 Inertsil C0S-2. 150m

roER TR PEIINFZ DHY
o RIEER mH =X ¥
1 370 HIgE1d 100000 BB

2479653 10C. 000




Figure A-2-2 Continued
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Continued
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