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ABRELE
BRET

® B
1,2,3-M)roa~Ry¥r D X5 H (Oryzias latipes) (X 2 JMEBIEER

ARES
7TB784G

BRI
AHERIL, 0ECD (b2 EF A MHA F5 4> No.203 TAREBMHER) (1992F) ICEL

LT=EEL,.

L

D#8yE:  1,2,3-hUyrooxRy¥y

NRBHR: RIEAR (UBHECEBRBROLEEZH)

MR EY : b A% H (Oryzias latipes)

4)BRSZHARG . 96HFRY

5REREE () : NEX, BEINERX, 1.00, 2.00, 4.00, 8.003 XF16.0ng/L
' : (A ; 2.0)

6)KERMmE: 5.0L
T)EH 1B88%/BEX
St LY : R/ HBEK
0)REBREE :  24£1°C

10)5288 : 1655 R 8,/ 8¢ RIS
1By Eoa4 : HP L C&

© =
RBE T ORBWERE : B AEOREEEITH T 2EAE T < TL20WATH Dk,
LiED-T, BROBHEFREBEICESINWTIT o,
2)96 BRI DR MBITEE (LC50) : 3.22mg/L
(95%EHX RS : 2.00mg/L~8.00mg/L)




1 #BYH
1.1 &%, #BEXB JTYELFEER
% W ,2,3-r ) oo ¥y
(e#7 1,2,3-TCB)
CAS No: 87-61-6
BiEX:
Cl

@)

¢l

c1

SF3 CH,Cls

SFEE: 181.44

i J =N 221°C

BT 53.7°C

KB . 12mg/L (22°C)

logPoct® : 4.02~4.11

x|t ERALEN

*2 BIEL2YEEY -BEFRECFYEARSE, LE (BH6 3%)

1.2 Halaist
B . 100.0%

oybESY . TPG3364

g .

fHiag* . 25g
AFBH: 1997128 8d
AN Al CTAFEEER

1S EREEY



1.3 BRYEOEIBLUVRERGTCOREN

BRYMEIILSFARFTOBRERE L 2.
AF UEBEBRYEORNRNINY MVEHEL, BRRYHEOBREL FEFRDSOAL

CLERZILE. RBRTRICLFRARRZ~Y MVERIEL, RBREBAICRELEZAN
DRIWERB L. FORER, ANRT MIZELIRRP2EZZIEX h#BBRBEIIREFTRE

ThHok LT hiz.



2 #HED

1)—#% : EXAFTA

2)%4 : Oryzias latipes

WA R : 1.88 cm (1.53~2.34cm), n=10

4)KE : 0.108 g (0.065~0.195¢), n=10

5) AR SRAEGRAST (REBFERTAEE—TH 1 &)
6)AFH : 19984 1H 8H

T)BMLAAM : 1998% 18 8H~1998% 2K 2H

8) R HEYE D IGRE R Y B ITEEE (LC50) : 0.73mg/L (95X EHXAE - 0.53mg/L~1.0mg/L)
x: G (1) FARY, HERR AEMETEHRASH
Bi{t
HERE L AR OKE, BES) CHENE U, SEHROF M5 I V853 k.
RSB OURIR D S IR ERATD R o . RBRICIXPIIREIC REE T ER Rk % £
Uieo RSB T HEOEEERE5MATTH oz,

3 HEGE

3.1 EBmzH
1) BEAFA #ikkR (UBEBICRRKOLEEZREB LR, £z, BERYHEOK
M SDERERIETA2-0KEE2F 70— NCEOE)

2) REHM . 96 IRF i
3) HERME:  5.0L

4) EH 1528/ 8EKX

5) #REYEK: E/EEX

6) I7V-vay: 2L

7) HREE 24%1°C

8) FRER: 16 FFREER, /'8 e
9) %afE: iy
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3.2 FRK
BiEgk (BEMAEKEFERLEL, REERFEHRELLR, ROERLEDHOD)

EERA L. FFKOEEIZ63ng /L (CaCOsR), pHIZT.8TH o7,
[FEER - 1]

3.3 HREHRSIVEERES

DEBRES . 5.0 LEA S AE—H—

2)EIRE : skl (lEREE, Mry/ats  J-hoyiCL-80F)
3)kEEt : BTAEMR 2455 02

4)BEREF .  BRFEEESEAR DOL-10

5)pHEt: HEERAE HM-40V

3.4 RERSEORE |
ERBROEMIT AL FERBETok, 1EEIX0.20, 2.0, 20ng/LO3RKE (&1,
FR/EER) T, 2EBiX10ng/LOBERXT, 3EBIX2.0, 5.0ng/LO2EE (£ 1#, 5
E/HBERX) TEBLE. TOER, BHRHMOETERIE 1 REO0.20, 2.0mg/LIX 0%,
20mg/LX ©100%, 2 [EHI10mg/LKXT100%, 3 EIE2.0ng/LX 0%, 5.0mg/LX 1005 TCH > 7=0

FEABOERE LD, AXRICBITZEE®1.00, 2.00, 4.00, 8.008 & TF16.0mg/L

(AL :2.0) OSEBEE LTz

3.5 RBMOEN
BERYIE 1000ngi2 Y AFNENATIH % 1000mg & S #XBhA (HCO-40) %Z4000mgERiN LIEA - BRE
Litk, SkT1000nlic 24 L, BEWEEHKYE Uk (BERWERE : 1000ng/l)  BFIE
FITY AFVEVATI N 1000mg & S 880F] (HC0-40) 4000mg#% B < E& L7z#, #KT1000mL I
Bk, RBREILHRYERE L BREEO FRICR L B2 RE LARA TS ILICES L

L7zo

HEBWEE BRYEFRRNE BhRIE A E
ng/L L, nL
0 (xER) 0
0 (BhAIXE)
1.00
2.00
4.00
8.00
16.0

8

Q0 W D) —

OO OO UTTITO O
. e e
oo oo
OO O OO O
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3.6 HBMOMHT ,

SRERBIARE S L U24RE R IC S BRUKIE & b B0, Tl 2 AL, ThICTE MV E
0.75mLiFME L CRALEDOEMIEME LHPLCIZL W AT &1T o7z, HBRROSH
LT, RNREEICBERBEORTETY, TOY—JEARLISER L. HMIZ
TEER - 2ICFA L.

3.7 HBREE
REBAE I RA L FAHTEIE L RIOBOERS L CRBAEEHE L,
AHBAEORBEOKE, BEBRRE, MEREE, RRAETCERES 1 8E
B D I0BRA Uk ki, BEBBEE, PHLHBREIARS L AR SORKEIRI
BE L. REFHTREIITDORP S, | o
REEIE, 24, 48, RRUBKEECECEEMERRT 5L L b RS WSk
DBBREREFIE L. —BNICERT 250 L £HE FRICR LA, TS
SR LEBa, KEOBLAED 5L > EOPIR BV,

*—RREVEED & E K
T : Rz SR EBEEERROBOHSNZNHD,
REPE: NBXOARALEBULTHEBOEHEIRRLIHD.
REHk: BEOPCHBROALERZHKE L0, BIFORE, B, &%,
RE&EF.
BRTREE: EREFERRZKETHOTEIW2H00, KPEEXT 2SI LNTAEER
b, HE, REZZT.

4 BROEMH
EEERTOETREGAMBER (10R) »HETE (%) 2HHE L, Binomial ¥
O EBBICEE (LC50)2BH L. £k, TORREFRRABEL LU
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5 HREBIUVER
5.1 HEBSOEEMCEEERIELE L RO 2 REER

ZETIBERIEIEDL, O,

5.2 HABHPORBYEER
HEREERB L UUREE CEBATORRMEREZHE L. ABRFERFORKR
0.81~14.5ng/L (RXEf& : 1.00~16.0mg/L) TH b, 24FRMEDEEIX0.80~3.53mg/L (&%
SEME : 1.00~4.00mg/L ) TdH ok, RRFMRS X UURBROKMT FIREIZ0.80~
14.50g/LCH o7 MEBEOREREIIN T 2EGRE T NTEX04LATH >, LE

DoT, BREOBHIZEEEICE SV TITo k.
[Table 1(p.15), fTEER — 2]

5.3 E¥BIT#EE (LC50)
BRI D LM BFTEE (LC50) 1E3.22ng/LTH b, Z D 9I5%{E 8 X % 2.00mg/L~

8.00mg/L-('§'37-C0 72;5, ﬂﬁﬁg@%t$li0%’fﬁoto
[Table 2~3(p.16~17), Figure 1(p.22)]

5.4 MWCEFEBES LU BT CRERR

WBREREDOYE - B B AEIL2.00mg/LTH b, 100 BIEEEIL8.00ng/LTH >k,
[Table 2(p.16),Table 4(p.17)]

5.5 #HMEER
BMEER L LT1.00mg/ LU FOBERICBVWTEKEE B L UBRTESEESI N N

BX cikEBRBETCRBERERIEIREES P o,
' [Table 5(p.18)]
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5.6 RBREOKE, BERREEBLUPH
SERR D KEIR TR TOBERT2UTICTH . BEEREEIIS.8~6.4 ng/LT
Hh, TRTORBKECHRANBEREBEBEOO%ULETH o2 pHIRT.T~T.2TH 7%,

(24.0°CORIMBERESRE : 8.25ng/L)
[ Table 6~8(p.19~21)]

Bk
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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
mg/L 0 Hr(new) 24 Hr(old) ng/L
Control <0.02 <0.02 -

Solvent Control <0.02 <0.02 -——=
1.00 0.81 0.80 0.80
(81) *(80) (80)

2.00 1.87 1.63 1.75
(94) (82) (88)

4.00 3.81 3.53 3.67
(95) (88) (91)

8.00 6.48 -- 6.48
(81) -- (81)

16.0 14.5 - 14.5
(91) - (91)

a: geometric mean

new: freshly prepared test solutions
old: test sclutions after 24 hours exposure

--: No measurement was made because all Orange killifish were dead at this

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

Nominal Mean® Measured Cumulative Mortality (Percent Mortality)
Concentration  Concentration
ng/L ng/L 24 Hours 48 Hours 72 Hours 96 Hours
Control ——— 0 (0) 0 (0) 0 (0) 0 (0)
Solvent Control e 0 (0) 0 (0) 0 (0) 0 (0)
1.00 0.80 0 (0) 0 (0) 0 (0) 0 (0)
2.00 1.75 0 (0) 0 (0) 0 (0) 0 (0)
4.00 3.67 3 (30) T (70) 8 (80) 8 (80)
8.00 6.48 10 (100) 10 (100) 10 (100) 10 (100)
16.0 14.5 10 (100) 10 (100) 10 (100) 10 (100)

a: geometric mean
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Table 3. Calculated LC50 Values

Exposure LC50 95-Percent . Statistical

Period Confidence Limits

(Hours) ' (mg/L) (mg/L) Method
24 4.69 2.00 ~ 8.00 Binomial
48 3.41 2.00 ~ 8.00 Binomial
72 3.22 2.00 ~ 8.00 Binomial
96 3.22 2.00 ~ 8.00 Binomial

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

Concentration in 100% Mortality

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

24 2.00 8.00

48 2.00 8.00

72 2.00 8.00

96 2.00 8.00
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Table 5.

Symptoms of Toxicity Observed in the Orange killifish (Oryzias latipes)

Nominal‘ Mean® Measured Symptoms
Concentration Concentration
mg/L mg/L 24 Hours 48 Hours 72 Hours 96 Hours
Control — N N N N
Solvent Control —_ N N N N
1.00 0.80 N AS-3 AS-5 AS-10
2.00 1.75 AS-10 AS-4 AQ-6 AQ-10 AS-4 AQ-6
4.00 3.67 AQ-T7 AQ-3 AQ-2 AQ-2
8.00 6.48 - - - -
16.0 14.5 - - - -

a:
N

geometric mean

abnormal swimming

paralization

: No toxicological symptom was observed

« All fish were dead at this observation time
AS:
AQ:
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Table 6. Temperature

Nominal Temperature, °C
Concentration 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours
ng/L new old new old new old new old
Control 23.8 24.0 23.9 23.9 23.8 24.0 23.9 23.9
Solvent Control 23.8 24.0 24.0 23.9 23.9 24.0 24.0 23.8
1.00 23.8 24.0 23.9 24.0 23.8 24.0 24.1 23.7
2.00 23.8 24.0 23.9 23.9 23.7 24.0 24.0 23.8
4.00 23.8 24.0 23.9 23.9 23.7 24.0 24.0 23.7
8.00 23.8 == -~ -- -- - - -
16.0 23.8 - -~ -- -- -

new: freshly prepared test solutions

old: test solutions after 24 hours exposure

-—: 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 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours
ng/L new old new old new old new old
Control 8.5 6.8 8.3 7.5 8.0 7.1 8.7 6.8
Solvent Control 8.5 7.1 8.3 7.2 8.7 6.7 8.4 6.4
1.00 8.5 7.2 8.3 7.3 8.7 7.2 8.3 7.0
2.00 8.6 7.2 8.3 7.0 8.8 6.9 8.4 6.7
4.00 8.5 7.1 8.3 7.7 8.7 7.5 8.4 7.4
8.00 8.5 — - - — - - -
16.0 8.5 -= - - -- -- -- -=

new: freshly prepared test solutions

old: test solutions after 24 hours exposure

--: No measurement was made because all Orange killifish were dead at this observation time.
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Table 8. pH Values
Nominal
Concentration 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours
mg/L new old new old new old new old
Control 7.5 7.2 7.4 7.2 7.5 7.2 7.6 7.4
Solvent Control 7.5 7.2 7.5 7.2 7.5 7.2 7.6 7.4
1.00 7.5 7.3 7.5 7.2 7.5 7.4 7.6 7.6
2.00 7.5 7.4 7.6 7.3 7.6 7.3 7.6 7.5
4.00 7.5 7.3 7.6 7.4 7.5 7.4 7.6 7.7
8.00 7.6 -~ - - -- - - -
16.0 7.6 -- - - - -

new: freshly prepared test solutions

old: test solutions after 24 hours exposure

--: No measurement was made because all Orange killifish were dead at this observation time.
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Figure 1  Concentration-Response Curve

Mortality in Orange killifish

100

Mortality(%)
3

—— 24 hour
— —=— 48 hour
1 10 100 | ——72 hour

Concentration(mg/L) —e— 96 hour
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Water Quality of Dilution Water

Parameter Concentration
C0D 1 mg/L
Total phosphorus 0.01 mg/L
pH 7.8 (22°C)
Coliform group bacteria N.D.
Mercury <0.0001 mg/L
Copper 0.0009 mg/L
Cadmium <0.001 mg/L
Zinc 0.02 mg/L
Lead <0.01 mg/L
Aluminium 0.03 mg/L
Nickel 0.01 mg/L
Chromium <0.005 mg/L
Manganese <0.1 mg/L
Tin <0.1 mg/L
Iron 0.1 mg/L -
Cyanide N.D.

Free chlorine <0.01 mg/L
Bromide <0.05 mg/L
Fluoride 0.09 mg/L
Sulfide <0.03 mg/L
Total Ammonium <0.05 mg/L
Arsenic <0.005 mg/L
Selenium <0.005 mg/L
Evaporation.residue 140 mg/L
Electric conductivity 180 uS/cm
Total hardness (as CaC0,) 63 mg/L
Alkalinity 44 mg/L
Sodium 12 mg/L
Potassium 1.3 mg/L
Calcium 17 mg/L
Magnesium 4.9 mg/L

_24_
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HBRED AT A

1 BEBBOMTAE

(1) SRBERIHRBM®0.750L2HP L CREM/ A 7IVICERE
y
(2) B/AMFEFIC 7L 0.750L 2 A L <BE
v
(3) HPLCHIE
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2 BEEmErsovbs574— (HPLC) BIESRH

(BE)

BEmAEI/ O N> BUBEFREL—-T7000% (No. 1)
hoT7 L-7100% (2&)
HSLAd—7: L—-7T300H
Z—MYr 75 L—-T200%8
BRHIZS L-7400%

F— A NBEE: D-7T000%
(%)

hSh: Inertsil ODS-3V, 5um, 4.6 x150 mm (GL Sciences Inc.)

BEE Acetonitrile / Water = 70 / 30

= : 1.0 mL/min

AEHE : 220 nm

FRREAR : 20 L (CREBIEARS0 uL)

3 BES
HEYIE D1000ng/L 7LV Z BRI L, TNV CIERER L0, 0.050~100mg/LOiR
SR E N L. DR S 2N TR0 TILE U, = hicHiA 0. TsILiRAIE & <
Ba L. COBEEEHPLCIEALY— 2 MRENE L, HEC#ES (/L) , &
BiicU— /I (count®R) LD, RESEERLE. REGRIZERAZELERE
mh, BACEEC L3 ERERROBERKIL.000% BEFTH ok,

4 RHRF
BIRHY -7 EEEZ50cont iZHEL, CThICHY T 2XBRBEFOHRBDERE

0.02mg/LERRERFA & Lo

5 @inEURERER
RBEOSITZ, 1 RBEODWHE WRLEIIICHKBR LTI MIERET S
BEZITHAOTCHEMENABROLBIIE 5=, LEHE->T, HIRFEOHEZXT>TW

o
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Calibration Curve of the Test Substance by HPLC Analysis

Figure A-2-1
Input Data
Ne. Concentration Peak Area
(mg/L) (count)
0 0 0
1 0.050 3,515
2 - 0.100 6,998
3 0.200 14,067
4 0.500 35,852
5 1.000 70,973
6 2.000 144,661
7 5.000 353,201
8 10.000 697,065
9 20.000 1,388,026
10 50.000 3,480,757
Y= 69,600X
r= 1.000
4.0E+06
3.5E406 | o
3.0E+06 ’
2 9 .5E+06 | X
< 2.0B406 | 4
g .
o 1.5E+06 o
1.0E+06 r -
0.'..
5.0E405 f -
v
0.0E+00 ’. : : : = -
0 10 20 30 40 50 60
Concentration(mg/L)
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Figure A-2-2 Representative chromatograms

(1) Standard 10.0mg/L; 0 hour

S E%: 98/02/02 15:25 fEFRE%S: 98/02/02 18:05
7 MEMS I 123-TC8 (787846, Fish)

-~ -3 : 0001
77{;,7—111 123-T1C8 (787845, fish) 2™ men st
NI4T ZAR: 20.0 ul
E B 1 57 83504

J0TH84Y 1 HPLE $euds: )
0.07
0.06 -
0.05 -
2 ow
- ;
= 0.03 =
3 E
= 0.02
0. 01 -
.00
T 1 ¥ i v ] T i v T T T T
° 1 2 3 4 s §
BRI (min)

7 S BS H14b: 123-TCB (787848, fish)
1513 Inertsil 00s-3¥ =% I
F YT AQ4N: L-1100

BRUEAT 70% AN
¥7 B(?IM) L-7loo

SERLEA:

BT
220rm, 50°C, 1.0mi/min

ek R ERUESE BRY

N0 SRFRNNE uE ER% BC
1 7.80 289587 100.000 MC
289587  100. 000

W - OMEWL S 0

(2) Control ; 0 hour

SHTER: 58/02/02 14:02 fERLE®: 98/02/02 18:03
7 -3 mIEMSWIT(E: 123-TCB (767846, fish)
7Y $5-5371 123-TCB (787846, fish) P
i v i
n M .0 u
E}\EH:l X 77 2%
AVEI4Y: HPLE Fevds: 1

0.07 7

0. 06 -

0.05
2 o
[
- 0.03 -
w
= 0.02 -

0. 01 -

0. 00

e Mt e e e e e et e Moot
0 1 2 3 4 5 §
S$H455E min)

8 lelll.}ﬂﬁt‘ﬁ?ﬂl 123-TCH (787846, fish) -

3 nertsi :

T A(H‘/) L-7'lw —
A 0% ACH

£ B(ﬁﬂ)) L-1100
FEALEA: Water

P
220rm. 50°C, 1.0mi/min

C-rER: ®N ERUAFZE: @

W ORESM EE ERS K

¢ 0.000

W= DOHELS 0
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Figure A-2-2 Continued
(3) Solvent Control ; 0 hour

SHEW%: 98/02/02 14:13 KRB 98/02/02 18:03
7 -AmIMAH 148 123-T0B (TBTB4E, Fish)
77" ¥4=y3u: 123-TCB (787845, fish) 4-2": 000}
A2 2748 Sol. Control Oh
pEATE EAE 20,0 ul
p: N 7" h2soh:
YOREST 1 RPLC Fdac 1
0.07 7
0. 06 -
0,05 -
s
= 0. 04 -
-
= 0.03 -
=
= 0.02 =
0.01
0. 00
ity Lo L —
] 1 2 3 4 1 [
KA in)
SRR HIT{s: 123-TCB(TB784E, fish)
Oy s T = rns: IE—

Fo AUl L-7100

J0% ACN
7 B(ﬁﬂ) L-7100
BEAA: 30% Nater

220rm, 50°C,- 1. Oal/min.
-yl @R EIMNEFZ BRY

0h:

N RN WK EET 6C

0 0.000

W-H ORI 0

(4) 1.00mg/L nominal; O hour

S AN 98/02/02 17:28 fERLBS%: 98/02/02 18:00

T -SMBRMSE I 123-1C8 (787846. fish)
77 'l‘r-—/!l 123-Tﬁ(7ﬁ7846. ish) P21 0002
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Figure A-2-2 Continued
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Figure A-2-2 Continued

(7) Standard 10.0mg/L; 24 hour
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Figure A-2-2 Continued
(9) Solvent Control ; 24 hour
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Figure A-2-2

Continued
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