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b5 BibtF R ) AFAT /S E=T A
CAS No.: 57-09-0
Wi
e
| Br
7
ST C,H,BrN
TFEY: 364. 45
A 240°C
KRR . KIZBE
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O6REM] LC50 :  0.278 mg/L (95%fEFXMA : 0.227 ~ 0.356 mg/L)

5.4 0%FETHEEEAER L 100%FECAKIKRE
0%FE T B TR 5 1 (N00% L AR % Table 43 X RRBISHRNICHIT HERES
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0% HEEE :  0.214 ng/L
100%E R ARIEE ©  0.496 mg/L

5.5 FHMER

BEINTZHMERE Table 51277,

HEEEC, 0.100 mg/LOEEX TIXREHMFICREMERITER SN 2T,

0.150 mg/L, 0.220 mg/L, 0.330 mg/LOBEX CIXRFEHK EEORR) BEEINT,
0.500 mg/LOBEER CIIEERA TEAREDOBEIITAETH T,
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Table 1 Measured Concentration of the Test Substance in

Test Water

(Semi-Static Condition)

Nominal Measured Concentration (mg/L) Mean® Measured
Concentration (Percent of Nominal) Concentration
(mg/L) 0 Hour (new) 24 Hours (old) (mg/L)
Control <0. 00007 <0. 00007 —
0. 100 0. 0965 0. 0907 0. 0936
97) (91) (94)
0. 150 0. 151 0. 149 0. 150
(101) (99) (100)
0.220 0.210 0.219 0.214
(95) (100) 97
0. 330 0. 307 0. 311 0. 309
(93) (99) (94)
0. 500 0.498 0. 494 0. 496
(100) (99) (99)

a : geometric mean
new : freshly prepared test solutions

old : test solutions after 24 hours exposure
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Table 2

Mortality of the Medaka (Oryzias latipes) Exposed to the Test Substance

Nominal Mean® Measured Cumulative Mortality (Percent Mortality)
Concentration Concentration
(mg/L) (mg/L) 24 Hours 48 Hours 72 Hours 96 Hours
Control -——= 0 (0 0 (0 0 (0 0 (0
0.100 0. 0936 0o (o) 0 (0 0 (0 0 (0)
0. 150 0. 150 1 (10) 1 (10) 1 (10 1 (10)
0.220 0.214 o (0 0 (O 0 (O o (0
0. 330 0.309 5 (50) 9 (90) 9 (90 9 (90)
0. 500 0. 496 10 (100) 10 (100) 10 (100) 10 (100)
a | geometric mean
-18-
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Table 3 Calculated LC50 Values

Exposure LC50 95-Percent Statistical
Period Confidence Limits Method
(Hours) (mg/L) (mg/L)

24 0.309 * 0.214 - 0.496 Binomial

48 0.278* 0.227 - 0.356 Moving average
72 0.278* 0.227 - 0.356 Moving average
96 0.278 * 0.227 - 0.356 Moving average

x : Using the concentrations of 0.0936 - 0.496 mg/L

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 0.214 0. 496
48 0.214 0. 496
72 0.214 0. 496
96 0.214 0. 496
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Table 5 Observed Toxicological Symptoms

Nominal Mean® Measured Symptoms
Concentration Concentration (Symptom—number of fish)
(mg/L) (mg/L) 24 Hours 48 Hours 72 Hours 96 Hours
Control - N N N N
0. 100 0. 0936 N N N N
0. 150 0. 150 N N N ASR-2
0. 220 0.214 ASR-2 ASR-2 ASR-5 ASR-5
0. 330 0. 309 ASR-5 ASR-1 ASR-1 ASR-1
0. 500 0. 496 - - - -

a . geometric mean

N : No toxicological symptom was observed

ASR : abnormal swimming (reduced activity)

—— ! No observation was made because all fish were dead at this observation time.
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Table 6 Temperature

Nominal Mean® Measured Temperature (°C)
Concentration Concentration 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours

(mg/L) (mg/L) new old new old new old new old

Control —— 23.8 23.7 23.7 23.8 23.8 23.8 23.7 23.8
0. 100 0. 0936 23.7 23.7 23.7 23.9 23.8 23. 8 23.6 23.9
0. 150 0. 150 23.7 23.8 23.7 23.9 23.8 23.9 23.6 24.0
0.220 0.214 23.7 23.8 23.7 23.9 23.8 23.9 23.6 24.0
0. 330 0. 309 23.8 23.8 23.7 24.0 23.8 24.0 23.6 24.1
0. 500 0. 496 23.8 - - - - - - - -

minimum:23. 6
maximum:24. 1
a . geometric mean

new '@ freshly prepared test solutions
old : test solutions after 24 hours exposure

—— ! No measurement was made because all fish were dead at this observation time.
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Table 7

Dissolved

Oxygen Concentrations

Nominal Mean® Measured Dissolved Oxygen Concentration (mg/L)
Concentration Concentration 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours
(mg/L) (mg/L) new old new old new old new old
Control - 8.3 5.5 8.3 5.4 8.3 5.5 8.3 6.0
0. 100 0. 0936 8.3 5.4 8.3 5.3 8.3 5.6 8.3 5.8
0. 150 0. 150 8.3 5.9 8.3 6.0 8.3 6.3 8.3 6.3
0.220 0.214 8.3 5.7 8.3 5.7 8.3 5.8 8.3 6.0
0. 330 0. 309 8.3 5.5 8.3 6.8 8.3 7.9 8.3 7.5
0. 500 0. 496 8.3 - -- - - - - —-

a .

new

old :

geometric mean

: freshly prepared test solutions

test solutions after 24 hours exposure
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Table 8 pH Values
Nominal Mean® Measured . pH
Concentration Concentration 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours
(mg/L) (mg/L) new old new old new old new old
Control - 7.3 7.0 7.3 7.0 7.3 7.0 7.3 7.0
0. 100 0.0936 7.3 6.9 7.3 6.9 7.3 7.0 7.3 7.0
0. 150 0. 150 7.3 6.9 7.4 7.0 7.3 7.0 7.4 7.1
0. 220 0.214 7.3 6.9 7.4 7.0 7.3 7.0 7.4 7.0
0. 330 0. 309 7.3 6.9 7.4 7.0 7.3 7.1 7.4 7.1
0. 500 0. 496 7.3 - - - - - —-= -

a

new

old :

! geomeiric mean

. freshly prepared test solutions

test solutions after 24 hours exposure

. No measurement was made because all fish were dead at this observation time.
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Figure 1

Concentration-Mortality Curve
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Table A-1 Dilution water quality

Parameter Concentration
BOD <1.0 mg/L
COD 1.3 mg/L
pH 7.4  (25°C)
Coliform group bacteria N.D.

Oil N.D.
Cadmium <0.001 mg/L
Cyanide N.D.

Lead <0.01 mg/L
Chromium <0.005 mg/L
Arsenic <0.005 mg/L
Mercury <0.0001 mg/L
Free chlorine <0.02 mglL
Bromide <0.1 mg/L
Fluoride <0.08 mg/lL
Sulfide <0.03 mg/lL
Total ammonium <0.1 mg/L
Copper <0.005 mg/L
Zinc <0.01 mg/L
Aluminum 005 mglL
Tin <0.1 mg/L
Manganese <0.1 mg/L
Iron <0.1 mg/L
Nickel <0.01 mg/lL
Total phosphorus <0.01 mg/lL
Selenium <0.005 mg/L
Phenol <0.002 mg/L
Anionic surfactant <0.02 mg/L
Evaporation residue 92 mg/L
Electric conductivity 109 uS/cm
Total hardness (as CaCOy) 40 mg/L
Alkalinity 31 mg/L
Sodium 6.2 mg/L
Potassium <1.0 mg/L
Calcium 12 mg/L
Magnesium 29 mg/L

sampling date: August 2, 2004
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2. HESH DA
DOE#RETROEOEYERL, RBAKTHERLTEARELT 5.

ABRAKEBEERE) . T 50 ... L e
...... 5 B T BOUBAZAKE. ..
BEAX — A AR TE e
LLEEAK v SO 1S e
(LTOEERFL S/MIRIZEHhETLS)
SEABEE =y DE*E
mg/L (BEFR) mL
»fEE X (o] _— 0
0.100 _ Conc.| —_— 5.00
0.150 _ Conc.2 — 750
0220 _ Conc.3 —> 11.00
0330  Concd —> 16.50
0500  Conch — 25.00
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1

R DT T

N&ESE (BERKIRESGERICAD L3 CFRAKTCHRLEEK) 0.75 aL 2 EEM A
TACERBRL, A%/ —AREBFMUESH, LC/MSIZLVEMrLEL, REROZS
o b & F A%xFigure A-3-2(2), (3), (4), (5), (7), (8), (9), (1M IZwm L7z,

NRAF ) —ACTHE LI EEEK 0.75 sLZBIER /A 7THCERL, BRAKEZEEFML
BA#%, LC/MSIZLoaiLE, 7u< by 7 h%Figure A-3-2 (1), B)IZR LT,

3N ERBBEOHBYERET, $HMBCRHE L BRSO — 7 EEEAVT, —SfR
BEICIOVERLE,

ik, RERBIMCRBRBEGHOSIRIC Do THRERLFRL, ESMELEREL T
5. (13 ®BER H)
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2 EEEEs o~ 77 —HESN (LC/MS) WERNF

(&)
BEkEs o 7T 7ERBIWE Agilent 1100 # No3
D—4 AF—3is3 > ; Agilent 1100 ¥J-x"¥3x7-¥a¥ (Windows NT)

EiEgE s o< N7 7 (HPLC) Agilent Technologies 1100 %!
FH oY G1379AR

BHRT G1312A% (WAHFVT)

F— 477 G1313A%

AT hF—T G1316A%

EEBEFEESE MSD) : G194 6DHE

(%)
IHPLC 2&4%]
HZh GL Sciences & Inertsil 0DS-3 Sum 3. 0mm i.d <150mm
hshA—T>: 4T
VAR - A# 0.5oM IPC-PFFA-5*7k¥s#&  +:Nonafluorovaleric Acid
Btk A& /)b
0.00min A#¥ 20%, B#k 80%
0.75min A¥# 5%, BH# 95%
7.00min A¥E 5%, B#E 95%
7.0lmin A¥E 20%, B#&E 80%
HEHEAR : 5 ul
ik : 0.4 ol/min
_IMSD &1 API-ES (Atmospheric Pressure lonization — Electrospray} Tor#t
lonization : Electrospray
Fragmentor : 5V
Nebulizer : N, (30 psi)
Drying gas: N, (10 L/min, 300°C)
Mode : Positive
SIM (Selected Ton Monitoring) & :
Start Time= 0 min

Quant ion= n/z 284. 50

3 HREHR
AHJ—&EN, 0, 0.005 ~ 0.050 mg/LOEWERKLRAR LT, - OEEREKLY E
ERRMLEEORUACHARLELOFLC/MSTRIE L, HEICRE (ng/l) &, #
iz ©— 7 @i (count) % &V, MERZER L, REKOR/ N ZREIC L 5ERPR
AOMBEEIL, 1L.00EBIFTHoM, 1ER LICHREREFigure A-3-UIR LTS,
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4 FRHRSA
B/BHE—7EBAZ1000 countiZFREL, ZHICHYTIRRBRETOHERDERE

0. 00007 mg/LERRHMBAR L LI,

5 BIEIGAER
STRTAIRE (1 BRBREOSHHE] ORLELIIK, RBEEASY ) —VERETD

BEFTTHADT, BMEINABROLE X hof, LI~ T, BINECHERTHR
ol

4.324

M



Figure A-3-1 Calibration curve
Input Data
No. Concentration Peak Area
(mg/1.) (count)
1 0 0
2 0. 005 84802
3 0. 010 175369
4 0. 020 348653
5 0. 050 850887
Y= 17, 089, 293X
r=1.00
1. 2E+06
1. 0E+06 |
"y
5 8. 0B+05 |
]
=2
9 6. 0E+05
~
©
=< 4. 0E+05 .’
) »
o, ’
2.0E405 | o
0. 0E+00 G" L L L
0 0.02 0.04 0. 06 0.08
Concentration (mg/L)
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Figure A-3-2
(1) Standard 0.010 mg/L ;

Representative chromatograms

0 Hour

Data file : C:\HPCHEM\1\DATA\CETAB\05022113.D

Injection Date : Kon, 2I. Feb. 2005 Seq Line : 13
Study No. : AD3DA32-4 Locatian : vial 1
Test Substance ; CETAB Ini. Ma. : 1
Sample Namne ; STD 0.0lmg/L Inj. wal. S ul
Acg. Method CETAB. K
Acq Operator :
TIC, File (CETADS0ZZ113.0) APHES. Pos, SAM, Frag T8
20000
15000 - =
-3
-
10000 -1
5000
H ]
0;
T T T
2 4 L]
Area Percent Report
# Meas. Ret. Peak T Width Area Height Axea ¥
1 4.471 -4 0.219 155611 11841 100.0
Total 155611 11841
*** End of Repoxrt ***
(2) Control ; 0 Hour
Pata Eile : C:\HPCHEM\1\DATA\CETAB\(G5022105.D
Injection Date : Mon, 2i. Peb. 2005 Seq Line : 5
Study No. + A030432-4 Location : Vial 11
Test Substance : CETAB Inj. No. : 1
Sample Name : FISObC Inj. Vol. : 5|l
Acq. Method : CETAB.M
Acg Operator H
MSDT NI, ME Fle (CETABDSIZ2105.0)  APHES. Pos, SN, Frag 75
20000
15000 -
10000
5000 -
i
o
T T 1
2 4 []
Area Percent Report
H Heas. Ret. Peak T Width Area Heighe Area %

#** End of Report ***
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Figure A-3-2 Continued
(3) 0.100 mg/L nominal ; 0 Hour

Data file : C:\HPCHEM\1\DATA\CETAB\(05022115.D

Injection Date : Mon, 21. Peb. 2005 Seq Line is
Study No. : AD3I0432-4 Location H vial 12
Test Substance : CETAB Inj. No. H 1
Sample Name : FISOhCL Inj. vol. : 5 utk
Acqg. Method : CETAB.H
Acg Operakor :
WMETT TIC, NS Fi (CETABOGUZZ115.0)  APIES, Pos, S, Fog 75
20000 -
15000 [
2
-
50000
5009
o
T T T
2 4 E
Area Percent Report
P Meas. Rer. Peak T Widch Area Beight Area %

+**+ End of Report ***

(4) 0.220 mg/L mominal ; 0 Hour

Data file : C:\HPCHEM\1\DATA\CETAB\05022126.D

Injection Date : MWon, 21. Feb. 2005 Seq Line i 1
Study No. : AD3043244 Location H Vial 14
Test Substance : CETAB Inj. Mao. H 1
Sample Name : FISOhC3 Imj. Vol. = S nl
Acq. Method : CETAB.M
Acq Opexacor
NS0t TIC, MS Fiey ABOSI22128.0F  APHES, Pos, S, Frag: 75
20000 -
] g
15000 -
10000
5000~
} .
[
T T T
2 4 5
Area Percent Report
f Meas. Ret. Peak T Widzh Area Height Area %
1 1.505 MM 0.206 163753 13274 1900.0
Total: 163758 13274

=*+ End of Report =+*
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Figure A-3-2 Continued
(6) 0.500 mg/L nominal ; 0 Hour

Data file ; C:;\HPCHEM\AL\DATA\CETAB\050 22110.D

Injection Date : Mon, 21. Fak. 2005 Seq Line : 10
Study Ho. : AD30432-4 Locakion H vial 16
Test Substance : CETAB Inj. No. : 1
Sample Name : F1ISOBCS Inj. Vol. : 5 ul
Acq. Method : CETAB.M

Acq Operator H

MSD1 TIC, MS Fle (CETABOSEZZ 110.0)  APHES, Pom. SIM, Frag: 75
20000
150001 -
3
-
10000
S00C /
B
o -
T 13 3
2 4 [
Area Percent Report
# Meas. Ret. Psak T Widrkh ATea Height Area ¥
1 4.501 MM 0.224 155045 1i532 100.0
Total: 155045 11512
*** End of Report **~ ]
(6) Standard 0.010 mg/L ; 24 Hours
Pata file : C:\HPCHEM\1\DATA\CETAB\J50r22222.D
In;ect:ion Date : Tue, 22, Fesb. 200% Seq Line H 22
Stugdy No. : AD30432-4 Location T Vial 11
Test Substance : CETAB Inj. No. H 1
Sample Name : STD 0.01lmgs/ L Inj. Vol. = 5 pl
Bog. Method : CETAB.M i
Acqg Operator H Y
NSD1 TIC, WS Fils (CETADOSIZZ2720)  APYES, Poa, Wi, Frag 15
]
20000
=
-
15000 -1 -
10000
5000 -
]
04 T
T T T
2 4 6 i
Ar-ea Percent Report
] Meas. Ret. Peak T width Area Reight Area %
1 4.451 MM 0.219 185584 14116 100.¢
Total: 185584 14116

«+*+ pnd of Report ***
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Figure A-3-2 Continued
(7) Control ; 24 Hours

Data file : C;\HPCHEM\1\DATA\CETAB\0502221Z.D

Injection Date : Tue. 22. Feh. 2005 Seq Line H 12
Study No. : AOIO432-4 Location : vial 1
Test. Substance : CETAB Inf. Ne. : 1
Sample Nane : PISZ4hT Inj. vel. 5l

Acg. Method : CETAB.M
acq operater - NN

NSO TIC, MG Fie [CETABOS0Z2292.0)  APHES, Pos, SM, Frag 75

20000 4

15000 -

10000 -

5000

i
Q

T T T
2 4 6
Area Percent Report

4 HMeas. Rer. Peak T Widcth Area Height Area ¥

Total:

w27 gnd of Report **=

(8) 0.100 mg/L nominal ; 24 Hours

Data file : C:\HPCHEM\1\DATA\CETAR\Q5022214.D

Injection Date : Tue, 22. Feb. 2005 Seq Line H 14
Study No. : ADIO432-4 Locaticn : vial 2
Test Substance : CETAB Inj. Mo. : 1
Sample Nane : FIS24hCl Inj. Vol. : 5l
Acq- Method CETAB .M
Acg ODperatox
WSO TIC. M5 Fim (CETADUSG22214.07  APHES, Pos, S, Frag. 15
20000 -
15000 g
«
10000
5000
i
o T
- T T Y
2 4 §
) Area Percent Report
3 Meas. Ret. Peak T Width Area Height Area %
1 4.490 1] 0.217 168408 12915 100.0
Total: 168408 12915

*** ®nd of Report ***

_37_



Figure A-3-2

Continued

(9) 0.220

Data file

Data file

mg/ L nominal ; 24 Hours

: C:\HPCHEM\L\DATA\CETAB\05022216.D
Injection Date : Tue, 22. Feb. 2005 Seq Line 16
Study WNo. s AD30432-4 Location Vial 4
Test Swbstance : CETAR Inj. No. : 1
Sample Name : PIS24hC3 Inj. Vol. = S ul
Acg. Mesthod : CETAB.M
rq wezarr - [ ]
MS0H TIC, WS Fil [CETASVIS(RZZZ16.0}  APIES, Pog, S, Frag 75
200008 -
w
¥
~
15M0e
10000
S0 |
o
T A T T T T
Fd 4 g
Area Percemt Repoxt
Total: 203046 15663
+*+v End of Report **~
(10) 0.500 mg/L nominal ; 24 Hours
: C:\ HPCHEM\1\DATA\CETAB\(5(22218.D
Injectdon Date : Tue, 22. Feb. 2005 Seq Line 1;nf_
Study Ho. @ AD30432-4 Location vial &
Test Swbstance : CETAB Inj. Mo. 1
Sample Name : FIS24bhCS Inj. Vol. 5 ul
Acg. Method : CETAR.M

Acg Operator

WEDT T, WS it [CETABNG0ZZZ1B.0]  APHES, Fus, S, Frag 75
20000
o
2
150000 3
100000 |
SOCN -]
fs BB
1 T T T T
2 4 ]

Area Percent Repoxt
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Table A4 Calculation of the LC50 (Representative, 96hr.)

TOXDAT MULTI-METHOD PROGRAM
(BINOMIAL, MOVING AVERAGE AND PROBIT MIETHODS)

AEAEEERR
Time: 96hr
Conc. Na. CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/L EXPOSED DEAD DEAD PROB. (%)
Control 0 10 0 0 e
Cone. 1 0. 0936 10 0 0 0. 09765625
Conc. 2 0.15 10 1 10 1. 07421875
Conc. 3 0.214 10 0 0 0. 09765625
Conc. 4 0. 309 10 9 0 1. 07421875 ,
Conc. 5 0. 496 10 10 100 0. 09765625 !

THE BINOMIAL TEST SHOWS THAT 0.214 AND 0.309 CAN BE

USED AS STATISCALLY SOUND CONSERVATIVE 95 PERCENT

CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS 98. 828125 PERCENT.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 0.267307813561211

>>>>>>>>RESULTS CALCULATED USUNG THE MOVING AVERAGE METHOD

SPAN G LCh0 95 PERCENT COFIDENCE LIMITS
3 (. 201959423 0. 278252831 0. 226822401 AND 0. 3556814771

>>>>>>>>RESULTS CALCULATED USING THE PROBIT METHOD

ITERATIONS G H GOODNESS OF FIT PROBABILITY )
9 2. 330497807 2. 881904765 0. 034391718 -

SINCE THE PROBABILITY IS LESS THAN 0. 05, RESULTS CALCULATED
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED.

SLOPE = 9. 465909843
95 PERCENT CONFIDENCE LIMITS= -4.98471789 AND 23, 91653757
LC50 = 0. 253579885
95 PERCENT CONFIDENCE LIMITS 0 AND + INFINITY
LC1 = 0. 143981759
95 PERCENT CONFIDENCE LIMITS= 0 AND 0. 220487007
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