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{Table 2,4(p.11,13,14)]

P EFERE (LC50)
7TH, BERU2IB OB EREICES LHEEREE (LCS0) FRFh
>152mg/L, 11.3 mg/LKXT8.62 mg/LTHh o 7=,
[Table 3(p.12), Figure 1(p.21)]
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[Table 5,6(p.15~17)]

ARV B E .
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HEEEEIL6.68 mg/LThH o7, THLDOBETRLIEVERETHS0.77T mgLE
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(LRBEIZ. 208 FTORERECEMNEHEELRT)

[Table 2,4,6(p.11,13,14,17)]
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Table 1.  Concentrations of dichlorobromomethane in prolonged toxicity test(21-day)
using orange killifish (Oryzias latipes) under flow-through conditions

Nominal Observed concentration (mg/L)
concentration (Percent of nominal)
(mg/L) 0-day 3-day 7-day
Control 0 0 0
1.25 0.864 0.751 0.947
(659.1) (60.1) ‘ (75.8)
2.50 1.84 1.43 1.90
(73.5) (57.1) (75.9)
5.0 3.49 2.93 3.78 .
(69.8) (58.5) (75.6)
10 7.13 5.27 7.32
(71.3) (52.7) (73.2)
20 16.2 14.1 15.1
(81.2) (70.6) (75.6)

Table 1. (continued)

Nominal Observed concentration(mg/L)
concentration (Percent of nominal)
(mg/L) 14-day 21-day Mean
Control 0 0 -
1.25 0.812 0.510 0.777
(65.0) (40.8) (62.2)
2.50 1.70 1.89 1.75
(67.9) (75.6) (70.0)
5.0 3.34 3.79 3.47
(66.9) (75.9) (69.4)
10 _ 6.57 7.08 6.68
(65.7) (70.8) (66.8)
20 143 - 15.0
(71.7) (-) (75.0)

_10_
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Table 2. Mortality of orange killifish (Oryzias latipes ) exposed to dichlorobromomethane
under flow-through test conditions

Observed Cumulative number of dead fish
concentration (Percent mortality)
(mg/L) 2-day 4-day 7-day 9-day 11-day
Control 0 0 0 0 0
(.9 .9 (.9 (.9 (.9)
0.777" 0 0 0 0 0
(.9 (.9 (.9) (.9 ( 0)
1.75% 0 0 0 0 0
(.9) (.9) (.9 (.9 (9
3.477 0 0 0 0 -0
(.9 (9 (.9 (.9 (.0
6.68" 0 0 0 0 0
(.9 (9 (.9 (.9 (.9)
15.0” 0 0 0 1 3
(0) (9 (9 (5) (15)

Table 2. (continued)

Observed Cumulative number of dead fish
concentration (Percent mortality)
(mg/L) 14-day 16-day 18-day 21-day
Control 0 0 0 0
(9 (9 (9) (.9)
0.777% 0 0 0 0
(9 9 (9 9)
1.75% 0 0 0 1
(9) (.9) (.9) (.3)
3.47% 0 0 1 1
(.9 (9 (35) (.3)
6.68 1 1 2 2
(.3) (.5) (10) (10)
15.0” 16 20 20 20
( 80) (100) (100) (100)

The values are expressed as arithmetic means calculated by the followmg equation :
2) (CotCyt+CrtCiytCyy)/5

b) (Co+C3+Cy+C,)/4
where
C, : the observed concentrations at 0-day
C, : the observed concentrations at 3-day
C, : the observed concentrations at 7-day
C,4: the observed concentrations at 14-day
C,,: the observed concentrations at 21-day

_11._
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Table 3. Calculated LC50 values for orange killifish (Oryzias latipes) exposed to

dichlorobromomethane based on observed concentrations

Exposure LC50 95-Percent Statistical
time confidence limits method
(day) (mg/L) (mg/L)
7 >15.29 -~ -
14 11.3V 932 ~ 13.6 probit
21 8.62% 7.33 ~ 10.5 moving average
Each LC50 value was calculated by the concentrations based on the following equations:
a) (CotC3+Cy)/3
b) (Co+C3+C+Cy,)/4
C) (C0+C3+C7+C14+C21)/ 5
where

Co : the observed concentrations at 0-day
C; : the observed concentrations at 3-day
C; : the observed concentrations at 7-day
C.4: the observed concentrations at 14-day
Cq: the observed concentrations at 21-day

_12..
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Table 4. Toxic symptoms observed in orange killifish (Oryzias latipes ) during exposure to
dichlorobromomethane under flow-through test conditions

Observed
concentration Symptoms
(mg/L) lday 2day 3-day 4day S<day  6-day 7-day  8-day 9-day 10-day 11-day
Control - - . - - - - - - . -
0.777 ; . ; - - ; . ) ] i ]
1.75 ; - - - ) . . . . ] ]
RA(S) RA(2)  RA(Q)
3.47 - - ; - . - - -
LT(2) AS() LT(20) LT(20) LT20) 1T(20)
RA(4) LT(Q2) RA(0) PLEQ2) PLE(Q) PLE(l)
6.68 - - - - - RA®4) RA(20) RA(20) RA(20)
RA(20) RA(20) RAQ0) AS() ASQ) AS@ ASG) ASG) TASEYTASG) TASE
RFA(5) RFA(5) RA(20) LT(13) LT(0) LT(20) LTQ0) LT(19) LT(19) CLEQ)
RFA(5) RA(20) RA(0) PLE(3) PLE(Q2) PLE(3) PLE(S) ERR(Q2)
15.0 RFA(5) RFA(S) RA(20) RA(20) RA(19) RA(19) LT(7)
RFA(5) RFA(10) RFA(10) RFA(19) PLF"™\

RA )
RFA(17)

The values in parentheses express the number of fish showing the symptom.

AS
CLE
ERR
LT
PLE
RA
RFA

- At the surface

: Complete loss of equilibrium
: Erratic

- Light body color

: Partial loss of equilibrium

: Reduced activity

: Reduced feeding activity

. no symptom

_13_
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Table 4. (continued)

Observed
concentration Symptoms
(mg/L) 12-day 13-day 14-day 15-day 16-day  17-day 18-day  19-day 20-day  21-day
Control - - - - - - - - - -
0.777 - - - - - - - - - .
| RA(5) HEM(1) HEM(1) HEM(1) HEM()
RA(2) RA(1) RA(2) RA(1)
1.75 - - - - -
RA(10) RA(®B) RA(5) RA(10) RA(10) RA(19) RAQ19) RA(19) RA(19) RA(19)
3.47
LT(0) AS(1) LT19) AS(6) AS(1) LTQ98) AS(2) AS(2) LT(18) LT(18)
PLE(1) LT(20) PLE(2) LT19) LTA9) PLE(2) LT(18) LT(18) PLE(1) PLE(1)
6.68 RA(20) PLE(1) RA(19) RA(19) PLEQ1) RA(18) PLE(1) PLE(2) RA(18) RA(18)
. RA(20) RFA(5) RFA(19) RA(19) RFA(18) RA(18) RA(18) RFA(18) RFA(18)
RFA(19) RFA(18) RFA(18)
AS(2) AS(3) AS®4) AS(1)
CLE(5) CLE@3) CLEQ) CLE(D)
15.0 LT(12) LT(7) ERR(1) LT1)

RA(12) PLE(l) LETH(I) RA(1)
RFA(12) RFA(7) LT@) RFA(l)
RFA(4)

The values in parentheses express the number of fish showing the symptom.

AS  : At the surface

CLE : Complete loss of equilibrium
ERR : Erratic

HEM : Hemorrhagic

LETH : Lethargic

LT :Light body color

PLE : Partial loss of equilibrium
RA  : Reduced activity

RFA :Reduced feeding activity

- ' no symptom
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Test No.91510

Table 5.  Fish weight (g)
Observed concentration (mg/L)
Control 0.777 1.75
No 0-day 21-day 0-day 21-day 0-day 21-day
1 0.0916 0.0784 0.0700 0.0880 0.0563 0.113
2 0.106 0.0723 0.0590 0.108 0.0886 0.0870
3 0.0696 0.0820 0.0671 0.0726 0.0662 0.122
4 0.0857 0.0780 0.0631 0.0779 0.0726 0.0774
5 0.0837 0.102 0.0705 0.0723 0.0766 0.0558
6 0.0818 0.102 0.0944 0.0701 0.0735 0.0771
7 0.0672 0.0688 0.0899 0.104 0.0610 0.0840
8 0.0736 0.112 0.0764 0.102 0.0952 0.102
9 0.0647 0.0916 0.0743 0.0674 0.0685 0.0964
10 0.0603 0.0643 0.105 0.112 0.0847 0.0679
11 0.0724 0.0690 0.0802 0.102 0.101 0.0724
12 0.0795 0.0644 0.0832 0.0686 0.0660 0.0902
13 0.0965 0.0711 0.0730 0.0566 0.0802 0.0866
14 0.0720 0.0883 0.0849 0.0701 0.0823 0.0603
15 0.0998 0.0985 0.0640 0.0796 0.0742 0.0845
16  0.0774 0.0761 0.0735 0.0922 0.0892 0.0667
17 0.0615 0.0916 0.0950 0.0523 0.0718 0.109
18 0.0755 0.0801 0.0973 0.114 0.118 0.076‘0
19 0.0902 0.0725 0.0806 0.0783 0.0937 0.110
20 0.0843 0.113 .0.0881 0.0931 0.0832 n
Mean 0.0796 0.0838 0.0795 0.0841 0.0801 0.0862
SD. 0.0127 0.0153 0.0127 0.0185 0.0148 0.0186

n : No measurement was made because orange killifish died.

Two weights of fish at 0-day and 21-day in each test group were not derived from
the same fish.
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Test N0.91510

Table 5. (continued)
Observed concentration (mg/L)
3.47 6.68 15.0
No. 0-day 21-day 0-day 21-day 0-day 21-day
1 0.0571 0.0765 0.0871 0.110 0.0649 n
2 0.0728 0.0670 0.0646 0.0851 0.0668 n
3 0.0785 0.0748 0.0723 0.0830 0.0635 n
4 0.0774 0.103 0.0958 0.0611 0.0777 n
5 0.0682 0.0822 0.0979 0.0746 0.0877 n
6 0.0668 0.0795 0.0792 0.0829 0.0753 n
7 0.0658 0.0730 0.0673 0.104 0.0851 n
8 0.0834 0.0804 0.0695 0.0800 0.100 n
9 0.0930 0.0748 0.0709 0.0540 0.0935 n
10 0.0847 0.0711 0.102 0.0920 0.0685 n
11 0.0720 0.102 0.0594 0.0555 0.0767 n
12 0.0948 0.0960 0.08%4 0.0922 0.0824 n
13 0.0976 0.0793 0.0922 0.0642 0.0908 n
14 0.0873 0.100 0.0828 0.0976 0.104 n
15 0.0910 0.0728 0.0756 0.0941 0.0840 n
16 0.0636 0.0885 0.0853 0.112 0.0734 n
17 0.0812 0.0658 0.0734 0.0730 0.0599 n
18 0.102 0.103 0.0615 0.0993 0.0956 n
19 0.0737 0.0919 0.0828 n 0.0718 n
20 0.0753 n 0.0754 n 0.0732 n
Mean 0.0793 0.0832 0.0792 0.0841 0.0797 n
S.D. 0.0123 0.0125 0.0123 0.0178 0.0126 n

n : No measurement was made because orange killifish died.
Two weights of fish at 0-day and 21-day in each test group were not derived

from the same fish.
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Test N0.91510

Table 6. Growth rate(%) of fish weight
Observed concentration (mg/L)

No. Control 0.777 1.75 3.47 6.68 15.0
1 -0.018 0.54 1.7 -0.12 1.6 n
2 -0.40 1.5 0.47 -0.75 0.40 n
3 0.20 -0.37 2.1 -0.22 0.28 n
4 -0.043 ‘ -0.039 -0.092 1.3 -1.2 n
5 1.2 -0.39 -1.6 0.22 -0.23 n
6 1.2 -0.54 -0.11 0.065 0.27 n
7 -0.64 1.3 0.30 -0.34 1.4 n
8 1.7 1.2 12 012 0.10 n
9 0.72 -0.73 0.95 -0.22 -1.8 n
10 -0.96 1.7 -0.72 -0.47 0.77 n
11 -0.63 1.2 -0.41 1.3 -1.6 n
12 -0.96 -0.64 0.64 0.96 0.78 n
13 -0.48 -1.6 0.44 0.053 -0.95 n
14 0.55 -0.54 -1.3 1.2 1.0 n
15 1.1 0.064 0.33 -0.35 0.87 n
16 -0.16 0.76 -0.80 0.58 1.7 n
17 0.72 -1.9 1.5 -0.84 -0.33 n
18 0.084 1.8 -0.18 1.3 1.1 n
19 -0.39 -0.015 1.6 0.76 n n
20 1.7 0.81 n n n n

Mean 0.23 0.21 0.32 0.23 0.23 n

S.D. 0.84 1.1 1.0 0.71 1.1 n

n : No measurement was made because orange killifish died.
The values were caluculated from the data shown in Table 5.
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Table 7. Temperature of media during 21-day flow-through exposure of

orange killifish (Oryzias latipes) to dichlorobromomethane

Test No.91510

Observed Temperature
concentration (°C)
(mg/L) O-day 4-day 7-day 1l-day 14-day 18-day 21-day
Control 23.6 233 233 233 233 233 23.6
0.777 23.8 235 23.0 233 23.4 233 23.7
1.75 23.9 23.5 23.0 232 233 232 23.7
3.47 23.9 23.7 23.5 234 23.5 233 23.7
6.68 24.0 23.7 23.7 23.4 23.6 233 23.7
15.0 24.0 23.6 23.1 23.4 23.6 n n

n : No measurement was made because all orange killifish died at this observation time.
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Test N0.91510

Table 8. Dissolved oxygen concentrations during 21-day flow-through exposure of
orange killifish (Oryzias latipes ) to dichlorobromomethane

Observed Dissolved oxygen concentration
concentration (mg/L)

(mg/L) O-day  4-day 7-day 1l-day 14-day 18-day 21-day

Control 8.1 7.6 7.4 8.3 8.0 7.3 7.8
0.777 8.1 7.6 7.4 8.1 7.9 7.2 7.6
1.75 8.1 7.5 7.4 8.1 7.8 7.2 7.5
3.47 7.9 7.6 7.6 7.8 7.8 72 7.5
6.68 7.8 7.4 7.4 8.0 7.8 7.4 7.6
15.0 7.9 7.5 7.2 7.6 7.8 n n

n : No measurement was made because all orange killifish died at this observation time.
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Test N0.91510

Table 9. pH values during 21-day flow-through exposure of orange killifish
(Oryzias latipes ) to dichlorobromomethane

Observed pH
concentration
(mg/L) O-day 4-day 7-day ll-day 14-day 18-day 21-day
Control 7.56 7.61 7.40 7.21 7.50 7.46 7.29
0.777 7.59 7.76 7.45 7.27 7.59 7.26 7.29
1.75 7.61 7.82 7.48 7.35 7.63 7.22 7.35
3.47 7.61 7.84 7.49 7.29 7.58 7.24 7.34
6.68 7.61 7.85 7.55 7.30 7.63 7.25 7.34
15.0 7.61 7.87 7.52 7.30 7.64 n n

n : No measurement was made because all orange killifish died at this observation time.
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Test No.91510
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Figure 1. Concentration-toxicity curve of dichlorobromomethane in orange killifish
(Oryzias latipes ) based on observed concentrations.
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Test No.91510

Appendix 1. Water quality of dilution water
Parameter Concentration Lower limit
1995.Nov.28 of detection
pH 6.9
COD (mg/L) 0.2
Coliform group bacteria 0
(MPN/100mL)
Total phosphorus (mg/L) 0.03
Total mercury (mg/L) N.D. 0.0005
Copper (mg/L) N.D. 0.005
Cadmium (mg/L) N.D. 0.005
Zinc (mg/L) 0.01 0.01
Lead ' (mg/L) N.D. 0.005
Aluminium (mg/L) N.D. 0.1
Nickel (mg/L) N.D. 0.01
Total chromium (mg/L) N.D. 0.02
Manganese (mg/L) 0.13 0.01
Tin (mg/L) N.D. 0.5
Iron (mg/L) 0.02 0.01
Cyanide (mg/L) N.D. 0.1
Free chlorine (mg/L) ND. 0.01
Bromide ion (mg/L) N.D. 0.1
Fluoride (mg/L) N.D. 0.15
Sulfide ion (mg/L) N.D. 0.1
Ammonia nitrogen (mg/L) 0.01
Arsenic (mg/L) N.D. 0.002
Selenium (mg/L) N.D. 0.002
Evaporation residue  (mg/L) 118
Electric conductivity  (z S/cm) 147
Total hardness (as CaCO3) 35.5
(mg/L)
Alkalinity (mg/L) 21.0
Sodium (mg/L) 12.85
Potassium (mg/L) 3.55
Calcium (mg/L) 9.2
Magnesium (mg/L) 3.06




Appendix 1. (continued)

Test No.91510

Parameter Concentration Lower limit
1995 Nov.28 of detection
1,2-Dichloropropane  (mg/L) N.D. 0.006
Diazinon (mg/L) N.D. 0.0005
Isoxathion (mg/L) N.D. 0.0008
Fenitrothion (MEP)  (mg/L) N.D. 0.0003
Isoprothiolane (mg/L) N.D. 0.004
Oxine cupper (mg/L) N.D. 0.004
Chlorothalonil (TPN) (mg/L) N.D. 0.004
Propyzamide (mg/L) N.D. 0.0008
EPN (mg/L) N.D. 0.0006
Dichlorvos (DDVP)  (mg/L) N.D. 0.001
Fenobucarb (BPMC) (mg/L) N.D. 0.002
Iprobenfos (IBP) (mg/L) N.D. 0.0008
Chlornitrofen (CNP)  (mg/L) N.D. 0.0005
Thiram (mg/L) N.D. 0.0006
Simazine (CAT) (mg/L) N.D. 0.0003
Benthiocarb (mg/L) N.D. 0.002
PCB (mg/L) N.D. 0.0005

N.D. : not detected
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Test N0.91510

R B & : AEZEEMRER
TBRMBEYMEL  YrsuuyaxTRrFy

1) RBREOSWTHE
O RERIKOBILIBEE
BRELEBRIE, FOEELLLRBEATHERLT, UFTO7u—2x

F—LZEVANY FXR—R — HR7p<wbSF57 4 —HS-GOIZEL»T
S L7,

Ja— X Xx— A

BRI S BT R

*SAE 8mL (BEXy ke,
20mLE AL T EY)
—PRAFNUENLT I F LEE
(A7) )
CEH (TrixryTi—n)

HS-GCRA %

R EFERTOEBRYERE R, 7ov N SALOEBRMEDO Y —2
ERZBRERDOFREBBEOC—/ EmE L B L, HBIEE L Tk,

© FBMAEEROFE
WRWE 100 mg ZERITRDPD &V, PRAFARNVAT I RICEMRLT
1,000 mg/L OBYERBEZFAB LI, ThEIAFARALLT I FTHER
LT 10 RUF 100 mg/L D#SR BRI 2 TR L7,

@ FERKBOHREN
THREPORBRYEREZRD I3 -HOEERKROFARIKO X 51
LTHTo72, 20 mL BRAATAECEEK 8 mL #5FML, Zhiz
1,000 mg/L DHFBRMEAFRE 40 p LEMLEE, EBETAIFYy v
= ELTV, 5.0mg/L OERRIR TR L -,



Test No.91510
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Test No. 91510

Content of figure

Figure 1. Calibration curve of dichlorobromomethane by GC analysis.
Figure 2-1. Example of chromatogram.

( standard solution of 5.0 mg/L, 0-day )
Figure 2-2. Example of chromatogram.

(fresh test solution of 5.0 mg/L as nominal concentration, 0-day)
Figure 2-3. Example of chromatogram.

(fresh test solution of control, 0-day )
Figure 2-4. Example of chromatogram.

( standard solution of 5.0 mg/L, 21-day )
Figure 2-5. Example of chromatogram.

(expired test solution of 5.0 mg/L as nominal concentration, 21-day )

Figure 2-6. Example of chromatogram.

(expired test solution of control, 21-day )



Test No. 91510

Input data

Concentration Peak area
Run (mg/L) (nV-sec)

1 0.20 1362

2 1.0 7359

3 5.0 37665
4 25.0 175912

180000

90000

Peak area (uV-sec)

0 12.5 25
Concentration (mg/L)

Figure 1. Calibration curve of dichlorobromomethane by GC analysis.
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Figure 2-1. Example of chromatogram.
( standard solution of 5.0 mg/L, 0-day )
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