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Table 1. Concentrations of 1,2-dichloropropane 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
6.25 424 494 4,52
(67.8) (79.1) (72.3)
12.5 10.1 9.18 11.0
(81.0) (73.4) (88.0)
25.0 17.8 19.9 232
- (71.3) (79.5) (92.6)
50 373 33.8 42.0
(74.6) (67.5) (83.9)
100 76.6 76.4 60.8
(76.6) (76.4) (60.8)

Table 1. (continued)

Nominal Observed concentration(mg/L)
concentration (Percent of nominal)
(mg/L) 14-day 21-day Mean
Control 0 0 -
6.25 4.89 4.62 4.64
(78.2) (74.0) (74.2)
12.5 9.79 10.3 10.1
(78.3) (82.2) (80.8)
25.0 21.8 20.4 20.6
(87.3) (81.5) (82.4)
50 40.2 41.6 39.0
(80.4) (83.1) (78.0)
100 85.1 77.9 75.4
(85.1) (77.9) (75.4)
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Table 2. Mortality of orange killifish (Oryzias latipes ) exposed to 1,2-dichloropropane
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
.0 (.9 (9 (.0 (.0
4.64% 0 0 0 0 0
(9) (.0) (.9) (.9) (.9)
10.1¥ 0 0 0 0 0
(.9) (9 (.9 (0) (.9)
20.6Y 0 0 0 0 0
(.9) (..0) (.9) (.9 .9
39.0% 0 0 0 0 0
(9) (9 (9 (.9 (.9)
75.4Y 3 6 6 6 7
(15) (30) (30) : (30) (35)

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 .0)
4.64 0 0 0 0
(.9) (.9 (.9) (.9)
10.1¥ 0 0 0o 0
(.0) .9) 9 (.0)
20.6 0 0 0 0
(.0 (9 (.9 (.9)
39.0Y 0 0 ] 1
(.9) (.0) (.3) (.3)
75.4% 7 8 9 9
(35) ( 40) ( 45) (45)

The values are expressed as arithmetic means calculated by the following equation :

a) (Cyt+CstCy+Cy4+Cyy)/5
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

..10_
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Table 3. Calculated LC50 values for orange killifish (Oryzias latipes ) exposed to

1,2-dichloropropane based on observed concentrations

Exposure LC50 95-Percent Statistical
time ~ confidence limits method
(day) (mg/L) (mg/L)
7 >71.3Y -~ -
14 >74.7% -~ -
21 >75.4% -~ -
Each LC50 value was calculated by the concentrations based on the following equations:
a) (C0+C3+C7)/3
b) (Co+Cy+Cr+C )4
¢) (Co+CstCytCyy+Cyy)/5
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 4. Toxic symptoms observed in orange killifish (Oryzias latipes ) during exposure to
1,2-dichloropropane under flow-through test conditions

Observed
concentration Symptoms
(mg/L) 1-day 2-day 3-day 4-day S-day 6-day 7-day 8-day 9-day  10-day  1l-day
Control - - - - - - - - - - -
4.64 - - - - - - - - - . .
10.1 - - - - - - - - - - -
AS(1)
20.6 - - - - - - - - - RA(L) -
AS(D) AS(3) RA(1) AS(2) AS4) AS(2) AS®3) AS(4) AS(D)
RA(1) RA®3) RA(2) LTQ) LT@3) LT@3) LT(3) LT()
39.0 - - RA4) RA(5) RA(B) RA(3) RA®
AS(11) AS(10) AS(5) AS(8) AS(6) AS(5) AS() ASQ) AS(5)  AS(3) AS(Q)
RA(14) LT10) LT®) LT() LT(7) LT LT(6) LT(6) LT(6) LT(6) LT(6)
75.4 RFA(18) RA(16) PLE(1) RA(14) RA(10) LETH(1) RA() PLE(I) RA(7) RA(7) RA(@)
RFA(17) RA(16) RFA(14) RFA(14) RA(5) RFA(14) RA(5) RFA(14) RFA(13) RFA(I3)
RFA(16) RFA(14) RFA(14)

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

AS . At the surface
LETH : Lethargic

LT :Light body color

PLE : Partial loss of equilibrium
RA  :Reduced activity

RFA :Reduced feeding activity
- : No symptom

._12_
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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 - - - - - - - - - -
4.64 - - - - - - - - - -
10.1 - - - - - - - - . -
20.6 - - - - - - - - - -
AS(1) AS(1) RA(1) AS(Q2) AS(2) RA() AS(1) AS(1) RA(l) RAQD
RA(1) RA(1) RA(2) RAQ) RA(1)
39.0
AS(2) AS(2) AS(3) AS(2) LETH(1) CLE(1) AS(Q2) AS(2) AS(1) AS(1)
LT®6) LT®) LTG) LT@ LTE) LETHQ) LTA)  LTQR) LTQ@) LTQ
75 4 RA(10) RA(10) RA(8) RA(10) RA(10) LT(2) RA(Il1) RA(11) RA(11) RA(1l)

RFA(13) RFA(13) RFA(13) RFA(12) RFA(12) RA(12) RFA(11) RFA(11) RFA(11) RFA(11)
RFA(12)

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

AS
CLE
LETH :
LT
PLE
RA
RFA

. At the surface
: Complete loss of equilibrium

Lethargic

: Light body color

: Partial loss of equilibrium
: Reduced activity

: Reduced feeding activity
: no symptom

._13._



Test N0.91515

Table 5. Fish weight (g)
Observed concentration (mg/L)
Control 4.64 10.1

No. 0-day 21-day 0-day 21-day 0-day 21-day
1 0.0656 0.0997 0.0697 0.126 0.118 0.0917
2 0.0820 0.0864 0.0876 0.0711 0.0934 0.0967
3 0.0944 0.120 0.0724 0.102 0.0995 0.0880
4 0.114 0.0959 0.0824 0.0852 0.0869 0.0888
5 0.0886 0.125 0.0861 0.101 0.0770 0.0970
6 0.0789 0.111 0.0707 0.0513 0.0877 0.124
7 0.0768 0.113 0.0996 0.0827 0.0886 0.0963
8 0.0842 0.0923 0.0774 0.113 0.110 0.110
9 0.0724 0.0970 0.0858 0.121 0.0676 0.0962
10 0.0709 0.0944 0.0943 0.103 0.0600 0.0972
11 0.107 0.0844 0.0887 0.103 0.103 0.112
12 0.104 0.109 0.113 0.0990 0.0825 0.0883
13 0.0865 0.0811 0.0742 0.0977 0.0930 0.101
14 0.0856 0.101 0.0787 0.0844 0.0718 0.0834
15 0.0882 0:115 0.0808 0.0980 0.0797 0.112
16 0.0911 0.114 0.0638 0.0760 0.0718 0.0685
17 0.0682 0.0625 0.104 0.0906 0.0732 0.0935
18 0.0739 0.0925 0.0927 0.0930 0.0783 0.119
19 0.0956 0.0801 0.0743 0.0922 0.0753 0.113
20 0.0758 0.0835 0.102 0.118 0.0860 0.0870

Mean 0.0852 0.0979 0.0849 0.0954 0.0852 0.0982

SD. 0.0131 0.0158 0.0130 0.0177 0.0146 0.0135

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 No.91515

Table 5. (continued)
Observed concentration (mg/L)
20.6 39.0 75.4
No. - 0O-day 21-day 0-day 21-day 0-day 21-day
1 0.0722 0.0958 0.0852 0.128 0.0699 0.0820
2 0.0623 0.0895 0.0961 0.0906 0.0847 0.0605
3 0.0770 0.0820 0.0873 0.101 0.0719 0.0717
4 0.0797 0.0974 0.0939 0.101 0.108 0.0646
5 0.0863 0.0884 0.0821 0.0830 0.0925 0.0949
6 0.0729 0.113 0.0734 0.127 0.103 0.0862
7 0.0713 0.0939 0.0646 0.101 0.0884 0.0988
8 0.0848 0.0852 0.0728 0.0797 0.0871 0.0600
9 0.0951 0.104 0.0707 0.110 0.0900 0.0820
10 0.0973 0.111 0.0902 0.102 0.0779 0.06%94
11 0.0701 0.0937 0.110 0.106 0.0779 0.128
12 0.0814 0.0933 0.0871 0.0999 0.0750 n
13 0.0837 0.0891 0.0767 0.0877 0.112 n
14 0.111 0.128 0.0692 0.103 0.0710 n -
15 0.104 0.0955 0.0749 0.0950 0.0810 n
16 0.0919 0.0764 0.105 0.0685 0.0827 n
17 0.0886 0.0880 0.103 0.0863 0.0979 n
18 0.0760 0.0940 0.0912 0.0866 0.0950 n
19 0.0879 0.0813 0.0780 0.0675 0.0648 n
20 0.0996 0.0699 0.0816 n 0.0732 n
Mean 0.0847 0.0935 0.0847 0.0960 0.0852 0.0816
SD. 0.0126 0.0132 0.0126 0.0162 0.0132 0.0202

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 N0.91515

Table 6. Growth rate(%) of fish weight

Observed concentration (mg/L)

No. Control 4.64 10.1 20.6 39.0 75.4
1 0.80 1.9 0.42 064 20 -0.13
2 0.12 -0.79 0.67 0.31 0.37 -1.6
3 1.7 0.93 0.22 -0.10 0.89 -0.77
4 0.62 0.068 0.26 0.72 0.89 -1.3
5 1.9 0.88 0.68 0.25 -0.045 0.57
6 1.3 2.3 1.9 1.4 2.0 0.11
7 1.4 -0.074 0.65 0.54 0.89 0.76
8 0.44 1.4 1.3 0.079 -0.24 -1.6
9 0.67 1.7 0.64 1.0 1.3 -0.13
10 0.54 0.97 0.69 1.3 0.94 -0.92
11 0.0094 0.97 1.4 0.53 1.1 2.0
12 1.2 0.78 0.24 0.51 0.84 n
13 -0.18 0.72 0.88 0.29 0.22 n
14 0.86 0.023 -0.035 2.0 0.98 n
15 1.5 0.73 1.4 0.62 0.60 n
16 1.4 -0.48 -0.97 -0.44 -0.96 n
17 -1.4 0.36 0.51 0.23 0.14 n
18 0.45 0.49 1.7 0.55 0.16 n
19 -0.24 0.44 1.4 -0.14 -1.0 n
20 -0.042 1.6 0.17 -0.86 n n

Mean  0.65 0.52 0.70 0.48 0.58 -0.27

SD. 081 0.98 0.66 0.65 0.82 1.1

n : No measurement was made because orange killifish died.
The values were caluculated from the data shown in Table 5.
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Test No.91515

Table 7. Temperature of media during 21-day flow-through exposure of
orange killifish (Oryzias latipes ) to 1,2-dichloropropane

Observed Temperature
concentration (°C)

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

Control 23.8 241 241 24.0 24.0 24.0 247
4.64 241 24.4 244 240 24.1 242 247
10.1 24.1 24.4 24.5 240 242 242 24.6
20.6 24.1 243 24.5 24.1 243 24.2 24.6
39.0 23.9 24.4 245 24.1 243 242 24.6
75.4 23.8 243 245 241 243 241 245
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Test No.91515

Table 8. Dissolved oxygen concentrations during 21-day flow-through exposure of
orange killifish (Oryzias latipes) to 1,2-dichloropropane

Observed Dissolved oxygen concentration
concentration (mg/L)

(mg/L) O-day 4-day 7-day 11-day 14-day 18-day 21-day

Control 8.2 8.1 8.2 8.0 8.2 8.1 8.0
4.64 8.2 8.0 8.1 8.0 8.2 8.1 8.0
10.1 8.2 8.0 8.0 8.0 8.1 8.1 8.0
20.6 8.2 8.1 8.1 8.0 8.1 8.0 8.0
39.0 8.2 8.1 8.0 8.0 8.1 8.1 8.0
75.4 8.2 8.1 8.0 8.1 8.0 8.1 8.0
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Test N0.91515

Table 9. pH values during 21-day flow-through exposure of orange killifish
(Oryzias latipes)) to 1,2-dichloropropane

Observed pH
concentration

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

Control 7.44 7.59 7.39 7.48 7.34 7.19 7.15
4.64 7.57 7.53 7.35 7.50 7.43 7.23 7.22
10.1 7.61 7.48 7.32 7.50 7.46 7.24 7.21
20.6 7.63 7.51 7.33 7.58 7.50 7.22 7.29
39.0 7.63 7.52 7.34 7.61 7.49 7.26 7.29
75.4 7.66 7.51 7.40 7.55 7.55 7.26 7.33
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Mortality (%)

Test No0.91515
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Figure 1. Concentration-toxicity curve of 1,2-dichloropropane in orange killifish

(Oryzias latipes ) based on observed concentration.
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Test No.91515

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) N.D. 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) ND. 0.002
Evaporation residue  (mg/L) 118
Electric conductivity  (u S/cm) 147
Total hardness (as CaCOs3) 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 No0.91515

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
Chlomitrofen (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 No. 91515

Content of figure

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

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

(fresh test solution of 25.0 mg/Ls 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 25.0 mg/L as nominal concentration, 21-day )

Figure 2-6. Example of chromatogram.

(expired test solution of control, 21-day )



Test No. 91515

Input data

Concentration Peak area
Run (mg/L) (uV-sec)
1 0.20 8621
2 1.0 44895
3 5.0 224931
4 25.0 1040960
1200000

600000

Peak area (pV-sec)

0 12.5 25
Concentration (mg/L)

Figure 1.  Calibration curve of 1,2-dichloropropane by GC analysis.
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(fresh test solution of 25.0 mg/L as nominal concentration, 0-day )
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1906 3 03
CLASS-GC10 27L# S =2 Ch=]1 V" -}1Z55:=704 7 -5=91515H6C. D00 96/03/22 16:46:16 I -
L2 /F3/21d

bCP
D 95/4 =5 e
#7028 RBBB_/S/&
147 semtE
et o YFID
-1

k¥ 903}7'51. x¥*  71{#£ :91515H6C. COD
mn

EEAE 28 m/L
401
204 11.792
0 - A
0 5 10 15 20
an
e TR et = 2 ]
PKNO  THIE AREA(sV-Sec) HEIGHT ~ ¥K  IDNO CONC NANE
1 10.239 228008 86774 1 20. 3808 DCP-
2 11792 48347 19288
276355 106061 20. 3808
704 - 1/1 96/03/23 12:16:43
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