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Table 1-1

Measured Concentrations of 3,5, 5-Trimethyl-2

—cyclohexen-1-one during a 21-

day Exposure of Daphnia magna under Semi-Static Test Conditions

Nominal Measured concentration (mg/L) Percent of Nominal
Concentration 0 day 2 day 0 day 2 day
(mg/L) new old Mean new old
Control <0.05 <0.05 —_— ——— ——
100 96.6 93.6 95.1 96.6 93.6
Nominal Measured concentration (mg/L) Percent of Nominal
Concentration 7 day 9 day 7 day 9 day
(mg/L) new old Mean new old
Control <0.05 <0.05 —-— -— —
100 96.6 96.5 96.6 96.6 96.5
Nominal Measured concentration (mg/L) Percent of Nominal
Concentration 19 day 21 day 19 day 21 day
(mg/L) new old Mean new old
Control <0.05 <0.05 ——— — —_——
100 96.2 94.8 95.5 96.2 94.8

new : freshly prepared test solutions

old : test solutions after 2 days

Conc0 — Concl
Mean:

In(Conc0) — In(Concl)

exposure period

ConcO is the measured concentration at the start of each renewal period.

Concl is the measured concentration at the end of each renewal period.
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Table 1-2  Time-weighted Mean of Measured Concentrations of 3,5, 5-Trimethyl-2-

-one during a 21-day Exposure of Daphnia magna under Semi-
Static Test Conditions

cyclohexen-1

Nominal Time-weighted Mean Percent of Nominal
(mg/L) (mg/L) %)
Control - ——

100 95.7 95.7
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Table 2-1 Cumulative Numbers of Dead Parental Daphnia

Nominal conc. Days
(mg/L) 0 1 2 3 4 5 10 11 12 13 14 15 16 17 18 19 20 2i
Control 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0
100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Table 2-2 Mortality (%) of Parental Daphnia

Nominal conc. Days
(mg/L) 14 21
Control 0
100 0 0

_.19_.




Figure 1 Cumulative Numbers of Dead Parental Daphnia
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Table 3

Time (days) to First Brood Production

Nominal concentration
(mg/L)

Vessel No. Control 100
1 8 8

2 8 9

3 7 9

4 7 8
Mean 7.5 8.5

_2 1..




Table 4  Mean Cumulative Numbers of Juveniles Produced per Adult (ZF1/P)

Nominal conc. Days
(mg/L) 1 2 5 7 9 12 14 16 19 21
Control | 0.00 0.00 0.00 0.45 1.80 8.95 14.90 22.48 32.48 42.68
100 0.00 0.00 0.00 0.00 0.93 4.68 9.28 16.25 22.75 34.45

Figure 2 Mean Cumulative Numbers of Juveniles Produced per Adult (ZF1/P) during
21 days
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Table 5 Calculated LC50 Values for Parental Daphnia

Exposure period LC50 95 % Confidence limits Statistical method
(day) (mg/L) (mg/L)
14 >100 - o~ - -
21 >100 - o~ - -

Table 6 Calculated ErC50 Values for Inhibition of Reproduction

Exposure period ErCs0 95 % Confidence limits Statistical method
(day) (mg/L) (mg/L)
14 >100 -~ - -
21 >100 - o~ - -
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Table 7 Significance Test of Difference between the Mean Cumulative Numbers of

Juveniles Produced per Adult in Control and Test Vessels after 21 Days
(Two—sided test of F-test and t-test)

Concentration

(mg/L)

Vessel No. control 100
1 43. 30 26. 80
2 46. 30 31.00
3 38.50 45.50
4 42. 60 34.50
Mean 42. 68 34. 45
Variance 10. 323 64.177
S.D. 3.213 8.011
F-test (Probability) 0.0838
Equality Yes
t-test (Probability) 0.1053
Significant difference (95%) No

No observed effect concentration (NOECr) >100.0 mg/L
Lowest effect concentration (LOECr) 2100. 0 mg/L
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Table 8 Temperature Values during a 21-day Daphnia Reproduction Inhibition Test
(Semi-Static Test)

Nominal Tenperature (°C)
Concentration 0 day 2 day 7 day 9 day 14 day 16 day 19 day 21 day
(mg/L) new old new old new old new old
Control 20.4 20.2 20. 6 20.8 20.5 20. 3 20.5 20.4
100 20.3 20.1 20.6 20.1 20. 4 20. 1 20.3 20. 4

new: freshly prepared test solutions

old: test solutions after 2 days exposure period
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Table @ Dissolved Oxygen Concentration (D.O0.) during a 21-day Daphnia Reproduction

Inhibition Test (Semi-Static Test)

Nominal Dissolved Oxygen Concentration {mg/L)

Concentration 0 day 2 day 7 day 9 day 14 day 16 day 19 day 21 day

(mg/L) new old new old new old new old
Control 9.24 8. 66 8. 99 8.07 9.12 7.33 9.34 7.63
100 9.47 8. 67 8. 67 7.79 9. 25 7.20 5. 65 7.43

new: freshly prepared test solutions

old: test solutions after 2 days exposure period

_26_



Table 10 pH during a 21-day Daphnia Reproduction Inhibition Test (Semi-Static Test)

Nominal pH

Concentration 0 day 2 day 7 day 9 day 14 day 16 day 19 day 21 day
{mg/L) new old new old new old

new old
Control 7.6 7.6 7.8 7.5 7.3 7.3 7.4 7.4
100 7.5 7.7 7.4 7.3 7.4 7.3 7.4 7.2

new: freshly prepared test solutions

old: test solutions after 2 days exposure period
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Appendix 1
M4 medium

Salt and Vitamine

Concentration (mg/L)

HyBO5 2. 860
MnC1,- 45,0 0. 361
LiCl 0. 306
RbCl 0. 071
SrCl,. 6H,0 0. 152
NaBr 0. 016
Na,Mo0, - 2H,0 0. 063
CuCl,- 2H,0 0.017
ZnCl, 0.013
CoCl,-6H,0 0.010
KI 0. 00325
NaySe0s 0.00219
NH,VO, 0. 00058
Na,EDTA-2H,0 2.5
FeS04. TH,0 0. 996
MgS0,+ TH,0 123. 3

KC1 5.8
NaHCO,4 64. 8
NaNOg 0.274
KHoPO, 0.143
KoHPO, 0.184
Thiamine hydrochloride 0.075
Cyanocobalamine (V. By,) 0. 001
D(+)Biotin (V. H) 0. 00075
CaCl,- 2H,0 293. 8
Na,Si03. 9H,0 2.5
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1 RBREOSWHE
ERBAELVRBRK 0.5~1. 50l 2.1 7AEICRERT 3,
HPLCOA—= P T7 53—ty FLT—ER*EBEATS,
REBR>POEBRUHBREERD B,

2 mEKEIo~<whrST5774— (HPLC) BlESRME

AN :C18 S5pm¢ . 4.6mm¢X150mm
BT ABE :40C

EAE :20ul

REEE :235nm

BENE tA/B=50/50

A=K/TE+r=FIN /Bf=84. 5/15/0. 5

'B=m/7ﬁb:bvw/ﬁﬂ=9.5/90/0.5
i B : 1. OmL/min

3 RER

BRERBZHFRL T, ERBATE» O FEAERERS TINS5 K1 FOEERE
HEL, ERELZRESE L, [ Figure 1(p.32)]

RE B EICREER (38> ML) OREZITVY, —ORESICL YV ER L7,

4 FHMENNRE
FHIFKIRERO—EREFRMLT, ERRERDE,

355—%9%?%~%V7HA%t>~k#V1meL®EW$m9&r%?&b\
25. Omg/L DEIIEIL 97.9% ThH - 7=,
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Appendix 2

Figure 1 Calibration Curve of 3,5, 9-Trimethyl-2-cyclohexen-1-one by HPLC Analysis

Input Data

No. Concentration Peak Area

(mg/1) (mAU-sec)
1 0.10 12.00823
2 1.00 96.80765
3 10.0 926.50433
4 50.0 4538.85547
5 100.0 9044.68457

Y (Peak Area) = 8.73399 + 90.41872 X (Concentration)
r 2=1. 00000

r? : coefficient of correlation

10000

8000
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7000
6000

(mAU- sec)

5000

4000
3000

Peak area

2000

1000

0.0 20.0 40.0 60.0 80.0 1Q0.0
Concentration (mg/L)
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Appendix 2
Figure 2 Representative Chromatograms

(1) Standard 100.0 mg/L; Day 0

VWD1 A, Wavelength=235 nm of W:¥1FPAQ1¥E¥970219¥1P000003.D

1
3.499

1208 3,5, 5-Trimethyl-2-cyclohexen-1-one
1006
800
600
400]
200

mi

(2) Standard 100.0 mg/L; Day 2

VWD1 A, Wavelength=235 nm of W:¥1FPAO1¥E¥970221¥1P000003.D
mAU]

3.470

1204
1000
800]
600]
4004
200}

3, 5, 5-Trimethyl-2-cyclohexen-1-one
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Appendix 2
Figure 2 Continued

(3) Control ; Day 0 (new)

VWDI A, Wavelength=235 nm of 970219¥1PG00004. D
mAU ]
1400

1200 —
1000
800 —
600 -
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200

0 4

6 g

(4) Control ; Day 2 (old)

V¥D1 A, Wavelength=235 nm of 970221¥1P000004. D
mAl ]

p

1400 4
1200é
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400—5
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Appendix 2
Figure 2 Continued

(5) 100 mg/L nominal; Day 0 (new)

V¥DI A, Wavelength=235 nm of 970219¥1P0G0005. D
wAU ] )
1400

: 539

1200 B 3, 5, 5-Trimethyl-2-cyclohexen—1-one
1000

800

600 -
]

400

200

0 .

ri

(6) 100 mg/L nominal; Day 2 (old)

VRD1 A, Wavelength=235 nm of 970221¥1P000005, D
mAU |
1400

. 512

1200 —
1000—5 - 3,5, 5-Trimethyl-2-cyclohexen-1-one
800
sooé
400

200
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Appendix 2

Figure 2 Continued

(7) 100 mg/L nominal; Day 7 (new)

YWDl A, Wavelength=235 nm of 970226¥IP000005. D

=521

3,5, 5~Trimethyl-2-cyclohexen-1-one

e

(8) 100 mg/L nominal; Day 9 (old)

mi

[ VWD1 A, Wavelength=235 nm of 970228¥1P000005.D
mAU ]
1400 H

1200
1000;
sooé
sooé
4ooé
2005

07

3,5, 5-Trimethyl-2-cyclohexen-1-one

4
1
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Appendix 2
Figure 2 Continued

(9) 100 mg/L nominal; Day 19 (new)

V¥D1 A, Wavelength=235 nm of 970310¥IP000007.D
mAU ]
1400

2 563

1200
1000 —
800 —
eooé
E
]

200

3,5, 5-Trimethyl-2-cyclohexen-1-one

kn—

(10) 100 mg/L nominal; Day 21 (old)
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Appendix 3-1 Result of Reproduction Test

( Nominal 0.00 mg/L, Dispersant conc. : 0. 00 mg/L)
Time
Counts 2/20 2/21 _2/22  2/23 2/24 2/25 2/26 2/27 2/28 3/1 3/2 3/3 3/4 3/5 3/6 3/7 3/8 3/9 3/10  3/11 3/12 Total
No. 1d.  2d 3d 4d 5d 6d 7d 8d 9d 10d 11d 12d 13d 14d 15d 16d 17d 18d 19d 20d 21d
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 -
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 0 0 ~
1 F1 generation Live 0 1] () 0 0 0 0 3 8 - - 56 —_ 43 - 75 - - 156 - 92 433
Reproductivity/P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.80 - -~ 5.60 --  4.30 -~ 1.50 — -- 16.60 -— 9.20 43.30
Cumulative reproductivity 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 1.10 1.10 1.10 6.70 6.70 11.00 11.00 18.50 18.50 18.50 34.10 34.10 43.30 —
‘P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 -=
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
2 F1 generation Live 0 0 0 0 0 0 0 5 2 - - 165 - 68 -— 66 - - 84 - 83 463
Reproductivity/P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.20 - -- 16.50 -~ 5.80 --  6.60 - --  B.40 -- 8.30 46.30
Cumulative reproductivity 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.70 0.70 0.70 17.20 17.20 23.00 23.00 29.60 29.60 29.60 38.00 38.00 46.30 -
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 -
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
3 Fl generation Live 0 0 0 0 0 0 11 - 22 - - 22 -= 55 - 83 -= -- 81 - 111 385
Reproductivity/P 0.00 0.00 0.00 0.00 0.00 0.00 .10 - 2.20 ~ -—  2.20 -~  5.50 -~  8.30 - -~ 8.10 -- 11.10 38.50
Cumulative reproductivity 0.00 0.00 0.00 0.00 0.00 0.00 1.10 1.10 3.30 3.30 3.30 550 550 11.00 11.00 19.30 19.30 19.30 27.40 27.40 38.50 -
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 -
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
4 F1 generation Live 0 0 0 0 0 0 7 -— 14 -= - 43 - 82 - 79 - - 79 - 122 426
Reproductivity/P 0.00 0.00 0.00 0.00 000 0.00 0.70 --  1.40 - --  4.30 - 820 -~ 7.90 — - 7.90 -- 12.20 42.60
Cumulative reproductivity 0.00 0.00 0.00 0.00 0.00 0.00 0.70 0.70 2.10 2.10 210 6.40 6.40 14.60 14.60 22.50 22.50 22.50 30.40 30.40 42.60 -=
The time (days) to first hrood 1; 8 days, 2; 8 days, 3; 7 days, q; 7 days,
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Appendix 3-2 Result of Reproduction Test

( Nominal 100. 00 mg/L, Dispersant conc. : 0. 00 mg/L)
Time
Counts 2/20 2/21 2/22 2/23 2/24 2/25 2/26_ 2/21 2/28 3/1 3/2 3/3 3/4 3/5 3/6 3/7 3/8 3/9 3/10  3/11 _ 3/12 Total
No. 1d 2d 3d 4d 5d 6d 7d 8d 9d 10d ild 12d 13d 14d 15d 16d 17d 18d 19d 20d 21d
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 ==
1 Fl generation Live 0 0 0 0 0 0 0 4 6 - - 23 - 38 - 58 - - 71 - 68 268
Reproductivity/P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.60 - --  2.30 --  3.80 -- b5.80 - -— .10 -— 6.80 26.80
Cumulative reproductivity 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 1.00 1.00 1.00 3.30 3.30 7.10 7.10 12.90 12.90 12.90 20.00 20.00 26.80 —
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 -
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
2 F1 generation Live 0 0 0 0 0 0 0 0 8 - - 39 - 25 - 63 ~ -— b5 - 120 310
Reproductivity/P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 - - 3.90 -—  2.50 --  6.30 ~- ~-- 5.50 -~ 12.00 31.00
Cumulative reproductivity 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.80 0.80 0.80 4.70 4.70 7.20 7.20 13.50 13.50 13.50 19.00 19.00 31.00 -
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 -=
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
3 Fl generation Live 0 0 0 0 0 0 0 0 2 -= - 47 - 90 - 60 - - . 68 - 188 455
Reproductivity/P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 -~ -- 4.70 - 9.00 -~ 6.00 - --  6.80 -~ 18.80 45.50
Cumulative reproductivity 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.20 0.20 4.90 4.90 13.90 13.90 19.90 19.90 19.90 26.70 26.70 45.50 -
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 -
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -=
4 F1 generation Live 0 0 0 0 0 0 0 6 11 -- - 41 - 31 - 98 -- - 66 - 92 345
Reproductivity/P 0.00 0.00 000 000 000 0.00 0.00 060 1.10 -- -—  4.10 - 310 --  9.80 - -- 6.60 -- 9.20 34.50
Cumulative reproductivity 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 1.70 1.70 1.70 5.80 580 890 8.90 18.70 18.70 18.70 25.30 25.30 34.50 ——
The time (days) to first brood 1; 8 days, 2; 9 days, 3; 9 days, 4; 8 days,
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