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TR EREL EE U,
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BFREXEO2 1 ABBEBEOEGFR 1 Y- ORBEFRELER L, &1
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5. 1 ABRAEOGEEMICEELRIEL L BEbh 3 REERK
WO LI T,

5. 2 REBUKPOWHRYERE
RIEPHIAYH, 10HBRBLUT 9 H B ORBRIK RIS 45 8 1 5 1 2 E
10~100mg/LIZHLT, #NEN9.85~101mg/ /L, 9.81~10 1mg
JSLBLU9.55~98. 4mg/ LTHY, REBEICHTHEHSIEIFNENI 9~
101%, 98~101%BBLVP96~98%Th-o7, 7. 3HA. 120
LO21HADOHBKAIOREIZNFN10.2~108mg,/ L, 10.3~105
mg,/ LEBEUWI. 94~1056mg/ LTHH., REMCAHTHEEEZNFR10 2

~108%, 103~107%, 99~105%Th-7.,
[Table—1 (p. 14) . fTEREE—2]

5. 3 IVIaOBBER
BITV aoREEBLIUORER
HBXTORI P aDBCRIIRBE R THETO%THY . RBESIEMETHS
20%UTORBELF- LT,
(Table2—1,2—2 (p. 15) ., Figurel (p. 16) FfHEB&E—3)

W H
MM TORI U anWERDITRBRERS~9AE%TH- -,
{Table3— (p. 17) ftBEE—3)

) RRE
HBEXO2 1 HETORI VU a 1N OV BREEFEIIS8 6. 3T

bV, RBRESIEGTHA LY BREErH6 0D RMEL - LT,
(Table—4 (P. 18) ., Figure—2 (P. 19) . B&¥— 3]

RERYR D% 4 %
S RIX S & OV BB IR BE (X CORBRBP IR B e o 7=,
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5.

5.

5.

o1

4 BITVa0¥HESERE (LC50)
21 AMBBOBRAI T a0 EEFRE (LC50) 3100mg,/ LELET
i,
(Table—5 (P. 20) ]

5 5 O0%¥MHERE (EC50) '
21 AMBEDS 0 %BEHMERE (EC50) 1%, 100mg,/ LL ETHo
7=, (Table 6)
(Table—6 (P. 20) ]

6 RMEFBRICRETERNEERRBE (NOEC) BXOR/IMEREE
(LOEC)
BMIDral#HbE) ORBEFECKIET 2 1 HREADORRKEEREE (NO
EC) {33 2mg/ LThY, B/MEARE (LOEC) (Z100me,/LThoix,
[Table—7 (P. 21) ]

7 RBOKOKER., BEBFZRE. p HB X OmE
21 AMOBRBHYIRITOAEIZ20.5~21.0CTHh, BEGHENTH -7,
BITMRBREIZ8. 4~8. Tmg /L ThHY ., T TORERX COMKGRSE S
D6 0%LEPMERFENT (20. OCOBEMIBTEERZEE - 8. 84me L) .
pHIZ7.5~8.0THV, FENI1UTTHo7-,
MEREIZ3 8~45mg,/ LThV., REFKANTH-T,
Utz s, KR, BEREREp HBIOEEICS TR, IPran4t
BRME LCOIEYR#HETh-7mE Bbh b,

[Table—8, 9, 10, 11 (P. 22, 23) ]

Lk
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Table. | Measured Concentration of DL-methionine during a 21-day Exposure of

Daphnia magna under Semi-Static Test Conditions

Nominal Measured Concentration (mg/L) Percent of Nominal
Concentration 0 day 3 day
mg/L new old new old
__Ffontrol ______ ND. __ . ND DT - B
N | 9.86 102 ________ 9 0z ______
_____ 8 8.7 4S5 %9 18
100 101 108 101 108
Nominal Measured Concentration (mg/L) Percent of Nominal
Concentration 10 day 12 day
mg/L new old new old
__Centrol _____ ND.______ ___ ND_ T S
o 981 103 ________ o8 03
o m sl oo aor
100 101 105 101 105
Nominal Measured Concentration (mg/L) Percent of Nominal
Concentration 19 day 21 day
mg/L new old new old
__Lontrol _ _ND. _______ND o TTm = L
W09 e % 9
o m TR W o8 ;.
100 98.4 105 98 105

new . freshly prepared test solution

old : test solutions 48,72 hours after freshly prepared
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Table 2-1 Cumulative Number of Dead Parental Daphnia magna

Nonimal Days
Conc.
(mg/L) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 1
Control 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1
Table 2-2 Mortality (%) of Parental Daphnia magna
Nominal Days
Conc.
(mg/L) 1 2 4 7 14 21
Control 0 0 0 0 0 0
10 0 0 0 0 0 0
32 0 0 0 0 0
100 0 0 0 0 10 10




Figure 1 Cumulative Numbers of Dead Parental Daphnia magna
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Table 3 Time (days) to First Brood Production

Vessel Nominal Concentration (mg/L)

No. Control 10 32 100
1 8 9 8 L1 Vessel 2, NCloo
2 8 8 8 8 ‘_8_1""—_—
3 8 9 8 - ,{'% lﬁ’)
4 8 8 9 9
5 8 8 8 8
6 8 9 8 17
7 9 8 8 17
8 8 9 8 8
9 8 8 8 9
10 8 8 8 8

Mean 8.1 8.4 8.1 10.6

17



Table 4 Mean Cumulative Numbers of Juveniles Produced per Adult

(XF1/P)

Nominal Measured Days

Conc. Conc.

(mg/L) (mg/L) 0 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Control Control 0 0 0 6.7 7.4 8.8 19.1 20.1 28.0 34.1 36.1 50.4 61.5 65.2 75.9 84.1 86.3
10 9.95 0 0 0 3.0 5.8 5.8 12.7 15.2 18.6 27.9 27.9 30.4 50.0 50.0 53.4 78.2 78.2
32 32.8 0 0 0 5.1 5.8 6.7 14.1 14.1 17.3 27.0 27.0 33.4 49.5 49.5 59.0 80.1 80.1
100 103 0 0 0 0.8 3.6 3.6 5.4 8.3 83 10.6 12.8 12.8 23.6 26.4 28.9 43.4 47.2

18



Figure 2 Mean Cumulative Numbers of Juveniles Produced per Adult

(Z£F1,P) during 21 days
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Table 5 Calculated LC50 Values for Parental Daphnia magna

Exposure LC50 95% Confidence limit Statistical
period method
(day) (mg/L) (mg/L)

21 > 100 - -

Table 6 Calculated EC50 Values for Inhibition of Reproduction

Exposure EC50 95% Confidence limit Statistical
period method
(day) (mg/L) (mg/L)

21 > 100 - -

20



Table 7 Cumulative numbers of juveniles produced per adult alive for 2ldays

Nominal Concentration, mg/L

(Measured Concentration, mg/L)

Vessel No. Control 10 32 100

(9.95,  (32.8) (103)

1 85 64 83 53

2 91 93 53 -

3 94 82 95 0

4 96 72 75 78

5 62 69 80 50

6 107 84 83 1

7 96 82 72 10

8 74 77 77 75

9 89 79 96 113

10 69 80 87 45
Mean 86. 3 78.2 80.1 47. 2
S.D. 13.9 8.2 12. 4 38.5
Inhibition ratio (%) 9.4 7.2 45. 3

Significantdifference N. S N.S. *

N.S.: Indicate a no- significant difference by Dunnett multiple
comparison procedure
*¥. ¢ Indicate a significant difference by Dunnett multiple

comparison procedure
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Table 8  Temperature during a 2l-day Daphnia magna Reproduction Inhibition
Test (Semi-Static Test)

Temperature, (C)

Nominal Concentration  (mg/L)

days Control 10 32 100
0 new 20. 8 20.9 20.8 20.8
3 old 21.0 21.0 20.9 20.9
10 new 20.8 21.0 21.0 21.0
12 old 20.7 20.6 20. 7 20.5
19  new 21.0 20.9 21.0 21.0
21  old 21.0 20.9 20.9 21.0

new @ freshly prepared test solution

old : test solutions after 48 , 72 hours exposure

Table 9 Dissolved Oxygen Concentration(D.0.) during a 21-day Daphnia magna
Reproduction Inhibition Test (Semi-Static Test)

D.0. (mg/L)

Nominal Concentration  (mg/L)

days Control 10 32 100
0  new 8.6 8.6 8.6 8.7
3 old 8.6 8.4 8.5 8.5
10  new 8.6 8.6 8.6 8.5
12 old 8.4 8.4 8.5 8.5
19  new 8.7 8.6 8.6 8.7
21  old 8.5 8.4 8.4 8.4

new : freshly prepared test solution

old : test solutions after 48 ,72 hours exposure
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Table 10 pH during a 21-day Daphnia magna Reproduction Inhibition Test
(Semi-Static Test)

pH

Nominal Concentration  {(mg/L)

days Control 10 32 100
0  new 7.5 7.5 7.5 7.5
3 old 8.0 8.0 7.9 7.9
10 new 7.8 7.9 7.9 7.8
12 old 7.6 7.7 7.8 7.8
19 new 7.8 7.9 7.9 7.8
21 old 7.7 7.8 7.8 7.8

new @ freshly prepared test solution

old : test solutions after 48 , 72 hours exposure

Table 11 Total hardness (as CaC0,) during a 21-day Daphnia magna Reproduction
Inhibition Test (Semi-Static Test)

Total hardness (as CaC0,) (mg/L)

Nominal Concentration  (mg/L)

days Control 10 32 100
0 new 38 38 38 39
3 old 40 42 42 42

10 new 38 38 38 38

12  old 39 40 39 39

19  new 43 43 44 43

21  old 45 44 43 43

new @ freshly prepared test solution

old : test solutions after 48 , 72 hours exposure
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Water Quality of Dilute Water

Parameter

Coliform group bacteria
pH

BOD

CoD

Mercury

Copper

Cadmium

Zinc

Lead

Aluminium

Nickel

Chromium
Manganease

Tin

[ron

Cyanide

Free Chlorine
Bromide ion
Fluoride

Sulfide ion
Ammonium ion
Arsenic

Selenium
Evaporation residue
Electric conductivity
Total hardness (as CaC0,)
Alkalinity

Sodium

Potassium

Calcium

Magnesium

Total organophosphorous pesticide

Herbicide Simazine
Herbicide Thiobencarb
Fungicide Thiuram

Sampling Date -

1999.02.02

Concentration
N.D.
8.1 ~
<0.5 mg/L
<0.5 mg/L
<0. 0005 mg/L
<0.01 ng/L
<0.002 ne/L
<0. 01 mg/L
<0.005 neg/L
<0.02 ng/L
<0. 005 mg/L
<0. 05 me/L
<0.02 mg/L
<0.1 ng/L
<0.1 mg/L
<0.1 ng/L
<0.05 Lmg/
<0.2 mg/L
0.04 ng/L
<0.5 me/L
<0.03 mg/L
<0. 005 mg/L
<0. 005 ng/L
61 mg/L
7.4 nS/m
25.8 mg/L
29.5 ng/L
5.6 me/L
1.1 mg/L
8.1 mg/L
1.8 ng/L
<0.003 ng/L
<0. 0003 ng/L
<0.002 mg/L
<0. 0006 mg/L
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fERX WHEK1O0412H15H

DL—XFHFA=> Ok

%) 2N\t 5 —

e : BB

{LEA B LS
DL-Xethionine
ﬁ?ﬁ . C5H11NOzS
‘E%K : CHa CHzCHzCH(NHz)COOH
SFE D m-w 149. 21

AR
Wl BER : 281 <C
i3 1 KiCH[E

D BRI EAEREK
@ ik

1) EBRUEAE
aEEEEI a5 - LC—10AD BEEEERT
KHizE (UV) : SPD—-10A EESERT
F—bA4T ¥ : SIL—6B BERERT
AFb—%— : C—RS5A (CHROMATOPAC) BERERT
AATS A3 : ®RE 100 mL #B&
FT—IVEXy b : ®%E 1 mL. 10 mL. 20 mL
RAraryYyro D %®E 100 pL

2) B¥
TEE=RUN D BE EERm&EsaT N ST —R "DBEEE 60
7K : @Btk Milli—RX 12« Millipore
DL—AFF=> D BE OB%

3)

4)

5)

DL-AFAZEMERK (1000 mg/L)
DL=AFF=_FHEED 0. 100 g 25& 100 mL OAXTISAILE
LY., KEERETMX 5.

HRBEI O NS T OBESE
SHEEE : Shim—pack CLC-ODS
150 mm X 6 mm ID B BERT

R E : UV 210 nm
VBT D DM 0.7 L + (YRRZMUK 3.5 : £ 6.5 V. V)  1000mL
byt : 1. 05 mL/min
Kb : 0. 128 AFUS
ECSRRLEREE : 5 mm/min

PR EFIRFIE : 2. 3 min

[RS8 20 ulL

REBRDER

DL—AFF = oBEMEFRIcAKEMATHEREL. 200, 100. 10. 1
/L OEERBENEETS. ol 20 L tRAGOBREEI O WY 5T
HEAL, 707 NS AZEMNM. PO HEREZZEBIES,
ﬁg&mmn\ﬁmtz—amﬁméan&ﬂﬁé?mt%.

@GE—1) GE—2)



1. BHERRIERR

#— 1 Input Date
No bt Tt vV — miK
(mg/L) (1V-sec)
1 1. 0 5173
2 10. 0 54618
3 100. O 548022
4 200. 0 1107339
B—1 &R
Y0548
229
200 g
160 - ’
% 168 -
142 -
120 -
m 108 - a”
g .
/ 80 -
L 6 -
4 - L
%“Lﬁf"
® T oe ' o4 0.6 & .0.8 1 1.2
’ ) ) o BTG
& (uV-ssc)
2. BRHEBRSERCERTRMEDOSHE
B—2 Zra<xkZ5A
ATTEN O
ge— JAX0K: 1.2 mn - DL-}F4=BE 0.5 mg/L

T——re.R&

67 €

«LDO

TLDL—}fi:VOE*UKE 76 mm

- DL-AFt=vot-JEE 76 mm

- J{X0KS 1.2 mm
CHEERD

(S/N=3) tLELE

1.2 BHRR

3x 2 |
— x 0.5 =0.01

76.0 (mg/L)
BLRRO 5 EEYEE.

RETRER 0. 05 mg/L tha.



6)

SHTIR(E

(&

1000 mg/L RAFHER

50 MLOARTIZAOKAE 10 mLEED, JHiC, BRREBD 5 mL%

F—IVEXRy MCTEDED, KEERETMX 5.

oM 20 pLEARLGomgHEEEs OB STIZEAL. JOX NS AR

E-3)

@ WmERNRGR

EME., DL—AFF = OEFEMIICHNTIE— 7 0mEEe& I8, RERED
BEERDD,

E—-4)

DL —AFF_COBENEFBICKEMATHERL, 100 & 10 ng/L ORERIERK %

AL, BDBELHZEICIDENRERDEER. RIFZEIRREFE.

Table 1. #MMEMNRORERER
il EHREE B E {E EILEES GEIRE | FEEREK
(mg/L) (mg/L) (%) (%) (%)
10. 05 101
1 10. 0 10. 07 101 101. O 0. 09
10. 07 101
100. 2 100
2 100. 0O 100. 5 101 100. 7 0. 17
100. 6 101

@ HRERTEHERR

DL —AFF = OEERBICKEMATHRL. 1000,

100.

10. 1 mg/L

ORBBHEFABLEL. CORBBRKRE 4 COMMBATICRGFE UKD 3 HROERH
B XV REREREEZ ROIER. WThoBEICBW THERETRET(LE RS huah

2.
REEE (s/L) 3 HEOERFEE (mg/L)
1[@EH 2EH 9
0 ND ND ND
1. 00 0. 97 0. 97 0. 97
10. O 10. 1 10. 1 10. 1
100. O 100. 1 100. 4 100. 3
1000 1002 1002 1002
FF—5)
GE—1) HEARKHEEZTESESE. 28EU LOEERRKRICTREREF I L.
EHOEBWIEEEBLAETDH L.
FE—2) FETEBE:0. 05 g/ L ND : B TRIEKRKE
(JE—3) HEBEBOBERX 100 ng/L~1 ng/ /L ICTRELAMET DL,
GE—4) 1 mg/L REBEHEOEAIE. 1 ng/ /L & 10 mg/ L OEERETHERK
LEREBEGEAWTEERZRD S,
JE—5) HEBHOREE. 4 CoOREPIcEETHZ&.

_3_



(BB ERCRD

X—-4

EERER OGO bS5 A

-3
1. 0 meg/L

@

0 mg/L

5
100.

X

10. 0 mg/L
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10 mg/L
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MIRX

£-11-136-2

B GR
M—-26
FIRX

4-11-136-1

001 68£522 1910t
65°62 2288t 968°¢€ 2
TRT] 21856 sh2°2 1
DN IuYN IN03 ONDI ¥4 ¥3¥y ML ONNd
o~ &
& ¥ ON 1¥043¥
=3 12y TOHLIN 8 ON 31dWbS
¥ 3714 T ON TINNUHI
JYAOLYUONHI  ¥E¥-D
Ln
ot T3ZI¥OWIM T UYNDOLUHOAHD
1
+ T
—> iz
¥1:0S:ET  11/90/6
801 £8p1Ll 9101
gal £8¥1Zl  l68°€ T
UM 3093 ONTI 3H  ¥3¥Y IuIL oNNd
I 9_~ €1 ON 1¥043¥
ape ! 12» QoMM 8 ON 3VdHYS
JlES » 314 T ON J3NNWBHD
= JY40LYNOARI  ¥GY-D
o T3Z140HIN 1 HYDOLUHOFHD
)
\
- - ¥
¢* FCC-C ‘||I»'
1S:Tp1EL 1179876
ELS §96621 19101
EL) $96821  #68°E 1
k[T IH03 ONIT  dH Y3¥Y INIL oNNd
w 21 OW 1¥043¥
> 12% TOHL3M 8 ON 31dWYS
3 v 314 T ON T3INNUHD
<y JY4OLYNONHD  ¥S¥-D
T3ZI¥0MIM T WU¥OOLYHON¥HI
0
"
2 -
4 T
621681ET  11/98/6

<
T 50
o3
oy BT
B N
i 3o

N
%Ogm
%Smﬂ
BNz
i JEA oI

<
I
%Zmﬂ
Blo=
o B —

(=134 32784

e8! 8266EE viol
698E°6¥ 889491 G68°€ 2
1€69°86S B4 -7 A v 1
3JHUN N0 ONQI AW b3dY 3HIL ONXd
21 ON 1d0d3¥
12¥ QOHL3N 8 ON 37dHUS
4 314 T ON TIHNUHD
JYdOLUHOAHT USY-I
T3Z190N30 1 HYYI0LUHOXHI
I 4
" 1”-” i
€2:51101 1149876
801 1146¢€€ Ivi0d
£6£2°6 28%291 868°¢ g
202Z°0¢S y8g241 6¥2°2 1
JUUN JIN0Y ONOI NW  93¥Y 3HIL ONNd
91 O L40d3¥
12¢ TOHLIN ] ON 37dHYS
¥ ERPE) 1 ON 3HNBHD
JYJOLYNOAH) US¥-2
Q32140W3N T HYd90LUHDNHI
-
B0
> —riT
80:268:91 ﬁﬁ\om\mL
eel veese2 Iyi0l
92089°S¢ 9€€8L1 4608°¢E 2
bl6E"¥2 89695 22 1§
JUYN JINDD OHEI M W33y JuIL ONXd
St OH 1¥043¥
12% TOH13M 8 ON 37duYs
14 ERDE] 1T ON T3NNUHD

JUJOLYNON¥HI  YSY¥-2

Q3ZIA0N3N 1 HYY901YHOIHI

134 am )

—> /2

ZE18G8:¢€1 1179876



100 mg/L
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BB — R Uka
100 mg/L n-2

BM—-37
FRIER

BB B EOKET
100 meg/L n-1

M—-36

FRIETR K

R E BB BUKAET
200 mg/L n-2

K-35

R BB BUKAT
FRNETA T
200 meg/L n-l
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Appendix 3-1 Resull of Reproduction Test (Test Chemical : DL-Methionine)

Controt
Tine
Rep. 6/12 6/13 6/14 6/15 6/16 8/17 6/18 6/19 6/20 6/21 6/22 6/23 6/24 6/25 6/26 6/27 6/28 6/29 6/30 /1 /2

No. id 2d 3 4d 5¢ 6d d 8d 9d 10d 11d 12d 13d 14d I5d 16d 17d 18d 19d 20d 21d _ Tota]
P generation Live i ] ] I 1 | I 1 | 1 ] 1 1 1 1 [ ! 1 1 | o=

1 1 generation Live 0 0 0 0 0 0 0 8 0 0 13 0 15 0 0 25 2 0 22 0 0 85
Cumulative reproductivity ] 0 0 0 0 0 0 8 8 8 2 21 36 36 36 6i 63 63 85 85 85 85
P generation Live | | | 1 1 ] | 1 | I | 1 1 1 1 1 1 1 | ! [

2 Fl generatio: Live 0 0 0 0 0 0 0 7 0 0 18 0 23 0 0 217 | 0 15 0 0 9]
Cumulative reproductjvity 0 0 0 0 0 0 0 7 1 7 25 25 48 48 48 15 76 76 91 91 91 91
P generation Live ] | 1 ] 1 1 | | | i | i | 1 1 | I 1 I | 1 -

3 F1 generatior Live 0 0 0 0 0 0 0 8 0 14 0 0 17 0 0 31 0 0 24 0 0 94
Cumylative reproductivijty 0 0 0 0 0 0 0 8 8 22 22 22 39 39 39 10 70 10 94 94 94 94
P generation Live i i | 1 1 | | I 1 1 1 i ] 1 1 1 I | | | ] o---

4 F1 generatior Live 0 0 0 0 0 0 0 8 0 0 10 0 15 0 0 32 0 0 31 0 0 96
Cumulative reproductivity 0 0 0 0 0 0 0 8 8 8 i8 18 33 33 33 65 65 65 96 96 96 96
P generation Live 1 1 1 | 1 1 1 | ] I 1 1 o 1 1 1 1 ] ] | [

5 Fl generation Live 0 0 0 0 0 0 0 8 0 0 13 0 0 15 0 0 26 0 0 0 0 62
Cumulative reproductivity 0 0 0 0 0 0 0 8 8 8 21 2] 21 36 36 36 62 62 62 62 62 62
P generation Live i i ! 1 ] 1 ] 1 1 1 1 1 | | 1 i 1 ] I 1 1 -

6 F1 generatior Live 0 0 0 0 0 0 0 9 0 0 14 0 0 16 0 0 29 0 0 39 0 107
Cupylative reproductivity 0 0 0 0 0 0 0 9 9 9 23 23 23 39 39 39 68 68 68 107 107 107
P generation Live 1 ] 1 1 ] 1 I 1 1 | | 1 ] ] | ] i ] | i [

7 Fl generatior Live 0 0 0 0 -0 0 0 0 7 0 0 10 0 20 0 0 37 0 0 22 96
Cumulative reproductivity 0 0 0 0 0 0~ 0 0 7 1 7 17 17 17 37 37 37 4 74 74 96 96
P generation Live 1 1 1 ] ] | 1 ] 1 1 1 1 ] I 1 1 ] 1 | f [

8 F1 generatior Live 0 0 0 0 0 0 0 [ 0 0 13 0 0 13 0 0 24 0 0 i8 0 74
Cumulative reproductivily 0 0 0 ] 0 ] 0 6 8 [ 19 19 19 32 32 32 56 56 96 it 74 74
P generation Live 1 1 1 | | 1 1 | 1 ] 1 1 1 | 1 1 | 1 I ] -

9 FI generatior Live 0 0 0 0 0 0 0 1 0 0 11 0 0 17 0 0 29 0 0 25 0 89
Cumulative reproductivity 0 0 0 0 0 0 0 7 7 1 18 18 18 35 35 35 64 64 64 83 89 89
P generation Live 1 ] 1 ] 1 ] 1 i ] } 1 1 | | ] 1 | 1 ] I o

10 FI generatior Live 0 0 0 0 0 0 0 6 0 0 11 0 9 0 0 28 0 0 15 0 0 69
Cumylative reproductivijty 0 0 0 0 0 0 0 6 6 6 17 17 26 26 26 54 54 54 69 69 89 69
The time (days) to first brood: I 8 days, 2: 8 days. 3. 8 days. 4. 8 days, 5: 8 days,

6: 8 days, 7. 9 days, 8: 8 days, 9. 8 days. 10: 8 days,



Appendix 3-2 Result of Reproduction Test (Test Chemical : DL-Methionine)

10 mg/L
Time :
Rep. 6/12 6/13 6/14 6/15 6/16 6/17 /18 6/19 6/20 6/21 6/22 6/23 6/24 6/28 6/26 6/21 6/28 6/29 6/30 1/ /2

No. 1d 24 3d 4d ad d d 8d 9d 10d 11d 12d 13d 14d 15d 16d 17d 18d 19d 20d 21d _ Total
Fl generatior Live ] 1 1 1 1 1 1 1 1 1 1 1 ] 1 i 1 1 ] 1 1 1

1 Fl generatior Live 0 0 0 0 0 0 0 0 8 0 8 0 0 11 0 0 16 0 0 21 0 64
Cumulative reproductivity 0 0 0 0 0 0 0 0 8 8 16 16 16 27 27 21 43 43 43 64 64 64
P generation Live 1 ] 1 | ] 1 1 1 1 1 1 1 1 ] 1 1 i 1 a1 | 1 -

2 Fl generatior Live 0 0 0 0 0 0 0 5 0 0 11 0 i8 0 0 25 0 0 34 0 0 93
Cusulative reproductivity 0 0 0 0 0 0 0 5 5 5 16 16 34 34 34 59 59 59 93 93 93 93
P generation Live ] 1 ] 1 ] 1 1 1 1 1 1 I 1 1 1 1 | 1 1 1 [

3 FI generatior Live 0 0 0 0 0 0 0 0 7 0 0 1 0 11 0 0 22 0 0 35 0 82
Cumulative reproductivity 0 0 0 0 0 0 0 0 1 7 1 14 14 28 25 25 47 41 47 82 82 82
P generation Live 1 1 1 1 1 ] 1 1 1 1 i 1 ] 1 1 1 I ] i 1 I -

] F1 generation Live 0 0 0 0 0 0 0 7 0 0 10 0 0 11 0 0 23 0 0 21 0 72
Cugulative reproductivity 0 0 0 0 0 0 0 7 7 7 17 17 17 28 28 28 51 51 51 72 72 72
P generation Live 1 1 1 1 1 1 I 1 1 1 1 I ) 1 1 1 1 1 1 1 1 -

5 Fl generatior Live 0 0 0 0 0 0 0 2 0 0 11 0 16 0 0 0 19 0 0 21 0 69
Cumulative reproductivity 0 0 0 0 0 0 0 2 2 2 13 13 29 29 29 29 48 48 48 69 69 69
P generation Live 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 ] 1 1 1 1 -

6  Fl generatioy Live 0 0 0 0 0 0 0 0 7 0 0 14 0 0 24 0 0 30 0 84
Cusulative reproductivity 0 0 0 0 0 0 0 0 1 7 1 16 16 30 30 30 54 54 94 84 84 84
P generation Live 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 | 1 1 1 I -

1 F1 generatior Live 0 0 0 0 0 0 0 7 0 0 9 12 0 0 21 0 0 33 0 82
Cumulative reproductivity 0 0 0 0 0 0 9 7 7 7 16 16 16 28 28 28 49 49 49 82 82 82
P generation Live 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1. I

8  Fl generation Live 0 0 0 0 ] 0 0 0 6 0 0 9 0 12 0 0 24 0 0 26 0 i
Cumulative reproductivity 0 0 0 0 0 0 0 0 8 6 6 15 15 21 21 27 51 51 51 71 11 11
P generatien Live ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] 1 1 1 1 -

9  Fl generatior Live 0 0 0 0 0 0 0 4 0 0 10 0 0 12 0 0 24 0 0 29 0 79
Cumulative reproductivity 0 0 0 0 0 0 0 4 4 4 14 14 14 26 26 26 50 50 50 79 79 79
P generation Live 1 1 1 ] 1 1 i 1 1 1 1 1 I ] 1 1 I 1 1 1 1 -

10 F1 generatio; Live 0 0 0 0 0 0 0 5 0 0 10 0 0 10 0 0 23 0 0 32 0 80
Cusulative reproductivity 0 0 0 0 0 0 0 5 5 9 19 15 15 25 25 25 48 48 48 80 80 80
The time (days) to first brood: 1: 9 days, 2. 8 days. 3. 9 days, 4 8 days, 5. 8 days,

6: 9 days, 1 8 days, 8 9 days, 9. 8 days, 10: 8 days,



Appendix 3-3 Result of Reproduction Test (Test Chemical : DL-Methionine)

32 mg/L
Time
Rep. 6/12 6/13 6/14 6/15 6/16 6/17 8/18 6/19 6/20 6/21 6/22 6/23 6/24 6/25 6/26 6/21 6/28 6/29 6/30 /1 1/2

No. 1d 2d 3d 4d 5d Bd 7d 8d 3d 10d 11d 12d 13d 14d 15d 16d 17d 18d 19d 20d 2ld _ Total
P generation Live 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 | 1 1 —

1 Fl generatioi Live 0 0 0 0 0 0 0 6 0 0 1] 0 0 17 0 0 21 0 0 28 0 83
Cumulative reproductivity 0 0 0 0 0 0 0 6 6 6 17 17 17 34 34 34 55 55 55 83 83 83
P generation Live 1 ! 1 1 1 1 1 1 1 ] Tl I 1 1 1 1 1 1 51 1 1 -

2 FI generatior Live 0 0 0 0 0 0 0 3 0 0 5 0 0 7 0 0 17 0 0 21 0 53
Cumulative reproductivity 0 0 0 1] 0 0 0 3 3 3 8 8 8 15 15 15 32 32 32 53 53 53
P generation Live 1 1 I 1 I 1 1 1 ] 1 1 1 1 1 1 1 ] 1 I 1 ]l -

3 Fl generatioi Live 0 0 0 0 0 0 0 8 0 0 4 0 0 12 0 0 21 0 0 44 0 95
Cumulative reproductivity 0 0 0 0 0 0 0 8 8 8 2 12 12 24 24 24 5] 51 51 95 95 95
P generation Live 1 1 1 1 1 1 1 ] 1 1 1 1 ] ] 1 1 1 1 1 1 b

4  FI generatior Live 0 0 0 0 0 0 0 0 7 0 9 0 0 13 0 0 23 0 0 23 0 75
Cumulative reproductivity 0 1] 0 0 0 0 0 0 7 1 16 16 16 29 29 29 52 52 52 75 75 75
P generation Live 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -

5 F1 generatior Live 0 0 0 0 0 0 0 4 0 9 1 ] 17 0 0 25 0 0 24 0 0 80
Cumulative reproductivity 0 0 0 0 0 0 0 4 4 13 14 14 31 31 3l 56 56 56 80 80 80 80
P generation Live 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ---

6  FI generatior Live 0 0 0 0 0 0 0 3 0 0 10 0 15 0 0 22 0 0 33 0 0 83
Cumu]ative reproductivity 0 0 0 0 0 0 0 3 3 3 13 13 28 28 28 50 50 50 83 83 83 83
P generation Live 1 1 1 1 1 1 i 1 1 1 1 1 I 1 1 1 1 1 1 1 I

7 FI generatior Live 0 0 0 0 0 0 0 1 0 0 8 0 0 9 0 0 19 0 2 21 0 72
Cumulative reproductivity 0 0 ] 0 0 0 0 7 7 7 15 15 15 24 24 24 43 43 45 2 12 72
P generation Live 1 1 I 1 1 1 I 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 -

8  Fl generation Live 0 0 0 0 0 0 0 7 0 0 7 0 0 12 0 0 20 0 0 31 0 71
Cumujative reproductivity 0 0 0 0 0 0 0 7 7 1 14 14 14 26 28 26 46 46 46 ik 1 i
P generation Live i 1 1 1 1 i 1 1 I 1 1 i 1 1 1 1 1 i 1 1 1 -

9 FI generatior Live 0 0 0 0 0 0 0 1 0 0 10 0 6 16 0 0 26 0 0 37 0 96
Cugulative reproductivity 0 0 0 0 0 0 0 7 7 7 17 17 17 33 33 33 59 59 59 96 96 96
P generation Live 1 i 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 —

10 F1 generatior Live 0 0 0 0 0 0 0 6 0 0 9 0 11 0 17 8 0 36 0 0 87
Cumulative reproductivity 0 0 0 0 0 0 0 6 6 6 15 15 15 26 26 43 5] 51 87 87 87 87
The time (days) to first brood: 1 8 days, 2. 8 days, 3 8 days, 4 9 days, 5: § days.

6: 8 days, 7. 8 days, 8: 8 days, 9: 8 days, 10: 8 days



Appendix 3-4 Result of Reproduction Test (Test Chemical : DL-Nethionine)

100 mg/L
Tine
Rep. 6/12 6/13 6/14 6/15 6/18 6/17 6/18 6/19 6/20 8/21 6/22 6/23 6/24 6/25 6/26 6/27 6/28 6/29 6/30 /1 /2

No. 1d 2d 3d Ad 5d 6d 7d 8d 8d 10d 11d 12d 13d 14d 18d 16d 17d 18d 19d 20d 21d _ Tolal
P generation Live 1 i i 1 I ! 1 1 1 1 1 1 I 1 1 1 | 1 ] 1 I ---

| F1 generatior Live 0 0 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 21 0 0 31 0 53
Cumuiative reproductivity 0 0 0 Q 0 1] 0 0 0 0 1 | 1 i i | 22 22 22 53 53 53
P- generation Live ] 1 I 1 1 [ 1 ] 1 1 1 0 -

2 FI generatior Live 0 0 0 0 0 0 I 3 0 0 0 0 4
Cumulative reproductivity 0 1] 0 0 0 0 1 4 1 4 4 4 4 4 4 4 4 4 4 4 4 4
P generation Live 1 1 1 1 1 1 1 | 1 I i 1 I I 1 i I ! 1 I 1 -

3 Fl generatior Live 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cupulative reproductivity 0 0 0 0 0 0 0 0 1] 0 0 0 0 0 0 0 0 0 0 0 0 0
P generation Live 1 1 i 1 1 | 1 ] i 1 | 1 I 1 1 | 1 1 i 1 b

4 FI generation Live 0 0 0 0 0 0 0 0 7 0 0 4 0 5 0 0 23 0 0 39 0 78
Cumulative reproductivity 0 0 0 0 0 0 0 0 7 7 7 1 -1l 18 16 16 39 39 39 78 78 78
P generation Live 1 ] | 1 1 1 1 1 1 i 1 ] I 1 1 1 | 1 1 ] 1 —

5 Fl generatior Live 0 0 0 0 0 0 0 4 0 0 6 0 0 3 0 0 18 0 0 19 0 50
Cumulative reproductivity 0 0 0 0 0 0 0 4 ] 4 10 10 10 13 13 13 31 31 31 50 50 50
P generation Live I | ] 1 1 i 1 1 | | i ] 1 i 1 1 1 I | | 1 -

6 Il generatio Live 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
Cumulative reproductivity 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 | i 1 | ] |
P generation Live 1 ] ] | 1 1 1 1 ] 1 I 1 1 I 1 1 ] 1 ] 1 [

7 Fl generatior Live 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 6 ] 10
Cumufative reproductivity 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 0 3 3 3 g9 10 10
P generation Live 1 1 I | ] ] ] 1 1 1 1 1 ] 1 ] 1 1 1 1 I 1 ---

8  Fl generatior Live 0 0 0 0 0 0 0 1 5 0 0 ] 0 10 0 0 22 0 0 36 0 75
Cumylative reproductivity 0 0 0 0 0 0 0 ] 8 6 6 7 7 17 17 17 39 39 39 7 75 75
P generation Live 1 1 ] ] 1 1 1 ] ] 1 ] | 1 1 1 ] 1 1 1 1 1 -

9 Tl generation Live 0 0 0 0 0 0 0 0 13 0 0 21 0 0 20 0 0 26 0 0 33 113
Cumulative reproductivity 0 0 0 0 0 0 0 0 13 13 13 34 34 34 54 54 54 80 80 80 113 13
P generation Live i 1 1 ] 1 ] 1 1 i 1 ] 1 1 1 1 ] } 1 ] 1 1 ==

10 FI generatior Live 0 0 0 0 0 0 0 2 0 0 10 0 0 2 0 0 9 0 22 0 0 45
Cumulative reproductivity 0 0 0 0 0 0 0 2 2 2 12 12 12 14 14 14 23 23 45 4 43 45
The time (days) to first brood: 1 11 days, 2; 7 days, 3: - days, 4. 9 days, 5. 8 days,

[iN 17 days, 7 17 days, 8. 8 days, 9: 9 days, i0: 8 days,



e HELE

RERA DL—AFA=DOAA IV a (Daphnia magna) (53 5 BHHEAERR
HEES: 1998—-411

FYTHR— . p-7, p-17
D p-7
BIETHIEB% .
ATEFZILBMETIORNE (B0 DOEE)
® R
5) 21 BMoE/NMEEREE (LOEC): 100m/L

STEFEZILEBMEONE
5) 21 AMOKIMERAEE (LOEC): 100me/L

STEF/-ITBMOME . B#HI A

@ p-17
EETHIRESE :
ATEEILBMATONE (__ EB5 DOFEIE)
Table 3 Time (days) to First Brood Production

Vessel Nominal Concentration {mg/L)
No. Control 10 32 100
1 8 9 8 11
2 8 8 8 8
3 8 9 8 -
4 8 8 9 9
5 8 8 8 8
6 8 9 8 17
7 9 8 8 17
8 8 9 8 8
9 8 8 8 9
10 8 8 8 8
Mean 8.1 8.4 8.1 10.6
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FIEE BB ONE

Vessel Nominal Concentration (mg/L)
No. Control 10 32 100
1 8 9 8 11
2 8 8 8 7
3 8 9 8 -
4 8 8 9 9
5 8 8 8 8
6 8 9 8 17
7 9 8 8 17
8 8 9 8 8
9 8 8 8 9
10 8 8 8 8
Mean 8.1 8.4 8.1 10.4
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