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2, 20 =TYER (2=R2AFNTRARA=FINA) OFF I 2 (Daphnia magna) =

XD EMEBERR
RRES
EDR96001
¥ Wakin
KRB, 0ECD fLZE&RT A M A FT 4 No. 202 T UL o, AMBREESRSS
JURFERER] (19844F) |[T#EM L TEH LT,
1) #88E: 2, 2° —7Y/rE=x (2—=AFNFar=rY L)
2) BRBEFHE: ¥R ASEULOHEETREBEOLS B L TH)
3) HBREY : FAIPr 3 (Daphnia magna)
4) BEHM: 2180
5) E# DI RBREII T 4E
6) £¥E 0B 1RRE (1EITATZ105ET 1 3RERIX4058)
7) RBREBRE: HRK, BFRNRE (BhFIEBE 100mg/L) 0.46, 1.0, 2.2, 4.6 LTt
10 mg/L
8) HMEREE: 1000 mL
9) HER 1 ERBERBA. 16BRMNER SEERORT
10) RER/KBE: 20%1C

HREXONOFEHEVBFINBR S LUEBER & (LB L THLMITED 272,
BFBEERVWTRE LEE A,

1) 21BOHEI P ams50%KIEEE (LC50) : >10mg/L

2) 21BE D% EFEEERE (Ercs0) : 7. 5mg/L
(95%1E%EX M : 4. 6mg/L~10mg/L)

3) mREERBE (NOECr) : 2. 2mg/L

4) s/MEREE (LOECr) : 4. 6mg/L

(EREBRERZXSTREMICESE)
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1 #EME
1.1 A%, #ERE L UE{LEOER
£ B 2, 20 —=TYER (2—AFALTFaS=rIN)
(CASESE :78-67-1. BFf: AMP. BRIES : 96 E—2)
BIE

o >(

SFA %Cg&lhﬁ
SFE : 164.21

1.2 e
wre - I
AFH ¢ FEeF125208
o o h&ES 1 DLET785
8 : BARFRELX
g :89.3%

1.3 BRYEAOERBIURELRETORES

BEROB UL OGEREICRE L,

AZFLEEBYEIZOWTIRANI M2REL, #EROBEORELFRERDH LN
RN EERRBLE, SEEKTRCLRABCAR FL2HEIZEL, RERBHICAELE
AT PV EHBUAER, R MACELIEE oD L XY, BROEIINEOS
BECRERIEETH o= Ll ENnT,
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2 HEAED
RERITITER UM ELUNDOA A I P a2 (Daphnia magna) DHiEE B\ -, =&IZ. B
VEREHEFLIVAFLELDZ, YHICBVWTERETLTWALOTHE, . E

R (E7asBAY Us HESME. Lot No.KCE6888 FYMETEM) Itk 28 HE
PXEEE R ER D48EFAEIC50130. 80mg/LT&H - 7=,

HET2GEZREBIHOI PV anEEHE

RAREEFFOLONLHEZ X -RBHICRE S+ R E SOMBEEEY L.
AICABLIEERCBL., B8, BEHENLEEOBRRIIHTE, JOhEE 43
VryamBi L, UTO&EFET2~ARMEAS L, B USHEEEEL BT IBREIC 72 <
EL2ELLESEEZRE L, 2~4AM%. BERLIRICERNICOE 2Bt E R R
AL, BR (4FREUMN) | BEHENOEEZRBRICE W, i8I angiRE s,
SR OFECEES L URIEIFRHITE U2 d o 7=,

FBEK HRAK B.28H)
WBEE 20~50 B /L F\FK (EL. RAEEOREIT. 258U T /LE L)
7KiR :20+1°C
R B TEPNNE. 16BFRGEE,8EERG AT
£x :Chlorella vulgaris
RO o LI BER (FR4 £7uLS5VI2, Z7ulL 5 TEHK) 25%E0
BECRY, RRKCER L TRBEL TS LBEL-,
1% BBBROEHRFEZEIZIONC/LTHY, ZOEEEICEORNES
RELEZ, KEOFBRIREBORHEIX. KET 2/ —ERRICEFEL
7
(FBRER—4]
FfER RRAIE LT, IV 21BEY Y Chlorella vulgaris#0.1~0. 2mgC (A
REER) /BORIETEX,
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3 REBFGE

3.1

3.2

3.3

3.4

REBREH
D REFE: RESHBETILENE (B. K. €%AB) . £890 BUBLIEEE
RBREOBLZEE L TEBEOHEE TRBRBEOLEEZ TR T 2L

AKX TIT -7,
2) REHM: 2188
3) E¥ DI RRXICAE4E

4) ABE 408/ 1 RREX (1EICAF X105 T 1 REK405E)
5) RERWEE : 1000 L/ &AL
6) RER/KR : 20x1C

7) EBER T EPNEERBA. 16BF[EER,/sRERImE

8) #fEE : I U 1AMV Chlorella vulgaris#0.1~0.2mgC(ERES
&) JBOEIAETEZE, HEORNEII%BEBEOEHRESE
(1050mgC/L) M bR®T=, (TR — 4]

FI]RAK

BERK (EREMAEKEFEHRLEL, BEAEESFRELELOTHESESL
THb0) ZEALE, BRAKOERZKKEL LT, REEDN #63ng/L (CaCosME) .
pH# 8.1 ThHot=, TRRR— 1)

HBRERBIUEERES

HERER © 1000mLBEH T AW —H—

BB @ IPUoRBRAERS

KEE  EBFIRES (PC-2200 MR-HESHRISRIVERTR)
p HEt : F-8ATE! (EBEIERTR)

EFBFESH (587 (YS I8

HBRBREORE
FAIV 2 THTERMEKEEORR,. 48hr-EiC50MEIZ10mg/L (REBBIBE
100mg/L TH—SBAIERFEHRE) UETho7mZ Lhdb, BREIAERRITI0ng/LE
BERSBREEL. ThUTOBEZ AN 2ToBRERE L. FRICESRAOLOH
BEE, BHREBEELTT & h100mg/LXEBR T, ERBRFKIILUTOREY Th 3,
IRBE, BhFIMRK, 0.46, 1.0, 2.2, 4.6 3 LU0 mg/L) (BRER)
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3.5 HREREOFEH
VEBOEBHELZEFRNZAVWTHEL, CNICBEBEBF L LTTE F %10
FEHEMLTHDICRE Lk, FRKENITES., B LRARERLHER L,
REBEORBRKZ AU T I2OLLERRREKY AR VA —TRBIVERY ., &
%%7}<%7Juz'csooom&>5wi4ooom ERBAEL THBREZAR L., EORRES
ICENEFNLI000mL & 722 & 5 BRBRIFZDELE,

HBEIiL, BRODBEZ ML 2VWHRAZ BV,

BEIMBEIX, TEr A Z2EFXTZANVTREL. FRAZMITES, 8L
100mg/LE#R 2 BB L 7=,

3.6 REBEBEOSIT
RETR, 9B, 1I9ABLTV20R BIILRBEORBE (AL, HF1RBRER) o1,
BATH 7 ABGELE (F950mL) ICERER L7, RLARBRKIT 7 4 L7 —EB%. HPL
CIlTE Vo L, BERBOASTIZEBL TIX, BBOE— 7 EENOESRESEIC LY

EBLT, HRMIIABER - 2ITR Lk, 28, EROHELZHRBITWELOT T
—IZEFE L,

3.7 HERE{E
RRHEOKIE, BERFERE 0.0.) . pHEZHTER., RBERICHRI D a3
kL. EORSERERLE L, LHBAKBRNEROF S A~y hE2BAWTH
RIDrazpkli, ZOB, BBREECHLTERY FAOEEKIIEETI%LL
NEERE L, TOE, RRETHEEBICIC a2 FLOVRBRKIZB L2, 218
BEETHEELE. BEHBPRIERELITo- B.13R) .

cIVVaDRE

BIvra) S0, EFEEHEL. RE GHKEEER. A2 E) 2B L
B LT, ok, HEROBEIVVaORTEEIIRD B,

(BEHohE) MEB»LEB. SEOEEXE L, WAZER. KRESIORA

%
KOWTXORBLZEE L, HREOHEIREELL, £, &
MOGHEEL R (FIER) &L,
- KRBUE : KB, BEERRRE (0.0.) . pH%. 2BBREKIL>\ T, £EH

FMFIICELE (RBREZHEE) OEETAELE, 1IRBRKIZ-&
1BRBIZOWTHAIE L=,
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4 HREOREH
HEXOBEI VY IORBIIBETREQIRDON L1708, RBI2EEHS
DEELEIF AT BECERESER TR MERE 2, EBRTETOER
RAOEELEIT. HEHENITLERCO R o7,
CTORRIIBETER»-728, IV aDERAE FIZE >TEHLIADBRERF
MELELD LHEREND, #-T,. ARBTORBTMITITH BRI AEL & wkm
L. BRIt B E*5RA L=,

4.1 BIPra0¥EEERE (LC50) DEH
ABREBBEX (10ng/l) OFETENBS%THo~70, MHHNFHE (Binomialis.
Moving average¥i 721 Probitik) IIERATE 2ho7-,

4.2 50%EMEPAERE (ErC50) OEH
RIFSHEEHEORE H

ERBERBORIFL 2 ORBHN P OREHEELEK (TF) BLUEHEREY
KELE (TF) #UTORXRLORDdE,

ne 2XFn
TF =3 Pos P
ZZT
n BRI

Fn : nEBDOEFEHE

Pn :nEIEOBEROHEIC 0EEE
Pn-1 'n-1EBOBEI P ans4FH

P, HOCHELBEELEZBORBOROK
ne  mEEBEME

(Pn-1+ PnS O DFAIT. EBRL:, )

. ZTFn
TF =l

m

ZZT

TFn: £RBREBORESPEELK

m PRBREY ) OEY (RBRERK 4)

ErC5SOEDE H

HREDEIHBARBREOFHRBOEE B3 E . SRR BER 4 BER
DELIZRABELREOZESBEA LT, Binomial# it L 0. 4B XL T21 8 B D50%%
FEFEEERE (ErCs0) 2EH L., BSUEEXMLEH L-,
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4.3 FHKXEEABE (NOECr) BIUR/IMEFBE (LOECT)
42RTR LI L KERBREREORIBYU LY ORKYHBELELEL L. £8E
KEBARBE L OFEZEOHFELIHEOEZEORE (tBRE) 0L W EEANE%T
RO, BAHBE LEEZORD LN VEERE (B REEREE  NOECr) BLU
EEORDONITERE (B/IMERRE : LOECr) 2B E L1,
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5 BRBLUBR

5.1 BRREMOERMEICEBERIEL L BEDNIBEER
HBAROERECREBERIELEEEDNAREER IIRD bhierot,

5.2 REREPOEBRYRRE

RREABNFRORRYHBE L. RB7RAE T 0.44, 0.98, 2.1, 4.4, 9.2mg/L, 2
#E19H B TIX0.43, 0.88, 2.0, 4.7, 10mg/L [BXZE{E0.46, 1.0, 2.2, 4.6, 10mg/L]
ThoTc, REMEBICHTIREITTNTNI2~98%, 88~100%TH V. BED+20%
URTHoT-,

T, TNOD2BHREITIRE (RBRIETHE) OBERFH TR 0.42, 0.95,
2.1, 4.2, 9.0mg/L, 0.42, 0.91, 2.1, 4.3, 9.2mg/L [SRXZE1EO0.46, 1.0, 2.2, 4.6,
10mg/L] Th o7, REMIIHT IEEIIENEN 90~95%, 91~94%Th Y. BE
DE20% LR TH -7,

INoDEBRYROEIRE D21 B EORMMETLHMEIT 0.43, 0.93, 2.0, 4.4,
9.4mg/L [FRX7ZE1H 0.46, 1.0, 2.2, 4.6, 10mg/L] Th -7, '

[Table 1(p.17), /T B&E— 2]

5.3 IPUranBBERE
BV a0RCEBSIUEEE
HEXTOBRI VY aORERIRBRTET. 0% THD . REBVTEETHS
20% LA T DEEEH- LT,
2, 20 =TYER (2~AFATTA=RYL) 0.46, 1.0, 2.2, 4.6, 10ng/Lik
EXBLUBAIMBEOETEE, THEH0.0, 0.0, 2.5, 0.0, 5 08LT2 5%T

HoT,
[Table 2~1,2-2(p. 18),Figure 1(p.19) fB&¥t— 3]
PER
HBETOBRIVVaOMERITATHY . RBRTEAETHIIBUNOEES
iz Uiz,
2, 20 —TYER (2-RAFATaA= b L) RBERS L UBHENBRONE
RIIBXERFZDTBE TH -7,

[Table 3(p.20), (ABER— 3]
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EHRBAMEE LK
HBETOBEI VY IOFHRFHEEHEITL 71.6ETH Y. RBRIELETH B
WEOEERRH: L, |
2B, SEORRTIE. 4HER] OETERLE LS ICHBX TS 2 0OERBEHR
AT LOLHEE LD, BRIRBEEZEICRE L.
BEINBROFEHRBMDEEHEIT9. T ThHho=nizw L, 2, 2° =TSR
(2=RAFATa"=kYN) 0.46, 1.0 LV 2mg/LBEXIT. THhTh0.7, 87.0
BILUBE.OHTWTALEEZRBOON 2ok, 4685 0mg/LBEXIT, 74.2
BIU3M4. SHTHFIRBRICH L THEEIT Do T,

[Table 4(p.21), Figure 2(p.21) 4IB&E— 3]

BIv rankR&EIERE
2, 270 =TYER (2=R2FATFa=krYL) 0.46, 1.0, 2.2, 4.6mg/LBEX
BLUBANBRIL, SBRELLEL TKE SRORBICENEN -, =FEL, S8
K EL2RBREICSWTREISA BUR., KET—RHITEET 2BES DK E
SNTH, ARRBEEZXDZ LIV ARPEZEREXT DA Ehb, —BEOCE(L

THhYVERHRICERT 20O TRV EHENE, 10ng/LBEX T, %198
B b BB kEEDERIED S,

HERIRDFE A E

WTNORBRK & L RBEHMRICKEIROREZLIBHONRI -,

BRI RERH M P, HREBLUHANBE 2 ECLTORRK T, FHAUCE
HeEn, BRECEKFELTEFZIBOLNE,

5.4 BIT U ans50%HEEE (LC50)
4EMBIURIBFEDEI P aD50%HKFTEE (LC50) tX. 10mg/LUL ETH o7,
[Table 5(p.22)]

5.5 S50%¥FEFAERE (ErCs0)

M4HRMB L U221 BFD0%HFEEERE (ErC50) 1. 8.0mg/L (95%AZ¥EXF 4.6
mg/L~10mg/L) . 7.5mg/L [95%1E3AXE]4. 6mg/L~10mg/L) Th o7,

[Table 6(p.22)]
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5.6 RMOMEELEFICRIZTTHAREERRE (NOECr) BIUBR/IMEERE (LOECT)
BIVyaBEHE) ORBOEEHBCRIT T2 BB ORREERBE (NOECr) 11,

2.2mg/LTH Y., m/IMEERE (LOECr) iX4.6mg/LTh o7,
[Table 7(p.23)]

5.7 HBEOKE. BEBREERSIUPH
maﬁ@%ﬁ%ﬁ@@%ﬁd%i~m&tf,%ﬁ8%@Tboto
BIFEERE (0.0.) 1. BFNEX CEABOR BICAFOD52% (4. 6mg/L) TIETF
L7cleHORBIR E D LRBRERBEZBRICEE L L -5, 8AF0D60%LLE (7.5~
8.0mg/L) ZHERTE 7, WBX TIZHBHMT. 60%LULE (7.5~8.3mg/L) ThHoie,
L ORBRX OBETFERBEILS. 4~8. 4ng/L THIBTFEEERE D60%LLE THh - 7= (20.

0CCOBRMBEFHTERE - 8. 8mg/L),
pHITZ 7.4~8. 10OEBTEBIIIU T Tho 7=,
UEDZ & b BFBRRREN—BNICATON0%E TR - =L, KB, pH

ELIVaDEBTLRMGE L TREBEORZEBETH-o-LEDbN S,
[Table 8, Table 9, Table 10(p.24)]

B E



EDR96001 17/58

Table 1. Measured Concentrations of 2,2’ -Azobis(2-methylpropanitrile) during a 2i-

day Exposure of Daphnia magna under Semi-Static Test Conditions

Measured Concentration (mg/L)

Nominal (Percent of Nominal) Time
Concentration 7 day 9 day 19 day 20 day Weighted

(mg/L) new old new old Mean
Control <0.1 <0.1 <0.1 <0.1 -
Solvent Control <0.1 <0.1 <0.1 <0.1 -

0.46 0. 44 0.42 0.43 0.42 0.43

(96) (90) (94) (92) (93)

1.0 0.98 0.95 0.88 0.91 0.93

(98) (95) (88) (91) (93)

2.2 2.1 2.1 2.0 2.1 2.0

(94) (94) (91) (94) (93)

4.6 4.4 4.2 4.7 4.3 4.4

(95) (91) (100) (94) (96)

10 9.2 9.0 10 9.2 9.4

(92) (90) (100) (92) (94)

new ! Freshly prepared test solution.

old : Test solutions 1~2days after freshly prepared.



Table 2-1. Cumulative Numbers of Dead Parental Daphnia
Conc. * Days
(mg/L) 0 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21
Control O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sol.Cont. O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
0. 46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
4.6 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 1 1 2

* : Nominal Concentration

Table 2-2. Mortality(%) of Parental Daphnia

Conc. ¥ Days
(mg/L) 14 21
Control 0.0 0.0
Sol. Cont. 0.0 2.5
0. 46 0.0 0.0 o
()
1.0 0.0 0.0 §
o
2.2 0.0 2.5 =2
4.6 0.0 0.0 ®
[9) ]
o0
10 0.0 5.0

* : Nominal Concentration
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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  Sol. Cont. 0. 46 1.0 2.2 4.6 10
A 7 7 7 7 7 7 7
B 7 7 7 7 7 7 7
C 7 7 7 7 7 7 7
D 7 7 7 7 7 7 7
Mean 7.0 7.0 7.0 7.0 7.0 7.0 7.0
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Table 4. Mean Cumulative Numbers of Juveniles Produced per Adult (XF1/P)

Conc. * Days
(mg/L) 0 2 4 6 7 8 10 12 14 16 18 20 21
Control 0.0 0.0 0.0 0.0 6.7 12.7 23.7 37.9 50.6 60.7 64.9 712 71.6
Sol.Cont. 0.0 0.0 0.0 0.0 7.2 13.3 29.1 457 75.7 94.2 98.4 99.2 99 7
0.46 0.0 0.0 00 00 51 10.1 27.4 488 73.1 87.1 89.9 90.3 090.7
1.0 0.0 00 00 0.0 54 11.5 258 41.5 68.5 83.3 856 8.2 87.0
2.2 0.0 0.0 0.0 0.0 33 126 20.7 39.7 62.6 8l.1 84.6 86.0 86.0
4.6 0.0 0.0 00 00 60 10.5 21.6 38.4 54.0 69.7 73.7 741 74.2
10 0.0 00 0.0 00 2.9 7.6 14.8 231 31.0 34.3 34.8 34.8 34.8

* : Nominal Concentration.

Figure 2. Mean Cumulative Numbers of Juveniles Produced per Adult (XF1/P)
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Table 5. Calculated LC50 Values for Parental Daphnia

Exposure period' LC50 95% Confidence limits Statistical
(days) (mg/L) (mg/L) method
14 >10 - —
21 >10 - -

Nominal Concentration.

Table 6. Calculated ErC50 Values for Inhibition of Reproduction

Exposure period ExrC50 95% Confidence limits Statistical
(days) (mg/L) (mg/L) method
14 8.0 4.6~10 Binomial
21 . 1.5 4.6~10 Binomial

Nominal Concentration.



Table 7. Significance Test of Difference between the Mean Cumulative Numbers of
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Juveniles Produced per Adult in Solvent control and Test Vessels after 21

days (Two-sided test of F-test and t-test)
Nominal Concentration (mg/L)
Vessel No. Control Sol. Cont. 0. 46 1.0 2.2 4.6 10
A 64.0 119.9 99. 7 85.3 83.6 68. 7 39.6
B 84. 4 108. 8 86. 4 89. 2 79.8 75.1 32.1
C 64. 7 73.1 88.9 84.0 79.9 68. 5 35.2
D 73.2 97.1 87.8 89.3 100. 6 84.3 32.1
Mean 71.6 99.7 90.7 87.0 86.0 74.2 34.8
S.D. 9.5 20.0 6.1 2.7 9.9 7.4 3.5
. F-test F value 10. 844 54. 755 4,091 7.280 31. 908
Equality YES YES NO NO YES
t—test (Probability) 0. 444 0.293 . 0. 265 0. 054 0. 007
Significant difference (95%) NO NO NO YES YES
Statistic
1 4 4 4 4 4 4
n 24
X1 398. 900 362. 800 347. 800 343. 900 296. 600 139. 000
Xi~2/i 39780.303 32905.960 30241.210 29566.803 21992.890  4830. 250
sx 2 40985. 470 33017.100 30263.220 29861.370 22158.440 4868. 020
t 1889. 000
xbb 78. 708
ct 148680. 042
ANOVA TABLE
Source Sum of Sq. DF Mean Sq. F ratio £(0.05, f1, f2)
Among 10637 5 2127 21 2.77
Within 1836 18 102
Total 12473 23 2229
No observed effect concentration(NOECr) = 2.2 mg/L

Lowest effect concentration (LOECr)

= 4.6 mg/L
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Table 8. Temperature Values during a 21~day Daphnia Reproduction Inhibition Test
{Semi-Static Test)

Temperature, °C

Nominal Concentration (mg/L)

days Control  Sol. Cont. 0. 46 1.0 2.2 4.6 10
0 new 20.4 20. 4 20.4 20.3 20.3 20.3 20.3
2 old 20.7 20.7 20.7 20.9 20. 8 20. 8 20. 8
7  new 20.3 20.2 20.3 20.3 20.3 20.3 20.3
9 old 20.7 20.7 20.6 20.6 20.6 20.6 20.6
14 new 20,7 20.8 20.8 20.8 20.8 20.8 20.9
15 old 20.7 20.9 20.7 20.7 20.7 20.7 20.7

new: Freshly prepared test solutions.
old: Test solutions after 1~2days exposure.

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

D.0. (mg/L)
Nominal Concentration (mg/L)
days Control  Sol. cont. 0. 46 1.0 2.2 4.6 10
0 new 8.0 8.0 7.9 8.0 7.9 7.8 7.9
2 old 8.0 8.0 7.6 7.9 7.9 7.9 7.8
7  new 8.3 8.3 8.3 8.3 8.3 8.3 8.4
9 old 7.5 4.6 6.7 5.6 5.4 5.7 5.8
14 new 8.0 8.0 8.0 8.0 8.0 8.0 7.9
15 old 7.8 7.5 7.6 7.7 7.7 7.6 7.7

new: Freshly prepared test solutions.
old: Test solutions after 1~2days exposure.

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

H
: Nominal Concentration (mg/L)
days Control  Sol.cont. 0. 46 1.0 2.2 4.6 10
0 new 7.9 8.0 8.0 8.0 8.0 7.9 8.0
2 old 7.8 8.0 8.0 8.1 8.1 8.1 8.1
7  new 8.0 8.0 8.0 8.0 8.0 8.0 8.0
9 old 7.4 7.5 7.6 7.6 7.6 7.6 7.6
14  new 7.9 7.9 8.0 8.0 8.0 8.0 8.0
15 old 7.5 7.5 7.6 7.9 7.9 7.9 7.9

new: Freshly prepared test solutions.
old: Test solutions after 1~2days exposure.
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Water Quality of Dilution Water

Parameter Concentration
COoD <1 mg/L
Phosphorus <0.01 mg/L
pH 8.1 (15.0°C)
E. coli N.D.

Total mercury <0. 0005 mg/L
Copper <0.01 mg/L
Cadmium <0. 001 mg/L
Zinc <0.01 mg/L
Lead <0. 005 mg/L
Aluminum <0.02 mg/L
Nickel : <0.02 mg/L
Total chromium <0.02 mg/L
Soluble manganese <0. 005 mg/L
Tin <0.03 mg/L
Soluble iron <0.03 mg/L
Cyanide N.D(<0.01 mg/L)
Free chlorine 0.01 mg/L
Bromide ion 0.5 mg/L
Fluoride 0.29 mg/L
Sulfide ion <0.1 mg/L
Ammonium ion <0.1 mg/L
Arsenic : <0.001 mg/L
Selenium <0. 001 mg/L
Evaporated residue 230 mg/L
Electro conductivity 38 mS/m
Total hardness 63.1 mg/L
M—alkalinity 59 mg/L
Sodium 54 mg/L
Potassium 3.6 mg/L
Calcium 6.6 mg/L
Magnesium 3.9 mg/L
Total chlorinated pesticides <0.001 mg/L
Total organophosphorus pesticides <0.001 mg/L
PCB . <0. 0005 mg/L

Date: Nov. 8, 1996
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FERFE: Wi254
BEHEE: 205nm
# A E: 50uL
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5. ABRE
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mg/L % %
82. 46
1. 004 81. 53 81. 73
81. 20
(2) BRBEBITRR
REBE BIEME mg/L
mg/L 7 B 9 H# 19 B¢ 2080%
HEBRX <0. 1 <0.1 0.1 <0.1
BRIMEBX <0. 1 <0. 1 <0.1 <0. 1
0.46 0.4428 0.4156 0.4344 0.4232
1.0 0.9800 0. 9494 0.8837 0.9145
2.2 2.073 2. 065 1.996 2.061
4.6 4.375 4.174 4.722 4.316
10 9. 249 9.036 10. 09 9.223
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Figure 1 Typical Calibration Curve of 2, 2'-Azobis(2-methylpropanitrile) by

HPLC Analysis
. Input Data
No. Weight Peak Area
(ng) (uv-sec)
1 50.70 3978
2 253.5 21975
3 507.0 43823
4 1014 88226

Y(Peak Area ) = -357.2+ 87.35X (Weight)
r =1.000
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(2) Control; Day 7
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Figure 2 Representative Chromatograms
(1) Standard 10.14 mg/L
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Appendix 2

Figure 2 Continued

(3) Solvent Control; Day 7

(4) 2.2mg/L nominal; Day 7
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Appendix 2

Figure 2 Continued

(5) Standard 10.14 mg/L

(6) Control; DayQ
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Appendix 2

Figure 2 Continued

Day 9

]

(8) 2.2mg/L nominal

(7) Solvent Control; Day 9
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(10) Control; Day 19

(9) Standard 9.963 mg/L

Figure 2 Continued
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Appendix 2

Figure 2 Continued

- (12) 2.2mg/L nominal; Day 19

Day 19

»

(11) Solvent Control
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(14) Control; Day 20

(13) Standard 9.963 mg/L

Figure 2 Continued
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Appendix 2

Figure 2 Continued

(16) 2.2mg/L nominal; Day 20

Day 20

(15) Solvent Control
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Appendix 3-1 Result of reprodaction test

(Test conc.: 0 mg/L, _ Dispersant conc.: 0 mg/L) Test conc. :Nominal concentration
Time (days)
No. Counts 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 16 17 18 19 20 21
P generation Live 10 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 0 -
Live 23 128 9 23 78 i 130 19 25 64 8 18 i1 103 0 640
A F1 generation Dead 4 6 2 2 9 2 2 169 8 . 17 133 7 3 8 5 366
Total 27 133 11 26 87 3 132 178 33 81 141 26 14 111 ) 1006
Reproductivity/P 2.3 12.8 0.9 2.3 7.8 0.1 13.0 1.9 2.5 6.4 0.8 1.8 1.1 10.3 0.0 64.0
Cumulative reproductivity 2.3 15.1 16.0 18.3 26.1 26.2 39.2 41.1 43.6 50.0 50.8 652.6 63.7 64.0 64.0 -
P generation Live 10 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 0 -
Live 66 47 87 28 77 166 47 36 107 38 0 95 30 17 14 844
B Fl generation Dead 2 6 6 3 2 29 0 58 48 32 86 17 19 44 i1 361
Total 58 63 92 31 79 195 47 93 1565 70 85 112 49 61 25 1205
Reproductivity/P 5.6 4.7 8.7 2.8 7.7 16.6 4.7 .5 10.7 3.8 0.0 9.6 3.0 1.7 1.4 84.4
Cumulative reproductivity 6.6 10.3 19.0 21.8 29.5 46. 1 50.8 54.3 65.0 68.8 68.8 78.3 81.3 83.0 84.4 -
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 -
Dead O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
Live 89 44 2 121 75 49 168 22 27 21 0 35 0 647
C Fl generation . Dead 4 2 1 8 0 0 49 23 7 80 59 3 44 64 0 344
Total 93 46 3 129 - 75 49 207 45 34 101 59 3 79 68 0 991
Reproductivity/P 8.9 4.4 0.2 12.1 7.5 4.9 16.8 2.2 2.7 2.1 0.0 0.0 3.6 0.4 0.0 64.7
Cumulative reproductivity 8.9 13.3 13.6 2.6 331 38.0 653.8 56.0 58.7 60.8 60.8 60.8 64.3 64.7 64.7 -
P generation Live 10 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 0 -
Live 98 23 46 124 32 92 94 0 109 13 0 48 48 6 0 732
D F1 generation Dead 9 2 3 11 0 8 36 31 57 138 24 7 104 19 0 448
Total 107 26 48 136 32 100 129 3l 166 161 24 56 152 25 0 1180
Reproductivity/P 9.8 2.3 4.5 12. 4 3.2 9.2 9.4 0.0 10.9 1.3 0.0 4.8 4.8 0.6 0.0 73.2
Cumulative reproductivity 9.8 12.1 16.6 29.0 32.2 41.4 50.8 60.8 61.7 63.0 63.0 67.8 72.6 73.2 73.2 -
A-D P generation Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
¥ean Mortality(%) 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 -
Cumulative reproductivity 6.7 12.7 16.3 23.7 30.2 37.9 48.7 60.6 657.3 60.7 60.9 64.9 68.0 1.2 71.6 -
The time (days) to first brood: A; 7 days B: 7 days C; 7 days D; 7 days
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Appendix 3-2 Result of reprodaction test

(Test conc. : 0 mg/L, Dispersant conc.: 100 mg/L)
Time (days)
No. Counts 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 -
Dead 0O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
Live 87 60 87 69 94 176 184 69 132 92 23 100 7 20 1199
A F1 generation Dead 12 3 3 0 0 0 4 20 60 28 43 46 26 23 38 295
Total 99 63 90 69 94 176 188 89 182 120 66 146 32 23 b8 1494
Reproductivity/P 8.7 6.0 8.7 6.9 9.4 17.56 18.4 6.9 13.2 9.2 2.3 10.0 0.7 0.0 2.0 119.9
Cumulative reproductivity 8.7 14.7 23.4 30.3 39.7 67.2 75.6 82.5 95.7 104.9 107.2 117.2 ti7.9 117.9 119.9 -
P generation Live 10 10 i0 10 10 10 i0 10 10 10 10 10 10 10 10 10 10 10 9 9 9 9 -
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 -
Live 67 58 4 154 84 42 334 34 91 170 0 38 9 0 0 1086
B F1 generation Dead i1 0 0 2 0 1 7 22 4 134 39 14 150 20 0 404
Total 78 68 4 156 84 43 341 56 95 304 39 62 159 20 0 1489
Reproductivity/P 6.7 5.8 0.4 16.4 8.4 4.2 33.4 3.4 9.1 17.0 0.0 4.0 1.0 0.0 0.0 108.8
Cumulative reproductivity 6.7 12.5 12.9 28.3 36.7 40.9 74.3 77.7 86.8 103.8 103.8 107.8 108.8 108.8 108.8 -
P generation Live 10 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 —
Live 67 63 34 112 80 72 163 51 62 43 0 4 0 731
C F1 generation Dead 10 0 0 q 1 2 46 64 28 88 96 29 132 27 0 527
Total 77 53 34 116 81 74 209 116 80 131 96 29 136 27 0 1258
Reproductivity/P 6.7 5.3 3.4 11.2 8.0 7.2 16.3 6.1 6.2 4.3 0.0 0.0 0.4 0.0 0.0 73.1
Cumulative reproductivity 6.7 12.0 15. 4 26.6 34.6 41.8 68. 1 63.2 68.4 72.7 72.7 72.7 73.1 73.1 73.1 -
P generation Live 10 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 -
Live 67 74 4 165 76 44 323 43 31 126 12 0 971
D Fl generation Dead 16 0 0 4 0 3 17 20 i 177 32 113 38 0 439
Total 83 74 4 169 76 47 340 63 42 303 32 15 126 38 0 1410
Reproductivity/P 6.7 7.4 04 165 1.5 4.4 323 43 31 126 00 07 L2 00 00 97.1
Cumulative reproductivity 6.7 14.1 14.5 31.0 38.5 42.9 75.2 79.6 82.6 956. 2 95. 2 95.9 97. 1 97.1 97.1 -
A-D P generation Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 -
Bean Mortality (%) 0 0 0 0 0 0 0 0 0 0 0 0 0 2.6 2.5 2.5 2.6 -
Cumulative reproductivity 7.2 13.3 16.6 29. 1 37. 4 45.7 70. 8 75.7 83.4 94.2 94.7 98. 4 99.2 99.2 99.7 -
A: 7 days B: 7 days C; 7 days D; 7 days

The time (days) to first brood:
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Appendix 3-3 Result of reprodaction test
(Test conc. : 0.46 mg/L, Dispersant conc. : 4.6 mg/L)

Time (days)
Counts 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

P generation Live 10 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 -

Live 28 55 80 126 bl 210 160 16 132 62 0 56 4 0 18 997

F1 generation Dead 12 6 0 2 0 1 2 0 97 72 20 71 75 17 6 381

Total 40 61 80 128 51 211 162 16 229 134 20 127 79 17 24 1378

Reproductivity/P 2.8 5.5 8.0 12.6 6.1 21.0 16.0 1.6 13.2 6.2 0.0 5.6 0.4 0.0 1.8 99.7
Cumulative reproductivity 2.8 8.3 16.3 28.9 34.0 565.0 71.0 72.5 85.7 91.9 91.9 97.6 97.9 97.9 99.7 -
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 -
Dead 0O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

Live 53 40 57 87 68 166 204 26 105 23 0 45 0 0 0 864

F1 generation Dead 18 2 0 0 0 0 b 23 66 89 16 36 84 20 21 379

Total 71 42 57 87 58 166 209 49 171 112 16 81 84 20 21 1243

Reproductivity/P 5.3 4.0 5.7 8.7 5.8 16.6  20.4 2.6 10.5 2.3 0.0 4.5 0.0 0.0 0.0 86. 4
Cumulative reproductivity 5.3 9.3 16.0 23.7 29.5 46.1 66.6 69.1 79.6 8§1.9 81.9 86.4 86.4 86.4 86.4 -
P generation Live 10 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 -

Live 26 69 70 97 101 89 253 19 79 71 0 10 3 2 0 889

Fl generation Dead 11 9 i 0 0 2 0 29 55 126 39 16 b4 48 13 403

Total 37 78 71 97 101 91 253 48 134 197 39 26 57 50 13 1292

Reproductivity/P 2.6 6.9 7.0 9.7 10. 1 8.9 25.3 1.9 7.9 7.1 0.0 1.0 0.3 0.2 0.0 88.9
Cumulative reproductivity 2.6 9.5 16.6  26.2 36.3 45.2 70.5 72.4 80.3 87.4 87.4 88.4 88.7 889 889 -
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 -
Dead 0O 0 1] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

Live 95 37 41 136 55 126 262 43 48 as 0 1 6 0 878

Fl1 generation Dead 4 0 0 3 0 3 11 7 73 131 24 61 76 25 0 417

Total 99 37 41 139 55 129 263 50 121 169 24 62 81 26 0 1296

Reproductivity/P 9.6 3.7 4.1 13.6 5.5 12.6  26.2 4.3 4.8 3.8 0.0 0.1 0.6 0.0 0.0 87.8
Cumulative reproductivity 9.6 13.2 17.3  30.9 36.4 49.0 74.2 78.56 83.3 87.1 87.1 87.2 87.8 87.8 87.8 -
P generation Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
Mortality(%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ] 0 -

6.1 10.1 16.3 27.4 4.1 48.8 70.6 73.1 82.2 87.1 87.1 89.9 90.2 90.3 90.7 -

Cumulative reproductivity
The time (days) to first brood:

A; 7 days B 7 days C; 7 days D; 7 days
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Appendix 3-4 Result of reprodaction test

(Test conec. : 1.0 mg/L, Dispersant conc. :10 mg/L)
Time (days)
No. Counts 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 16 17 18 19 20 21
P generation Live 10 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 1] 0 0 0 -
Live 73 38 66 81 70 128 237 18 40 38 0 48 I 0 5 863
A Fl1 generation Dead 5 25 0 0 0 9 2 1 67 131 16 37 40 36 11 379
Total 78 63 66 81 70 137 239 19 107 169 156 85 51 36 16 1232
Reproductivity/P 7.3 3.8 6.6 8.1 7.0 12.8 23.7 1.8 4.0 3.8 0.0 4.8 1.1 0.0 0.5 85.3
Cumulative reproductivity 7.3 1i. 1 17.7 26.8 32.8 45.6 69.3 71.1 75.1 78.9 78.9 83.7 84.8 84.8 85.3 -
P generation Live 10 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 -
Live 38 85 33 136 41 86 229 37 63 128 0 0 6 0 11 892
B F1 generation Dead 4 14 6 0 0 7 18 9 33 99 51 25 50 28 1 345
Total 42 99 39 135 41 93 2417 46 96 227 b1 25 66 28 12 1237
Reproductivity/P 3.8 8.5 3.3 13.5 4.1 8.6 22.9 3.7 6.3 12.8 0.0 0.0 0.6 0.0 1.1 89.2
Cumulative reproductivity 3.8 12.3 15.6 29.1 33.2 41.8 64.7 68. 4 74.7 87.5 87.5 87.5 88.1 88. 1 89.2 —
P generation Live 10 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 -
Live 72 43 19 126 62 89 234 37 69 43 0 43 4 0 0 840
C F1 generation Dead 13 17 ) 0 0 4 3 9 47 145 23 41 81 21 4 413
Total 85 60 24 125 62 93 2317 46 116 188 23 84 85 21 4 1253
Reproductivity/P 7.2 4.3 1.9 12.6 6.2 8.9 23.4 3.7 6.9 4.3 0.0 4.3 0.4 0.0 0.0 84.0
Cumulative reproductivity 7.2 11.6 13.4 26.9 32.1 41.0 64.4 68. 1 75.0 79.3 79.3 83.6 84.0 84.0 84.0 -
P generation Live 10 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 1] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
Live 31 81 23 87 104 60 219 69 58 164 0 1 16 893
D F1 generation Dead 3 26 2 0 0 4 14 22 32 81 54 26 11 18 2 294
Total 34 107 25 87 104 54 233 91 90 235 54 26 11 18 18 1187
Reproductivity/P 3.1 8.1 2.3 8.7 10. 4 5.0 21.9 6.9 5.8 16. 4 0.0 0.1 0.0 0.0 1.6 89.3
Cumulative reproductivity 3.1 11.2 13.5 22.2 32.6 37.6 659.5 66. 4 72.2 87.6 87.6 87.7 87.7 87.7 89.3 -
A-D P generation Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
Mean Mortality (%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
Cumulative reproductivity 6.4 1.5 15.1 25.8 32.7 41.5 64.6 68.5 74.3 83.3 83.3 85.6 86.2 86.2 87.0 -
Ay 7 days B; 7 days C; 7 days D; 7 days

The time (days) to first brood:
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Appendix 3-5 Result of reprodaction test
Dispersant conc. : 22 mg/L)

(Test conc. : 2.2 mg/L,

Time (days)
No. Counts 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
P generation Live 10 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 -
Live 29 96 16 35 162 39 139 69 52 176 16 2 0 b 0 836
A F1 generation Dead 2 28 2 0 2 4 20 117 21 16 109 26 34 39 10 428
Total 31 124 18 35 164 43 169 186 73 191 126 27 kY| 44 10 1264
Reproductivity/P 2.9 9.6 1.6 3.5 16.2 3.9 13.9 6.9 5.2 17.6 1.6 0.2 0.0 0.5 0.0 83.6
Cumulative reproductivity 2.9 12.5 14. 1 17.6 33.8 371.17 b6l1.6 58.6 63.7 81.3 82.9 83.1 83.1 83.6 83.6 -
P generation Live 10 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 -
Live 19 96 21 65 143 33 109 125 18 121 47 1 0 0 798
B F1 generation Dead 0 19 0 2 8 12 9 95 36 24 96 1 23 31 3 359
Total 19 116 21 67 151 45 118 220 54 145 143 2 23 3t 3 1167
Reproductivity/P 1.9 9.6 2.1 6.5 14.3 3.3 10.9  12.5 1.8 12.1 4.7 0.1 0.0 0.0 0.0 79.8
Cumulative reproductivity .9 1.6 13.6 20.1 34.4 377 48.6 61.1 629 750 79.7 179.8 79.8 79.8 79.8 -
P generation Live 10 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 ] —
Live 52 81 52 63 92 109 83 54 143 42 9 0 19 0 799
c F1 generation Dead 2 6 7 0 1 19 14 94 67 22 92 30 26 11 0 401
Total 654 87 59 63 103 128 97 148 210 64 92 ag 26 30 0 1200
Reproductivity/P 5.2 8.1 5.2 6.3 9.2 10.9 8.3 5.4 14.3 4.2 0.0 0.9 0.0 1.9 0.0 79.9
Cumulative reproductivity 5.2 13.3 18.5 248 340 449 532 586 729 7.1 7.1 780 1780 79.9 79.9 -
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9 9 9 9 9 9 -
Dead © 0 ] 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 { 1 1 1 -
Live 32 99 0 73 182 ] 144 190 32 148 61 0 27 0 0 988
D F1 generation Dead 11 11 (] 1 6 0 21 70 2 64 86 1 5 7 0 275
Total 43 110 0 74 188 0 166 260 34 202 147 1 32 7 ] 1263
Reproductivity/P 3.2 9.9 0.0 7.3 18.2 0.0 144 19.0 3.2 16.6 6.8 0.0 3.0 0.0 0.0  100.6
Cumulative reproductivity 3.2 13.1 13.1 20.4 386 38.6 530 720 75.2 90.8 97.6 97.6 100.6 100.6 100.6 -
A-D P generation Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 i 1 1 -
Mean Mortality(%) © 0 0 0 0 0 0 0 0 0 0 0 0 2.5 2.6 2.5 2.5 2.5 2.5 -
Cumulative reproductivity 3.3 126 14.8 20.7 352 39.7 616 62.6 68.7 8l.1 B4.3 846 854 86.0 86.0 -
A: 7 days B: 7 days C; 7 days D; 7 days

The time (days) to first brood:
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Appendix 3-6 Result of reprodaction test

(Test conc. :4.6 mg/L, Dispersant conc. : 46 mg/L)
Time (days)
No. Counts 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 156 16 17 18 19 20 21
P generation Live 10 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 4] 0 0 0 0 0 0 0 0 0 0 0 0 0 -
Live 47 63 31 0 116 62 39 115 54 105 57 8 0 1 687
A Fl generation Dead 7 41 3 0 32 36 8 80 60 14 85 43 8 14 4 436
Total 54 94 34 0 147 98 47 195 114 119 142 51 8 14 5 1122
Reproductivity/P 4.7 5.3 3.1 0.0 11.5 6.2 3.9 11.5 6.4 10.5 5.7 0.8 0.0 0.0 0.1 68.7
Cumulative reproductivity 4.7 10.0 13.1 13.1 24.6 30.8 34.7 46. 2 51.6 62. 1 67.8 68.6 68.6 68.6 68.7 -
P generation Live 10 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 0 -
Live 656 50 23 117 62 96 99 59 51 94 28 16 0 0 751
B F1 generation Dead 3 34 2 9 18 29 34 64 78 55 64 29 21 10 13 463
Total 59 84 25 126 80 125 133 123 129 149 92 45 21 10 13 1214
Reproductivity/P 5.6 5.0 2.3 1.7 6.2 9.6 9.9 5.9 5.1 9.4 2.8 1.6 0.0 0.0 0.0 75.1
Cumulative reproductivity 5; 6 10.6 12.9 24.6 30.8 40.4 50.3 56.2 61.3 70.7 73.5 76. 1 75. 1 75.1 75.1 -
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 - 10 10 10 10 10 10 —
Dead O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 -
Live 63 3 3l 77 76 45 116 79 27 106 26 2 9 4 0 685
C Fl generation Dead 9 28 6 4 2 41 47 47 66 68 78 11 37 14 0 458
Total 62 62 37 81 78 86 163 126 93 174 104 13 46 18 0 1143
Reproductivity/P 5.3 3.4 3.1 7.7 7.6 4.5 11.6 7.9 2.1 10.6 2.6 0.2 0.9 0.4 0.0 68.5
Cumulative reproductivity 5.3 8.7 11.8 19.5 27.1 31.6 43.2 bi. 1 53.8 64. 4 67.0 67.2 68. 1 68.5 68.5 -
P generation Live 10 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 0 it
Live 82 45 116 48 54 162 65 65 132 59 20 0 1 4 1 843
D F1 generation Dead 20 0 1 6 7 66 30 30 127 46 44 53 47 5 6 488
Total 102 45 116 54 61 228 95 85 259 105 64 53 48 9 7 1331
Reproductivity/P 8.2 465 1.5 48 54 162 66 655 132 69 20 00 01 04 0.1 843
Cumulative reproductivity 8.2 12.7 24.2 29.0 34.4 60.6 67.1 62.6 75.8 81.7 83.7 83.7 83.8 84.2 84.3 -
A-D P generation Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
Hean Mortality (%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
Cumulative reproductivity 6.0 10.5 15.5 -21.6 29.2 38.4 46.3 54.0 60. 6 69.7 73.0 73.7 73.9 74.1 74.2 -
The time (days) to first brood: A: 7 days B: 7 days C: 7 days D; 7 days
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Appendix 3-7 Result of reprodaction test

(Test conc. : 10 mg/L, Dispersant conc.: 100 mg/L)
Time (days)
No. Counts 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 16 17 18 19 20 21
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9 9 9 it
Dead © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 -
Live 27 65 20 37 72 31 66 39 0 41 9 0 0 0 0 396
A F1 generation Dead 4 27 0 14 43 46 54 81 0 48 22 1 12 0 0 362
Total 31 92 20 51 1156 77 109 120 0 89 31 1 12 0 0 748
Reproductivity/P 2.7 6.5 2.0 3.7 7.2 3.1 5.5 3.9 0.0 4.1 0.9 0.0 0.0 0.0 0.0 39.6
Cumulative reproductivity 2.1 9.2 1i.2 14.9 22. 1 26.2 30.7 34.6 34.6 8.7 39.6 39.6 39.6 39.6 39.6 —
P generation Live 10 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 1] 0 0 0 1] 0 0 0 0 0 0 0 0 0 0 0 0 0 -
Live 24 35 4 68 49 24 42 37 27 2 3 6 0 0 0 321
B Fi generation Dead 24 46 0 29 35 18 113 107 27 64 21 10 5 3 8 510
Total 48 81 4 97 84 42 1565 144 54 66 24 16 5 3 8 831
Reproductivity/P 2.4 3.6 0.4 6.8 4.9 2.4 4.2 3.7 2.7 0.2 0.3 0.6 0.0 0.0 0.0 32.1
Cumulative reproductivity 2.4 5.9 6.3 13.1 18.0 20.4 24.6 28.3 31.0 31.2 31.5 32.1 32.1 32.1 32.1 -
P generation Live 10 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 0 -
Live 50 53 36 54 51 21 28 44 0 0 0 0 0 352
C F1 generation Dead 22 27 4 8 32 79 63 49 30 88 11 0 3 0 7 423
Total 72 80 40 62 83 100 91 93 31 96 11 0 3 0 7 775
Reproductivity/P 5.0 5.3 3.6 5.4 5.1 2.1 2.8 4.4 0.7 0.8 0.0 0.0 0.0 0.0 0.0 36.2
Cumulative reproductivity 5.0 10.3 13.9 19.3 24. 4 26.5 29.3 33.7 3.4 36.2 36.2 35.2 35.2 35.2 36.2 b
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9 -
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 -
Live b 33 37 34 26 59 36 34 16 29 0 0 0 0 321
D F1 generation Dead 30 34 2 11 34 77 85 65 12 175 18 3 6 0 0 662
Total 45 67 39 . 45 60 136 121 99 28 204 20 3 6 0 0 873
Reproductivity/P 1.6 3.3 3.7 3.4 2.6 5.9 3.6 3.4 1.6 2.9 0.2 0.0 0.0 0.0 0.0 32.1
Cumulative reproductivity 1.6 4.8 8.5 11.9 14.6 20.4 24.0 27.4 29.0 31.9 32.1 32.1 32.1 32. 1 32.1 -
A-D P generation Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 -
Mean Mortality (%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.5 2.5 6 -
Cumulative reproductivity 2.9 7.6 10.0 14.8 19. 8 23.1 27.2 3.0 32.3 34.3 34.6 34.8 34.8 34.8 34.8 -
A; T days B; 7 days C: 7 days D; 7 days

The time (days) to first brood:
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HABNo0.6001
1. WERE

Chlorella vulgaris I%B®E%& (52015 V12) Lot Y-961119

2. BREOFLE
ORI HK5n] % 100m] DARTTANT§-M" A° b CE Y . RBFEIK® TARTY7 L7z,
@RIEHER8L] % 100m] DARTFAIT F-IE" A° yhTERY ., BHIAK® TAR797° L7,

Y UGLPREERIIBVWTEEL TV 38K
"MILLI-Q (3 VUAR7HBHANEER) PR =p--]

<BEEROHEY>
TCRER : 75VBARIIL. 0858 E ERICIZAVERY . &K T100m 1 IZAA797° T B, T
BCABERLLOZERERE L1,
I CBRIER | REUKRININ. 4. RERFMIN0. 1778 ZERIZIZN VY. BMAKTIOOm ] iz
T TR, TNERKABERLLORERKE L,

3. £HBERE (TOC) HHNERE

TC I1C TOC
2 = mE BE BE
(mg/1) (mg/1) (mg/1)
TCEERK 100. 3 — —
1 CEER : — 100.5
@Chlorella vulgaris I%BB®K (C0EER) 52. 6 0.0 52. 68
@Chlorella vulgaris I%SE®K (12. 5 %E®R) 83.8 0.0 83.8

Chlorella vulgaris I¥BBEOLEEREERE : D52.6x20=1 052 (ng/1)

©83.8x12.5=1048 (/1)
F#5: 1050 (me/1)

4. EFRREZUT LG

= BE:TOCo#H%EE TOC-500 (BEsifrma)
range:x10

E A E:30u1

fi % . T Chblt

THR 2

b Z:150ml/min

S. TS OENILERT AMAtEHHE
TOCOF—s B, 3HHHRTIF— s NBEBCH - 1=,
TOCORE (mg./ 1) B. MELTF 1P TER L=,
BEZFHTEE813, ARFEE L,
BEOAHTIZ. JIS Z 8401-196lick3,

6. H4EHN
ERRRRAET -9 EF—9FL)

7. RRORE

SEHRRICHETIEKRURRI BHF 2/ H—EP 2 () RRATILREBREZI-EET
%o

- l -
KOET TECHNO SERVICE
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cal, FACTOR
' | A 186, @
TOC-5@@ ANAL-COHDIT. | B 49,23
OATE 36. 11,21
RANGE %18 )
FLOM  15%1@ML/MIN Chlorella rulgaris ERAE(17)
IHJ-UOL @2aMICRG, L SNRLET o
MEMQ SOl _(ofAR)
TC OB1 B18433  SE.3
TOC ﬁﬁ“’”"’f‘”’ TC @7 G1EEEE 53,1
Gé/o}-e//ara[yaris@»ﬁi(//) I BT G1ESE1 573
BB N s/ 8809200 __T_ I _Illl
MEAM 18558 52,5
cxcll
STO-HI A4, 3 Chorella. rulparis B35 (1%)
TC @1 @zaaTy SRLET (oK)
TC 82 6261493 10 a1 BGAGEE @0
TC 83 620155 It @7 GEEREE  B.@
TTTT T T T A3 @REAaR .8
MEAN 626127 I- 73 baomum 2%
LAL.FACTOR MEAN @BEEEE 4.9
& 180.8
B 49,83
Chlorell rulgaris AR (1%)
SPLEZ (258K
STU-LO 4. @ TCom1 @MES14 E3.3
TTTTTT T T T e TC 82 @18371 24,1
TC @1 GoEARg o B3 @1RTTI  23.E
TC B7 GHAAESE TE B3 @iBrry H2.5
TC 83 @aa@An MERH B1EE21 £3.3
MEAN @oEamE
CAL. FACTOR Chlorelia. rugaris PEBRI%)
A 166, & -
B 44,33 NPLEZ  (1z.5%4K)
s It @1 AEEEES  A.8
IC B2 @REERE @, o
SRR FAR R A, 5
STO-HT 166, 5 IC B3 GAGEER  B.4

"""""""""""" AN @REREE B9
IC @1 626857 . NEAN B
IC 62 626124
IC 63 626221

-~ A7 C i TOC
MEAN @2&151 2% E?Ts’ nIm 52,6
CAL. FACTOR B2 23.% E.@  A3.a

f 188, & T T T
B 44,38 MO g
END
STO-L0 i, i





