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HEERE
i

&k E
T hr= bYNADAAIa (Daphnia magna) \lxtT 2 EREEERE

RBRES
5B475G

SRER F I
ABENT  OECD {bELHTARHA FS5 A2 No.202 12U aff, GMBEKIAERRE
TUSERERER ] (19844F) (ZHERL L TEmR LT,

D#BRHE: TEh=rUn

DHEBHR: AKX BBAFENT 0, 3, 5, 7, 9BEIZ, 9B BLURIIER, REBREK
DEERXTHB LT, EREHER)

NGERAEY 0 AA I3 (Daphnia magna)

4) RBTHM - 218M

5)REAEE RREM) : WK, 100, 320, 1000 mg/L (&t 3.2 )

6)BAERMKE © 850 mL

T)EE AR/ BEX

8) LAWY - 408 /BEX (1B E10ERT 1 BE X408

9RERIERE : 20x17C

10) FRBA ¢ 168187/ 8B [ g

1) EBRHR DS+ GCE



s

£

D RBRIE P OERHRIEBE
ETHMPICRE LR OB X UHRKRTOKRYRENRED, BREED
+20% % Bxiod, ERRBECHBICIIRAME RMNEXSE) 2&A Lk

2)21 BEMOBI P a3 EHIERE (LC50) > 960 mg/L
3)21 BRI 50% FEREERE (ErC50) : > 960 mg/L
4)21 BROBKEERBE (NOECr) > 960 mg/L
(BEL, IV onAhERE~0 2] BMRTKEERBEL 300 mg/L)
5)21 B MO &/NMERARE (LOECr) > 960 mg/L

({BEL, BITPran&kErE~n 2]l BER/NMERBEX, 960 mg/L)



1 #HEBRHE
1.1 &8, #ek I UHELFER

AF TEhr=FI
BB CH,CN

o o=V CoH3N

SrF Bl 41. 05

log Pow?2 : -0. 34
K~DERE2 . TE

HRE2 88.81 maHg (25 °C)
==L DO 0.783

AhE*2 ~-45 °C

a2 81.6 C (760mmHg)

*1 R ERMR N
«2: BRGIVEEREFER [LEpEERERBEEQD)) , BFRERS

(ERLITE)

1.2 HEEEUE
RIEE*] 99.99 % (GC)
oy hEES*] 5L5051
e - I
e &1 - 500 mbL
AZFH: 19964388H
4% A  EEERRARE
KEEIR - B9
FRAy*1 ¢ 0.007 %
TRERY*] 0. 0001 %

*1 e EFRERF



1.3 HBRHOROERBIVCRELRGTTCORE.

R KT SRR ORREICIRE L,

AFE L EBRHREIC SV THRARINAALY MRRIEL, HBRHEOBE L FENED
BRARWE LR LE, RBRTHICLEBICAL M ZREL, RRBMBIICHE
LERRY LB L, TORE, AS MACELITE) 2722 & LY BBRYRIT
BREDIRETH-> - L MIF &, |

2 By

RERCIT A4S LUPRD A+ I ¥ 3 (Daphnia magna) DEHEE BV,

AREIE, 1995475 18R B BEFEF L Y AR L b0 %, SHHERICIV TRAH
FELTWALDTHD, 7=, ZEHR (E7n BN Y UL, BERSR ITX 5485
OFFFEHAERE (EiC50) X 0.14 mg/L ThoTe,

HRT25EZ2BDEHDI VU aDRESE

MRFOL O L HFEEBARIRMICEBERLDOTO2RE S OMERFEZZENL, T
BELEE—I—cBL, B0, EREINEHERZNOY—I—ZHT, ZO0hEEH
HIVVaDBELL, UTOLETIETLIX4BRAEELE, RALONEBEED LD
Roteh 1AMIC 2@ shEERELE, RBERABIC, TORM2AROETRENS %L
T CRIESRRCHENR R A Lz o Ton i b, BEERNCHEZROMAREZENL, BA
(24BERALAPN) EH ENHEEZRBRICAVE,

DEEK: FRAK (3.288K)
N|MEEE:  LHEEE 100 ER3L FAEK
REEE 50 B8/3L FEK

3)KiR: 20*x1°C

4) FRBA: EWN, 168FHET,/BEFRIAE

5)§5: Chlorella vulgaris

6) fafE & : IV 1EREY 0.1~0.2 ngC (FHRFESRE) /B
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3 RBRFE
3.1 RERSA

FHRBBRICWT, £MES 12 BEENLLERYROESHIZER T3 L BN 2ERY
FRERIUVBTFREREORVMNERENT-, LEN-T, ARB CIxHEHETHIT
0, 3, 5, 7, 9HEIZ, 9B BEURRERBRKTIZLE LK,

DEEFN

2) BB ¢
3) BB -

4)EE

5) P& ¢
6) RABRIEAE -
T)FRER -

8) f5:

9) #EEE:

3.2 &K

wibkE (BREBSTE 3EE, TORIE/R HRBREZLER
w0, EHEBRER)

21 B

850 L (BEMEBREZHERTH-0, RBREELHELLE, ik, B
FRAY R TEHE L, )

AER/BEKX

40FE /BEX (1EILfTE 108 T 1RERK 40 87)

20+1°C

EPNE, 16 BERBA, /8 BERIRE

Chlorella vulgaris

IO a1 TEEEY 0.1~0.2 mgC (FERRESE) /B

BEFRK GREMAEKEZFBEHRLAEB L, REERSERELEZE, EoBEKLELO)
PHER UL, BHIRAKOERIT 50 mg/L (CaCos¥aE), pHiX 7.9Th»7=,

(TREE—1]

3.3 RREZBBIEERHES

1 REBRE2E

2)1EIRHS ¢
3) /KIRET -
4) p HEt -

850 mL BN T AWM BRI v—L

PVC Bi7ki (1EIREEM TAITEC 8¢ COOLNIT CL-80F #!)
BRI EAERY 2455 02 &Y

HREER TN Hu-40v B

5) ETFERFKE - ER{LFEHEEE DOL-10 &Y
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3.4 RERBEORE
FAI P aIwT B4 A EEIKEE R E (48hr-EiC50fE: > 1000mg/L) DFEFEM L,
ARERITOAL 3.2 T3EMERELL, FREXKIZLUTORY TH2,
(FFRX, 100, 320F X TF 1000 mg/L)

3.5 RBRBOMBL

HERW R % 20000mg $ER L, MK THEIRL 500 L (CEF & L, HRHKMWE 40000 mg/L
DIFIRZRB L=,

5.0 LADERN 7 AFRC 4.0 L OFRAKET AN, LEFKBRYREERZSBRECLLT
7hn, IBR L, #HER4EIBE 100, 320, 1000 mg/L DEHRBREEFRB L,

MRRICIE, BRKOZERAV

3.6 REBRMEDLAT

2BEX ({(EL, & 18REHR) oW T, REHMPIC2E (MRS IU2ERIT3
REOEBAKBITLIE) 50 nlT2HIRL, ERBEZEFEGCIIEATIHEBETIVSHTL
Too RBREOSITICEL T, RERNESICHRER (BE 500 ng/L) OREEITV, TD
- EREDLOER LI, BEEITRER -2 L

3.7 BERER{ME
MBI OKIE, BEERERE (0.0.) , pHERER, F7AERy bEANTHRS
SUaRBAL, TORALEEMEEL LE, ZOK, Uy FAORERS, 28T
REREEICH LT 1%LUMERS L DT L, TO%, BABICI VL aaH LORRE
CBL»x, 0B BETHAE L, SESMTRER —EROBELXTo% (3.188) ,
IV VaOBE
|IVy ) RBEERY, BAEEYK FENCHLBOBEARBIUKE S LREE
NBEXEHBL, SERELE, HEEORI UV anRCEEITR Y BV,
(EHSE) HEOEFOHEBLIVKRE S, KIEBOREZIIOWVWT, BRKFIZREL,
S LRI Y BV, BIIOSKER B 2 R& LI,
- kiR - SWER ({BL, £1RBRER) KoVT, 22 LHBIZ3E (BkHE)

_12_



- ISTEERERE (D.0.) : £ TORBIKICOWT, D L HBIC3E (HKEIE) RELE,
-pH D LBEX (EL, & 1RBES) 2o0WT, o4 ELEIC3E (KRIE)
HE L=,

4 FEROEH

4.1 BIVoOEEHRFEJE (LC50) DOHRE
EEIIEBERCTORI UL O E KREEYR ({05 75, Probitik, Moving
average MEE 71X BinomialiEIC & 0 S RBHIMOLHEIERE (LCS0) B X UL DISRIE
HRRZEETH, ARBRTH2IAMORZHMF, RIV L aDRTEN0%RMT
Holio®, LCSODREBITIRFRETH -7,

4.2 S0%EREFEEFWE (ExCs0) DOFEH

RREFROEL
ARBEBOR 1 RSV ORBHMEORRKEFEK (TF) RUTHRHEEFY (TF)
YUTFORLVRDIE,

ke 2 x Fn
TF_,,;P,:-HP;?

{1
f
A

n: HEBRERK
Fn: SBEHLEIE B ONER (BL, £F5HE)
Pn: EEREENE B OBREROBRDOIK
Pn-1: REHHEEn-1EE OROEK
Po: BEICHEEBEELEEOHBEORDK
ne: BB R

({EL,Pn-1+Pnd 0 DFAIE, WL, )

S0
T_ = n=1
m
ZZT,
TFn:  SRREBORFEFH
m: BERXEL) OB RBREHRK: 4)
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ErC50 fENE

EFBEXRCORBEEFELMNBR TORRKEFEOL»L, FRER TORKEMFKIC
BETHEEZRE2RDE, BEIXFOMEHAVT, Probit HEIZL Y 4B LU21E BED50%
FEFREME (ErC50) BLVEDBNEEBRALZELT 52, FRETRIFRBRER IS
THIEERN50% KRB TH o=z, ErC0OFEHITARARTH o7,

4.3 BREEFABRE (NOECr) ¥ & Ua/MERBE (LOECr)

ERBABEOH 1 BYLVORBMEFEERELEL, SREX LGB LOFEEDNSH
$5% Dunnett DL EILERE (Yukms #EEHT4777)- 1 HEEHEEATER ver. 3.0, MRIRE)
BICL YRS, SBREEBLTHESE (5%KHE) BBOLAZWEEBRE (BRREE
FRREE: NOECr) 38 LU BZENB® bN D RIERE (B/MERRE: LOEC) ZRE L, H,

BEITRAIDV20EFRIOVTY, FRERLMBREOFEEORBE LS
EBZLYRDI,
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5 EERIUESR
5.1 BERMEOESBICEEYRIZLE L EDUIBREER
BE T AESIT o0,

5.2 REREKTOHBRYKEE
REBMKEE, 5, 10BXU17 B BORBEARMBROSITERE TRICT L,
(3% E1E 100, 320, 1000 mg/L)
ZBHE 0BE (BREECHTIEE 95~103 %)
B SBE REECHETIEE 97 %)
HBEM 10 BB (BREEICHTLHE 94~ 97 %)
WAL 17 BE (REEICHTIEE 94~101 %)
$h, TRLO1, 2¥EE3 R (BAH) OAVERE FECRELE,
BB 3BE (BREECRTIEE 96~104 %)
£EWY THE BREMECHTIEE 71~ 95 %)
ZDERRS 11 BB (REEICHTLEIS 88~ 90 %)
FERMM 1BER (REEINTIHE 91~ 98 %)
HIEBER (100mg/L) ICRBWTHBERKE7 B E (Bukah) ORBRUEEMBERS, BE
EDE20%%2B2 -, RAMELTRVWTEZEBED 21 BEMOBMMEFRYME (92, 300,
960 mg/L) *EHL, ERERECHEHIZAWE,

[Table 1 (p.18,19), fTBREE—2]

5.3 IPCronBBEREE
BIVV/anRTHEBIUREER

MBETORIVVaDFHECRITIZEBFERTRT 10%ThHY, REBEIEGTH520%LL
TOEEELR L, |

BERTERORIV L aORTHRIT, 92 mg/L BT 2.5%, 300 mg/L KT5%, 960
mg/L KT 37.5% Th o7z,

[Table 2-1, 2-2 (p.20), Figure 1 (p.21) {TB&EE— 3]
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MER

HBXTOHRIPVIONERRLFRLLEBERKESBETHY, BRBRRIFHETHS
9 HUROEEEZRI LT,

EBRERICBITAEICVanFERE, 92 XXV 300 mg/LET&ﬁgﬁﬁés HE, 960
mg/LX T8 E/iZ9RETHo T,

(Table 3 (p.22), {TBEE— 3]

Y RIREFE
HBETOHRIDyaZILBRELIBULEERL, 1RELY OXHRBEFEIT 41
EThott. REBRUEETHD SHULEEL L, FHRMETHROEDERELZIE L,
FREXICBITAEIPUVya 1HEL Y O RBEEFEIL, 92 mg/LE T438], 300
mg/LIX C3588, 960mg/LX T2 THh 7= |

[Table 4 (p.23), Figure 2 (p.23) fBEE—3]

I UL onkE X LREE .
TROBERICH T, 2RELHMYELTHBE LB L TR L anks Sic
IR N7,

KRIEBR DR A
SERUMLELT, MBESIUCLBERICHVTHRIEFIORAITRD b o,

5.4 BIVUa03EBIERE (LCS0)
21BMIOE I P a0 KEFERE (LC50) (X >960 mg/LTH o7,
FOMOBER (1, 2, 4, TRLUVI4AR) OXEIIEREDL, >960 mg/LTH-T,
[Table 5 (p.24)]

5.5 S0%SFEFAEMRES (ErcCs0) ,
4EB LT 21 BEID50%EREERE (ErC50) 13X, {fANd >960 mg/L Th o,
[Table 6 (p.24) ]
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5.6 REEFMIIRIETHEREMERABE (NOECr) B L UR/MERARE (LOECr)
BIPValEh Y ORBEEFRCRIIT2ABMOZREERBRE (NOECr) 1T >960
mg/L T, B/MEFEE (LOECr) b >960 mg/L THo7,
ﬁ,ﬁivyzméﬁ%@mmmamﬁk%ﬁﬁmﬁm,momnfﬁo,ﬁmﬁﬁﬁg
iX 960 mg/LTH o7z,

[Table 7 (p.25) ]

5.7 REEBOKIE, BERRBESITUPH
2B RBJBMPOKIEIX 20.0~20.8 CTTHY, REREATH -7,
BHEBEBREIT 7.0~10.4 mg/LThHY, TRTORRKE CRIMBEFHRRREED60%L
ExgR i (20. °CKRF ORMBFHRFERE - 8.8 mg/l) .
pHiX 7.6~8.1 ThY, EEIX1UT TH-7,
BEDZ &b, kiR, BERZEBESIUVDPDHE, IVl EL&REL LTEDRE
BEARATHho&Bbh b,
[Table 8 (p.26), Table 9 (p.27), Table 10 (p.28) ]
U E
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Table 1 Measured Concentrations of the Test Subsance during a 21-day Exposure of

Daphnia magna under Semi-Static Test Conditions

Nominal Measured Concentration Percent of Nominal
(mg/L)
Concentration 0 day 3 day 0 day 3 day
mg/L new old new old
Control < 10 <10 —_— _—
100 102 98 102 98
320 304 307 95 96
1000 1027 1043 103 104
Nominal Measured Concentration Percent of Nominal
(mg/L)
Concentration 5 day 7 day 5 day 7 day
mg/L new old new old
Control <10 <10 -— -
100 97 71 97 71
320 311 292 97 91
1000 966 948 97 95

new: freshly prepared test solution

old: test solutions 2days or 3days after freshly prepared

_18_.



Table 1 Continued
Nominal Measured Concentration Percent of Nominal
(mg/L)
Concentration 10 day 11 day 10 day 11 day
mg/L new old new old
Control < 10 <10 - -
100 97 90 97 90
320 305 283 95 88
1000 940 885 94 89
Nominal Measured Concentration Percent of Nominal Time—-weighted
(mg/L) Mean during 21
Concentration 17 day 18 day 17 day 18 day days
mg/L new old new old (mg/L)
Control < 10 <10 ——— —_— ———
100 100 92 100 92 92
320 323 290 101 91 300
1000 944 975 94 98 960

new: freshly prepared test solution

old: test solutions 2days or 3days after freshly prepared
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Table 2-1 Cumulative Numbers of Dead Parental Daphnia
Measured
Conc. Days
(mg/L) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
control 0 0 0 0 0 0o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4
92 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1
300 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 2 2 2 2 2 2 2
960 0 0 1 1 1 1 1 1 1 1 1 1 2 3 3 4 4 4 4 4 9 15
Table 2-2 Mortality (%) of Parental Daphnia
Measured
Conc. Days
(mg/L) 1 2 4 7 14 21
control 0.0 0.0 0.0 0.0 0.0 10.0
92 0.0 0.0 0.0 0.0 0.0 2.5
300 0.0 0.0 0.0 0.0 2.5 5.0
960 0.0 2.5 2.5 2.5 7.5 37.5
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Figure 1

Cumulative Numbers of Dead Parental Daphnia

(Based on measured concentration)

Numbers of dead parental Daphnia
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Table 3 Time (day) to First Brood Production

Measured Concentration (mg/L)
Vessel No. | Control 92 300 960
1 8 8 8 8

2 8 8 8 8

3 8 8 8 8

4 8 8 8 9
Mean 8.00 8. 00 8. 00 8.25
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Table 4 Mean Cumulative Numbers of Juveniles Produced per Adult (ZF1/P)

Measured
Conc. Days
(mg/L) 0 2 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
control 0 0 0 0 0.7 6.4 8.4 10.0 13.8 17.1 18.6 22.8 24.7 27.5 31.3 36.7 39.0 41.0
92 mg/L 0 0 0 0 1.8 3.4 5.3 11.3 12.8 14.8 21.4 24.9 26.1 31.4 33.4 37.2 41.6 42.6
300 mg/L}| © 0 0 0 2.3 4.9 6.9 11.5 13.5 15.7 20.4 23.1 24.7 27.5 30.2 32.3 34.9 34.9
960 mg/L{ © 0 0 0 1.5 3.7 53 9.3 10.5 13.1 16.4 18.5 20.4 25.5 27.0 27.6 31.6 32.2
Figure 2 Mean Cumulative Numbers of Juveniles Produced per Adult (XF1/P)
during 21 days
50
FT I e LR R R R
DS T -
—— control
ECT eDrie 92 mg/l
—&— 300 mg/L
—x_—-
90 b oo 960 mg/L
[~ K
> o
. 25 ------------------------------------------- K i «
N .
20 F---------m-mmmrmmssmmscmsmmmmm s )yx
J %
iyl
S
J5 bom e R oo
77
S/
L S /; A ST
§ bocmmmmm e .A/ ..................................
7
0 X X X = L '
0 7 14 21

days
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Table 5 Calculated LC50 Values for Parental Daphnia

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

1 > 960 - -
2 > 960 - -
4 - > 960 - -
7 > 960 - -
14 > 960 - -
21 > 960 - -

Table 6 Calculated ErC50 Values for Inhibition of Reproduction

Exposure ErCs0 95 % Confidence limits Statistical
period method
(day) (mg/L) (mg/L)

14 > 960 - -
21 > 960 - -
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Table 7-1 Mean cumulative numbers of juveniles produced per adult in
control and test vessels after 21 days, and significance test
result by Dunnett multiple comparison procedure (two-sided test)

Measured Concentration{mg/L)

Vessel No. Control 92 300 960
1 41,90 33. 86 31.00 36. 86

2 39.82 39.90 28. 60 38.91

3 45.170 46. 10 28. 23 23.10

4 36. 63 50. 50 51. 89 29.91
Mean 41.01 42. 59 34.93 32.19

S. D. 3.80 7.27 11.37 7.18
Inhibition rate (%) -3.8 14. 8 21.5

Significant difference - - -

-: No significant difference , *: 5%, *: 1% Significant Level

Table 7-2 The numbers of alive parental Daphnia in control and test
vessels after 21 days, and significance test result by
Dunnett multiple comparison procedure (two-sided test)

Measured Concentration (mg/L)

Vessel No. Control 92 300 960
1 10 9 10 6

2 8 10 10 6

3 9 10 9 6

4 9 10 9 7
Mean 9.00 9.75 9.50 6. 25
S.D. 0.82 0. 50 0.58 0.50
Significant difference - - *k

~-: No significant difference , *: 5%, **: 1% Significant Level
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Table 8 Temperature Values during a 21-day Daphnia Reproduction Inhibition Test
(Seemi~-Static Test)

Temperature, ‘C

Measured Concentration (mg/L)

days Control 92 300 960
0 new 20.1 20.6 20.1 20. 4
3 old 20.5 20.5 20.5 20.5
3  new 20.8 20.8 20.8 20.8
5 old 20.3 20.3 20.3 20.3
5 new 20.3 20.2 20.8 20.7
7  old 20.1 20.1 20.1 20.1

10 new 20.1 20.3 20.3 20.3
11 old 20.1 20.1 20.2 20.2
12 new 20.1 20.3 20.4 20.6
13 old 20.2 20.2 20.2 20.2
13 new 20.2 20.2 20.2 20.2
14  old 20.3 20.3 20.3 20.3
17 new 20.3 20.2 20.2 20.2
18 old 20.0 20.1 20.1 20.1
18  new 20.2 20.2 20.2 20.2
19 old 20.1 20.2 20.1 20.1
20 new 20.3 20.3 20.3 20.3
21  old . 20.1 20.1 20.1 . 20.1

new: freshly prepared test solutions
old: test solutions after 1-3 days exposure
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Table 9 Dissolved Oxygen Concentration (D.0.) during a 2l1-day Daphnia Reproduction
Inhibition Test (Semi-Static Test)

D.0. (mg/L)
Measured Concentration (mg/L)

days Control 92 300 960
0 new 8.3 8.3 8.3 8.3
3 old 9.7-10.4 9.7-10.3 10.1-10.4 9.7-9.9
3  new 8.4 8.6 8.5 8.7
5 old 8.0-8.1 8.0-8.1 8.0-8.1 8.1-8.6
5 new 8.2 8.1 8.3 8.2
7 old 7.4-7.5 7.2-7.4 7.0-7.5 7.7-8.2
10 new 8.3 8.3 8.4 8.3
11 old 7.5-7.9 7.5-8.0 7.6-7.9 7.7-8.1
12 new 8.6 8.5 8.5 8.7
13 old 7.8-8.1 7.7-8.2 7.7-8.1 8.1-8.4
13 new 8.3 8.4 8.5 8.6
14 old 7.8-8.1 7.7-8.3 7.9-8.1 7.9-8.4
17 new 8.6 8.6 8.6 8.7
18 old 8.0-8.3 .8.0-8.4 7.9-8.3 8.3-8.6
18 new 8.2 8.7 8.8 8.8
19 old 8.6-8.8 8.6-8.8 8.4-8.9 8.7-8.9
20  new 8.3 8.6 8.5 8.5
21 old 8.0-8.6 8.3-8.5 8.0-8.4 8.3-8.5

new: freshly prepared test solutions
old: test solutions after 1-3 days exposure
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Table 10  pH during a 21-day Daphnia Reproduction Inhibition Test
(Semi-Static Test)

pH
Measured Concentration (mg/L)

days Control 92 300 960
0 new 7.9 7.9 7.9 7.9
3 old 8.0 8.0 8.1 8.1
3  new 7.6 7.7 7.7 7.7
5 old 7.8 7.8 7.8 7.8
5 new 7.9 7.9 7.9 7.9
7 old 7.3 7.4 7.4 7.2
10 new 7.9 7.9 7.9 7.9
11 old 7.7 7.8 7.7 7.8
12 new 7.9 7.9 7.9 7.9
13 old 7.7 7.7 7.8 7.8
13 new 7.9 8.0 8.0 8.0
14 old 7.7 7.7 7.7 7.8
17 new 7.9 8.0 8.0 8.0

18 old 7.6 7.7 7.7 7
18 new 7.7 8.0 8.0 8.0
19 old 7.7 7.8 7. 7.9
20  new 7.9 8. 8.0 7.9
21 old 7.8 7.9 8.0 7.9

new: freshly prepared test solutions
old: test solutions after 1-3 days exposure
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Water Quality of Dilution Water

Parameter Concentration
COD <1 mg/L
Total phosphorus <0.01 mg/L
pH 7.9 (22°C)
Coliform group bacteria N.D.
Mercury <0. 0001 mg/L
Copper <0. 001 mg/L
Cadmium <0.001 mg/L
Zinc 0.02 mg/L
Lead <0.01 mg/L
Aluminium 0.05 mg/L
Nickel <0.01 mg/L
Chromium <0.01 mg/L
Manganese ’ <0.1 mg/L
Tin <0.1 mg/L
Iron <0.1 mg/L
Cyanide <0.001 mg/L
Free chlorine 0.01 mg/L
Bromide ion <0.1 mg/L
Fluoride <0.1 mg/L
Sulfide ion <0. 03 mg/L
Ammonium ion <0.1 mg/L
Arsenic <0.01 mg/L
Selenium <0.01 mg/L
Evaporation residue 110 mg/L
Electric conductivity 140 pS/cm
Total hardness (as CaCOj) 50 mg/L
Alkalinity 40 mg/L
Sodium 6.6 mg/L
Potassium 1.2 mg/L
Calcium 7.8 mg/L
Magnesium 3.6 mg/L

measured date: November 24, 1995
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HEWLETT PACKARD#{ 5890A SERIES IIZ!
HEWLETT PACKARDEY 7673%!Y

FID (Flame Ionization Detector)

HEWLETT PACKARDMY! GC-AED-MS ChemStation

HP FFAP 25mx0. 20mmx0. 33 zm

~Y oL 1.0 mL/min

Initial temp. 50°C Initial time 2.0 min
Rate 10°C/min

Final temp. 110°C Final time 0 min
150°C

220°C

7K 30 mL/min

Z2% 400 mL/min

#MIT97 8" 2 ZEF 30 mL/min

Split (Split Ratio; 30:1)

1.0 L
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Figure A-2-1

Calibration Curve by HPLC Analysis

Input Data
No. Concentration Peak Area
(mg/L) (count)
0 0 0
1 50.0 120. 81
2 100. 0 240. 45
3 200.0 482. 79
4 500.0 1200. 70
5 1000.0 2357. 60
Y= 6.275 + 2.359 X
r= 0.99996
2500
2000
=
o
2 1500 | .
L ,
© P
Q [ ]
o} ’
o] /,
=~ 1000 ’
3 .
. /’
500 | e
O / n ! 1
0 200 600 800 1000
Concentration(mg/L)
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Figure A-2~2 Representative Chromatograms

(1) Standard 500 mg/L; Day 0

Signal | of DRATA:47S_AMIA.D
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(2)‘Control-; Day 0 (new)
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4 £ I
\‘ Time tmin.)
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ry
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Figure A-2-2 Continued

(3) 320 mg/L nominal; Day 0 (new) .

Signal | of DRTA:47T_AR4A. N
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&
59 "
o
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20
\
r:j'r- . + o ot e
s} P 4 & A
L Time (mie, )
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DALALATS_AD4A.D
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(4) Standard 500 mg/L; Day 3
Sigrsl | of DATA:47S_AAGA.N
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o
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20
I
njb . . -
8} 2 4 '3 a
Time {(min.)
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PLE KU Time Type Widlh Ares StarlTime Endlime Symmciry Height
1 J.769 BB ©.030 1069.3 3,720 3.867 0.7385 4,78
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Figure A-2-2 Continued

(5) Control ; Day 3 (old)
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(6) 320 mg/L nominal; Day 3 {old)

Time (man. )
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Result of repropduction test

(Test chemical:

Acetonitrile)

Appendix 3-1
(Nominal conc. : 0 mg/L, Dispersant conc.: 0 mg/L)
Time
Rep. Counts 3/9 3/10 1/0 3/12 3/13 3/14 3/15 3/16 3/17 3/18 3/19 3/20 3/21 3/22 3/23 3/24 3/25 3/26 3/27 3/28 3/29 Total
No. 1d 2d 3d 4d 5d 6d 7d 8d 9d 10d 11d 12d 13d 14d 15d 16d 17d 18d 19d 20 d 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 1} 0 0 0 0 0 -
Live 0 0 10 90 37 16 7 38 0 34 14 28 9 101 35 0 419
1 Fl generation Dead 0 0 0 1 0 0 1 0 0 3 0 0 0 5 2 0 12
Total 0 0 10 91 37 16 8 38 0 37 14 28 0 106 7 0 431
Reproductivity/P 0.00 0.00 0.00 1.00 9.00 3.70 1.60 0.70 3.80 0.00 3.40 1.40 2.80 0.90 10.10 3.50 0.00 41.90
Cumulative reproductivity 0.00 0. 00 0.00 1.00 10.00 13.70 15.30 16.00 19.80 19.80 23.20 24.60 27.40 28.30 38.40 41.90 41.90
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 8 -
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 -
Live 0 2 52 19 10 62 32 8 57 17 16 51 21 9 38 394
2 Fl generation Dead 0 0 1 2 0 0 1 0 4 0 0 3 8 2 28 49
Total 0 2 53 21 10 62 33 8 61 17 16 54 29 11 66 443
Reproductivity/P 0.00 0.00 0.00 0.20 5.20 1.90 1.00 6.20 3.20 0.80 570 1.70 1.60 5,10 2.10 0.90 4.22 39.82
Cumulative reproductivity 0. 00 0.00 0.00 0.20 65.40 7.30 8.30 14.50 17.70 18.50 24.20 25.90 27.50 32.60 34.70 35.60 39.82
P generation Live 10 10 10 10 10 10 10 10 10 10 10 i0 10 10 10 10 10 10 10 9 9 -
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 i -
Live 0 15 46 16 21 34 47 19 58 30 37 41 48 10 K 453
3 F1 generation Dead 0 0 2 0 0 0 0 0 3 1 1 4 3 1 6 21
Total 0 15 48 16 21 34 47 19 61 3t 38 45 51 11 37 474
Reproductivity/P 0. 00 0.00 0.00 1.50 4.60 1.60 2.10 3.40 4.70 1.90 580 3.00 3.70 4.10 4.80 1.05 3.44 45.70
Cumulative reproductivity 0.00 0.00 0.00 1.50 6.10 7.70 9.80 13.20 17.90 19.80 25.60 28.60 32.30 36.40 41.20 42.25 45.70
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9 9 -
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 1 -
Live 0 [} 0 2 37 8 18 51 12 34 21 12 31 51 46 38 3 364
4 Fl generation Dead 0 0 0 0 0 6 0 1 0 3 5 0 0 3 3 3 9 33
Total 0 0 2 37 14 18 52 12 37 26 12 31 54 49 41 12 397
Reproductivity/P 0.00 0.00 0.00 0.20 3.70 0.80 1.80 65.10 1.20 3.40 2.10 1.20 3.10 5.10 4.60 4.00 0.33 36. 63
Cumulative reproductivity 0.00 0. 00 0.00 0.20 3.90 4.70 6.50 11.60 12.80 16.20 18.30 19.50 22.60 27.70 32.30 36.30 36. 63
The time (days) to first brood: 1; 8 days, 2; 8 days, 3; 8 days, 4; 8 days
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Appendix 3-2 Result of repropduction test

(Test chemical:

Acetonitrile)

(Nominal conc. : 100 mg/L, Dispersant conc. : 0 mg/l)
Time
Rep. Counts 3/9 3/10 /0 3/12 3/13 3/14 3/15 3/16 3/17 3/18 3/19 3/20 3/21 3/22 3/23 3/24 3/26 3/26 3/21 3/28 3/29 Total
No. Td 2d 3d 4d 5d 6d 7d 8d 9d 0d 11d 12d 13d 14d 15d 16d 17d 18d 19d 204 21d
P generation. Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9 9 9 9 9 9 9 -
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 3 1 1 i -
Live 0 0 0 16 25 16 18 a1 57 32 1 30 34 19 39 2 323
1 Fl generation Dead 0 0 0 0 2 0 0 0 2 5 0 0 0 0 6 0 15
Total 0 0 16 27 16 18 3l 59 37 1 30 34 19 45 2 338
Reproductivity/P 0.00 0. 00 0.00 1.60 2.50 1.60 1.80 0.30 3.10 5.70 3.37 0.11 3.33 3.78 2.11 4.33 O 22 33. 86
Cumulative reproductivity 0.00 0.00 0.00 1.60 4.10 5.70 7.50 7.80 10.90 16.60 19.97 20.08 23.41 27.19 29.30 33.64 33.86
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 i0 -
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
Live 0 49 22 9 55 1 1 37 27 1 74 14 54 49 6 399
2 F1 generation Dead 0 0 1 0 2 0 0 2 2 0 2 0 0 6 2 17
Total 0 49 23 9 57 1 1 39 29 1 76 14 54 55 8 416
Reproductivi ty/P 0.00 0.00 0.00 4.90 2.20 0.90 5.50 0.10 0.10 3. 70 2.70 0.10 7.40 1.40 5.40 4.90 0.60 39.90
Cumulative reproductivity 0.00 0.00 0.00 4.90 7.10 8.00 13.50 13.60 13.70 17.40 20.10 20.20 27.60 29.00 34.40 39.30 39.90
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 -
Live 0 0 0 5 19 18 62 57 9 57 59 19 41 26 29 29 31 461
3 Fl generation Dead 0 0 0 0 5 2 1 0 1 7 1 0 0 0 0 1 5 23
Total 0 0 5 24 20 63 57 10 64 60 19 41 26 29 30 36 484
Reproductivity/P 0.00 0.00 0.00 0.50 1.90 1.80 6.20 5.70 0.90 5.70 5.90 1.90 4.10 2.60 2.90 2.90 3.10 46. 10
Cumulative reproductivity 0.00 0.00 0.00 0.50 2.40 4.20 10.40 16.10 17.00 22.70 28.60 30.50 34.60 37.20 40.10 43.00 46.10
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 -
Live 0 0 1 0 31 105 0 38 114 19 27 64 4 48 52 2 505
4 Fl generation Dead 0 0 0 1 0 1 4 1 2 0 1 0 0 0 8 18
Total 0 0 1 1 3l 106 4 39 116 19 28 64 4 48 60 523
Reproductivitv/P 0.00 0.00 0.00 0.10 0.00 3.10 10.50 00 3.80 11.40 1.90 2.70 6.40 0.40 4.80 5.20 0.20 50. 60
Cumulative reproductivity 0. 00 0.00 0.00 J10 0.10 3.20 13.70 13.70 17.50 28.90 30.80 33.50 39.90 40.30 45.10 50.30 50.50
The time (days) to first brood: 1: 8 days, 2. 8 days, 3, 8 days, 4 8 days.
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Appendix 3-3 Result of repropduction test

(Test chemical:

Acetonitrile)

(Chemical conc.: 320 mg/L, Dispersant conc. ® 0  mg/L)
Time
Rep. Counts 3/9 3/10 1/0 3/12 3/13 3/14 3/16 3/16 3/17  3/18 _3/19 3/20 3/21 3/22 3/23 3/24 3/25 3/26 3/27 3/28 3/29 Total
No. 1d 2d 3d 4d 5d 6d 7d 8d 9d 10d 11d 12d 13d U4 d 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 0 0 0 0 -
Live 0 10 15 16 34 19 49 56 32 13 21 21 21 0 310
1 F1 generation Dead 0 2 0 2 4 0 2 0 0 0 0 0 3 0 13
Total 0 12 16 18 38 19 51 56 32 13 21 21 24 0 323
ReproductivitY/P 0.00 0.00 0.00 1.00 1.50 1.60 3.40 1.90 4.90 5.60 3.20 0.30 1.30 2.10 2.10 2.10 0.00 31.00
Cumulative reproductivity 0.00 0.00 0.00 1.00 2.50 4.10 7.50 9.40 14.30 19.90 23.10 2J.40 24.70 26.80 28.90 31.00 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 -=
Live 3 20 20 23 7 17 41 18 23 18 30 28 0 286
2 F1 generation Dead 1 1 0 2 0 1 0 0 1 0 0 3 0 9
Total 35 21 20 25 7 18 41 18 24 18 30 31 0 295
Reproductivity/P 0.00 0.00 0.00 3.40 2.00 2.00 2.30 0.70 1.70 4.10 1.80 230 1. 80 0.70 3.00 2.80 0.00 28. 60
Cumulative reproductivity 0.00 0.00 0.00 3.40 5.40 7.40 9.70 10.40 12.10 16.20 18.00 20.30 22.10 22.80 25.80 28.60 28.60
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9 9 9 9 9 9 9 -
. Dead 0 0 0 0 0 0 0 0 0 0 0 0 i 1 1 1 1 1 1 -
Live 17 41 20 37 35 6 21 23 0 17 40 12 2 2 2713
3 Fl1 generation Dead 1 0 0 1 0 1 0 2 0 0 0 0 3 0 8
Total 18 41 20 38 35 7 21 25 0 17 40 12 5 2 281
Reproductivity/P 0.00 0.00 0.00 1.70 4.10 2.00 3.70 3.50 0.60 2.10 2.42 0.00 1. 89 4.44 1.33 0.22 0.22 28.23
Cumulative reproductivity 0.00 0.00 00 1.70 5.80 7.80 11.50 15.00 15.60 17.70 20.12 20.12 22.01 26.45 27.79 28.01 28.23
P generation Live 10 10 10 10 10 10 10 9 9 9 9 9 9 9 9 9 9 9 9 9 9 -
Dead 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 I 1 1 -
Live 0 0 0 28 24 23 79 18 16 61 33 32 56 a1 20 46 0 467
4 F1l generation Dead 0 0 0 4 2 0. 3 0 0 15 0 2 2 0 14 4 8 54
Total 0 0 32 26 23 82 18 16 76 33 34 58 31 34 50 8 521
Reproductivity/P 0. 00 0.00 0.00 2.95 2.67 2.56 8.78 2.00 1.78 6.78 3.67 3.56 6.22 3.44 2.22 5.11 0.00 51.73
Cumulative reproductivity 0.00 0.00 0.00 2.95 5.61 8.17 16.95 18.95 20.73 27.50 31.17 34.73 40.95 44.39 46.61 51.73 51.73
The time (days) to first brood: 1; 8 days, 2: 8 days, 3; 8 days, 4; 8 days
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Appendix 3-4 Result of repropduction test

(Test chemical:

Acetonitrile)

{Nominal conc. : 1000 ag/L, Dispersant conc. : 0 mg/L)
Time
Rep. Counts 3/9 3/10 1/0 3/12 3/13 3/14 3/15 3/16 3/17 3/18 3/19 3/20 3/21 3/22 3/23 3/24 3/25 3/26 3/27 3/28 3/29 Total
No. 1d 2d 3 d 4d 5d 6d 7d 84d 9d 10d 114 12d 13d 14d 15d 16d 17d 18d 19d 20d 21d
P generation Live 10 10 10 10 10 10 10 10 10 10 10 9 9 9 9 9 9 9 9 8 6 -=
Dead 0 0 0 0 0 0 0o .0 0 0 0 1 i 1 1 1 1 1 1 2 4 -
Live 0 0 0 24 35 10 64 14 16 42 17 19 59 8 0 32 3 343
1 Fl generation Dead 0 0 0 4 0 0 6 0 0 1 1 2 2 0 14 10 0 40
Total 0 0 28 35 10 70 14 16 43 18 21 61 8 14 42 3 383
Reproductivity/P 0. 00 0.00 0.00 2.40 3.50 1.00 6.40 1.47 1.78 4.67 1.89 2.11 6.56 0.89 0.00 3.76 0.43 36. 86
Cumulative reproductivity 0. 00 0.00 0.00 2.40 5.90 6.90 13.30 14.77 16.55 21.22 23.11 95.22 31.77 32.66 32.66 36.43 36.86
P generation Live 10 9 9 9 9 9 9 9 9 9 9 9 8 8 7 7 7 7 7 6 6 --
Dead 0 1 1 1 1 i 1 1 1 1 2 2 3 3 3 3 3 4 4 -
Live 0 0 0 20 16 46 23 47 19 15 43 11 5 39 2 302
2 Fl generation Dead 0 0 0 0 15 3 1 0 0 1 3 0 28 6 0 68
Total 0 0 0 13 20 31 49 14 24 47 19 16 46 11 33 45 2 370
Reproductivity/P 0.00 0.00 0.00 0.8 2.22 1.78 5.11 0.8 271 5.88 253 2.14 6.14 1.57 0.71 6.00 0.33 38.91
Cumulative reproductivity 0.00 0.00 0.00 0.89 3.1t 4.89 10.00 10.89 13.59 19.47 22.00 24. 15 30.29 31.86 32.57 38.57 38.91
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 6 ==
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 -
Live 0 0 0 28 16 4 39 12 3 7 16 5 45 10 0 35 5 225
3 Fl generation Dead 0 0 0 4 4 0 4 9 0 26 4 0 5 ] 13 9 0 78
Total 0 0 0 32 20 4 43 21 3 33 20 5 50 10 13 44 5 303
Reproductivity/P 0.00 0.00 0.00 2.80 1.60 0.40 3.90 1.20 0.30 ©0.70 1.60 0. 50 4.50 1.00 0.00 3.89 0.71 23.10
Cumulative reproductivity 0.00 0.00 0.00 2.80 4.40 4.80 8.70 9.90 10.20 10.90 12.50 13.00 17.50 18.50 18.50 22.39 23.10
P generation Live 10 10 10 10 10 10 10 10 10 10 10 10 10 10 i0 10 10 10 10 9 7 -
Dead 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [} 0 0 I 3 -=
Live 0 0 14 30 9 13 53 19 25 3t 30 25 19 20 8 296
4 Fl generation Dead i} 0 3 3 0 12 2 2 0 1 0 0 5 7 1 36
Total 0 0 17 33 25 55 21 25 32 30 25 24 27 9 332
Reproductivity/P 0.00 0.00 0.00 0.00 1.40 3.00 0.90 1.30 5.30 1.90 2.50 3.10 3.00 2.50 1. 90 2.11 1.00 29.91
Cumulative reproductivity 0.00 0.00 0.00 0.00 1.40 4.40 5.30 6.60 11.90 13.80 16.30 19.40 22.40 24.90 26.80 28.91 29.91
The time (days) to first brood: 1; 8 days, 2; 8 days, 3; 8 days, 4; 9 days
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