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5.4 BRI 20FEEERE (LC0)
AERRBEOHRI VL IDERKEERE (L)) % Table 5 BLUUTIZ, HHHR
EBER -SRI,
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5.8 HEIEFEDN S DRRFH
ZETHERIILN .
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Table 1-1 Measured Concentration of the Test Substance in Test Water during a 21-day Exposure Period

(Daphnia Reproduction Inhibition Test under the Semi-Static Test Condition)

Nominal Measured Concentration (mg/L) THM*! % of
Concentration Date— 1 ¥ 14 15 20 21 (mg/L) Nominal
{mg/L) New 0ld New 0ld New 0ld
Control <0. 003 <0. 003 <0, 003 <0. 003 <0.003 <0. 003 - =
1. 50 1. 2] 1. 01 1. 15 . 980 1. 19 0. 493 1. 00 67
4. 70 3. 87 3. 60 3.1 3. 24 3. 95 2.73 3. 53 75
15. 0 12. 5 10. 9 12.3 11. 4 12. 3 1.5 11. 8 79
47. 0 37.6 35. 3 37.9 32. 6 38.3 35. 1 36. 1 77
150 125 117 ¥ ¥ Y ¥ 121 81

Table 1-2 Measured Concentration as a Percentage of Nominal

Nominal Measured Concentration as a Percentage of Nominal
Concentration Date— i 3 14 I5 20 21
(mg/L) New 0ld New 0ld . New 01d
1. 50 81 b7 i oo 19 33
4. 70 32 77 &0 69 R4 58
15. 0 &3 73 82 76 82 77
47. 0 80 75 81 69 g1 75
150 83 78 L ¥ % *
New: Freshly prepared test solution
0ld: 0ld test solution before renewal
¥ Time-weighted mean measured concentration during 21 days.
¥: No measurement was made because all parental Japhnia were dead
Concentration (mg/L) ¥ of Nominal
Min. Max. Min. Max
New I. 15 ~ 125 K ~ 84
01d 0. 493 ~ 117 33 ~ T8
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Table 2-1 Cumulative Number of Dead Parental Japhnia

Nominal Measured

ConC. conc. *! 0 1 2 3 4 5 8 71 8 9 1
Control — 0 0 o 0 o0 o 0 0 0 0 0 0
1. 50 mg/L 1. 00 mg/L 0 0 o 0 o o0 & 0 0 0O 0 0
4. 70 mg/L 3.53 mg/L 0 0 0 0 0 6 o0 0 0 0 0 0
15.0 mg/L 11.8 mg/L )] o 0 0 0 0o 0 O 0 0 0 0
47.0 me/L 36.1 meg/L 0 0 0 0 0 0 0 0 g 0 0 0
150 mg/L 121 mg/L 0 ¢ 6 ¢ 0 ] g 9 10 i0 10 10

x1: Time-weighted mean measured concentration

Table 2-2 Mortality (%) of Parental Japhnia

Nominal - Measured Days
cone. conc. *! ] 2 4 7 4 21
Control -— 0 0 0 0 0 0
1. 50 meg/L 1. 00 mg/L 0 0 0 0 0 10
4. 70 mg/L 3.53 mg/L 0 0 0 0 i 0
15.0 mg/L 11.8 mg/L 0 0 0 0 0 0
47.0 mg/L 36.1 mg/L 0 0 0 0 0 0
150 mg/L 121 mg/L 0 0 0 0 0 100

¥1: Time—weighted mean measured concentration



Figure 1 Cumulative Number of Dead Parental Daphnia

10 h— A —— A A A A A A
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=
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g b ]
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—g 4 . . e ——
=
=
s
éz —— ——
3
Oﬁll—l 5555 —5—8—8B——8 " ——a—,—
{ 7 . 14
Days

Values in legend are given in the nominal concentration.
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Table 3 Time (Days) to First Brood Production

Nominal Concentration, mg/L
Measured Concentration'', mg/L)
Vessel Control 1. 50 4. 70 15.0 47.0 150
No. (1. 00) (3.53) {(11. 8 (36. 1) {121)
| 8 9 3 8 9 -
2 9 § g 9 4 -
3 9 8 9 9 9 -
4 9 8 8 9 9
5 g 9 9 8 9
i 9 9 9 8 12 -
7 8 9 9 9 12 -
8 9 8 9 8 12 -
9 8 9 9 8 9 -
10 8 9 9 8 g -
Min ] 8 8 8 9 -
Max 9 9 9 9 12 -

¥]: Time-weighted mean measured concentration
-: The parental Japhinia was dead before [irst brood production.
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Table 4 Mean Cumulative Number of Juveniles Produced per Adult Alive for 21 Days (SFi/P)

Nominal Measured Days
Conc. cone. ! b 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Control — 0.0f 0O 37 96 96 1701 3800 380] 38.0] 621 67.6] 67.6] 74 0l 955 95 5] 976
1. 50 mg/L 1. 00 meg/L 0.0 0.0 a1 10.1) 10.1f 18.8] 43.4) 43.4] 47.6] 76.1| 76.1| 76.1| 86.8 105. 8| 105. 8] 112 2
4. 70 mg/L 3. 53 mg/L 0.0 0.0 1.9 9.4 9.4 9.5 40.4| 40.4f 40.4] 66.7| 72.6| 72.6] 78.3| 100.2| 100.2| 100 2
15.0 meg/L| 11.8 mg/L 0.0 00y 25 71| 71 12.0[ 29.8 29.87 29.8| 50.9| 57.6] 57.6| 63.8] 851 85 1| 85 1
47.0 mg/L| 36.1 mg/L 0.0 0.0 0.0 1.9 1.9 1.9 10.1] 10.6] 10.6] 13.2[ 32.01 32.0 32.0/ 49.8 57.9] 57.9
150 mg/L | 121 mg/L - - - - - - - - - - - - - - - -

¥ Time-weighted mean measured concentration

A}l parental Japfnia were dead during a 21-days testing period.
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Figure 2 Time Course of ZF1/P for Each Concentration Level

ZF1/P

120
1o F-oo - ——Control .
} —— 1.50 mg/L
100 [----- —¥— A TOME/L |- e e X- -
: e 150 mg/L H—o—t
90 f

80 |

70 |

40 |
30 |
20 |

10 |

60 5_____ DU .

50 é_.-_____._...,,uuu"_."__ e

Days

Values in legend are given in the nominal concentration.
——:  All parental Japhnig were dead during a 21-days testing period
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Table 5 Calculated LC50 Values for Parental Japhaia

Exposure Lc50*! 95% Confidence limits Statistical
Period me thod
{(day) (mg/L) (mg/L}
21 66. 1 6.1 - 121 Binomial

$1: Using the concentrations of 1 00 — 121 ng/L

Table 6 Calculated EC50 Values for Inhibition of Reproduction
Exposure EC50 95% Confidence limits Statistical
Period method
(day) (mg/L) (mg/L)

21 36. 1 < EC50 < 121" - _—

¥1: By definition, it is difficult to determine the reproduction
inhibition rate when there is no adult alive after 2ldays.
Since adult alive after 2ldays at 121mg/L was none
we did not determine the EC30 value.

—-: Could not be determined
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Table 7 Cumulative Number of Juveniles Produced per Adult Alive for 21 Days in Each Test Vessel and Results of

Statistical Comparison of the Mean Values (by nonparametric Williams's Multicomparison Test}
Nominal Concentration, mg/L
Vessel (Measured Concentration'' mg/L)
No. Control I. 50 4, 70 15.0 47. 0 150
{1. 00} (3. 53) {11. 8) {36. 1) (121)
| 38 87 84 74 62 D
2 101 101 85 88 67 D
3 105 153 105 91 67 D
4 94 143 103 89 72 D
5 96 a8 104 83 56 D
) 91 a9 93 75 50 D
7 92 101 108 87 47 D
8 92 D 110 96 48 D
9 116 105 105 78 51 D
10 1014 : 113 95 90 59 D
Mean 97. 6 112. 2 100. 2 85. 1 57.9 0.0
S. D. 8.4 21.0 R. 1 7.3 8.9
Inhibition rate (¥ -15.0 -2. 7 12. 8 40. 7 100. 0
Significant difference - - ¥ £k ++

$1: Time-weighted mean measured concentration
- Were not tncluded for calculation because the parental Japhmia was dead during a 21-day testing period.
-: Indicates no significant difference
£- 1Indicates a significant difference {a=0.05) from the control.
$%: Indicates a significant difference {a=0.01) from the control.

++: Statistical comparison test could not be performed for this concentration because adult alive after 21 days was none.
However, we concluded that this concentration level showed adverse effect on Daphnia reproduction.

No Observed Effect Concentration (NOEC) : 3. 53 mg/L
Lowest Observed Effect Concentration (LOEC): 11. 8 mg/L

_25_



Table 8 Temperature during a 21~day Period under the Semi-Static Condition

Nominal Measured Temperature (C)
Concentration Concentration”  Date- 0 1 7 8 14 15 20 21 Min. Max
(mg/L) (mg/L) new old new old new old new old
Control - 19. 8 19. 6 19. 8 18.5 19. 6 19.6 19. 6 19. 6 19.5 19. 8
[. 50 1. 00 20.1 19. 6 19. 7 19.5 19. 6 19. 6 19. 8 19.5 19. 5 20. 1
4, 70 3. 53 2001 19. 6 19. 6 19.5 19. 6 19. 6 19. 8 19.5 19. 5 20. 1
15. 0 11. 8 20. 1 19. 6 19. 6 19. 6 19. 6 19. 5 19. 8 19.5 19.5 20. 1
47.0 36. 1 20. 1 19. 6 19. 6 19. 5 19. 5 19.5 19. 7 19. 5 19. 5 20. 1
150 121 19. 9 19. § 19. 6 19. § - - - - 19. 6 19. §
Total 19.5 20. 1
¥]: Time-weighted mean measured concentration
new: -freshly prepared test solution, old: old test solution before renewal
-: No measurement was made because all parental Paphziz were dead.
Table § Dissolved Oxygen Concentration {D.0.) during a 21-day Period under the Semi-Static Condition
Nominal Measured D.0. (me/L)
Concentration Concentration®' Date— 0 ] 7 ] 14 15 20 21 Min Max
{mg/L} (mg/L) new old new old new old new old
Control - 8.8 3.6 8.8 7.8 8.8 7.5 8. 8 8.0 7.5 8. 8
1. 50 1. 00 8.8 3.6 8.8 7.8 8.8 7.1 3.8 7.7 7.7 8. 8
4. 70 3. 53 8.8 3.6 8.3 7.7 8.7 7.3 8 8 7.7 7.3 8.8
15. 0 [1.8 8.8 85 8.8 8.0 8.8 7.8 8.8 7.5 7.5 8. 8
47. 0 36. 1 8.8 8.6 8.8 7.9 8.8 3.1 8.8 7.3 7.3 8. 8
150 121 8. 8 8. 4 8. 8 8.3 - - - - 8.3 8. 8
Total 7.3 8. 8
¥1: Time-weighted mean measured conceniration

new: freshly prepared test solution, old: old test solution before renewal
~: No measurement was made because all parental Daphnia were dead
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Table 10 pH during a 21-day Period under the Semi-Static Condilion

Nominal Measured pH
Concentration Concentration™  Date— 0 1 7 8 14 15 20 21 Min Max
{mg/L) (mg/L) new old new old new old new old
Control - 8.3 8.3 8.3 7.9 3.3 1.6 8.3 7.6 7.6 8.3
1. 50 1. 00 8.3 8.3 8.3 7.9 8.3 7.6 8.3 7.6 7.6 8.3
4. 70 3.53 8.3 8.2 8.4 7.9 8.3 7.5 83 7.6 7.5 8.4
15. 0 1.8 3.3 8.2 8.4 7.9 8.3 7.6 8.3 7.5 7.5 8. 4
47.0 36. 1 8.3 8.1 8.4 7.9 8.3 7.8 8.3 7.4 7.4 8.4
150 121 8.3 8, 1 8.3 8.1 - - - - 8.1 8 3
Total 7.4 8.4
¥1: Time-weighted mean measured concentration
new: freshly prepared test solution, old: old test solution before renewal
-- No measurement was made because all parental PJapfinia were dead.
Table 11 Total Hardness (as CaC0;) during a %1-day Period under the Semi-Static Condition
Nominal Measured Tota] hardness (as CaC03. mg/L)
Concentration Concentrationt' Date— ] 1 7 8 14 15 20 21 Min. Max.
{mg/L} {mg/L} new old new old new old new old
Control - 236 236 240 246 240 238 246 242 236 246
1. 50 1. 00 242 242 240 244 238 238 244 240 238 244
4. 70 3. 53 242 240 244 244 238 238 242 240 238 244
15. 0 11. 8 242 240 244 244 240 236 242 240 236 244
47. 0 36. 1 236 238 244 244 236 234 242 242 234 244
150 [21 236 234 240 248 - - - - 234 248
Total 234 248

¥]: Time-weighted mean measured concentraiion
new: f{reshly prepared test solution, old: old test solution before renewal
—-: No measurement was made because all parental Japhaia were dead
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Table A-1

Elendt M4 medium recommended by OECD Guideline No. 211

used as dilution water

Macro nutrients

Concentration {mg/L)

CaCl, - 2,0 293. 8
Mg, - TH,0 123. 3
KCl 5. 80
NaliCO; 64. 8
NaSi0; - 9H,0 10. 0
NaNo, 0. 274
KH,P0, 0. 143
K, PO, 0. 184

Trace elements

Concentration {(ug/L)

H;B0, 2859. 5
MnCl, - 4H,0 360.5
LiCl 306.0
RbCI 71.0
SrCl, - 6H,0 152. 0
NaBr 16. 0
Na,Mo0, - 2H,0 63.0
CuCl, - 24,0 16. 8
InCl, 13.0

. CoCl, - 6H,0 10. 0
KI 3. 25
Na,Se0, 2.19
NH, V0, 0.575
Na,EDTA - 2H,0 2500
FeSO, - TH,0 995. 5

Vitamines Concentration (ug/L)

Thiamine hydrochloride
Cvanocobalamine (B12)
Biotine

7.0
1. 00
0. 750
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(LTFORERTIE BMREHETING)

BREABRRE BXNo. OR#& I
mg/L (REFF) mb

R c —=> 0

1.50  Conc.1 — 1.5

470 Conc.2 —2 47

1500 Coned -— 15.0

47.00  Conc4d —> 47.0

150.00  Conc.b -—> 150.0
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1 REBREOSTAIE

) BRBEESHAICERLZ, #E, 150, 470, 150 ng/LEiCDWTHEI0 nlZ&E
L, 7Eb 210 LEMUERA LA, 47.0, 150 ng/LEKIZD W TIESUK 9 nLiZaR
#x2 1L ERERLABOE, 7210 LEMUES L. 2TIRIGC/MSIZL
niTof. REMRI O TS A%Figure A-3-2(2), @), ), B ITRLL.

) FERIAI0 nLERIERANTS TVICERL, 7R THABMLZEERKRI0 e LZRINLE
&%, GC/MSIZEnaLiz, REMNA 7O M T A%Figure A-3-2(1), @R
L7,

3) BRBREOHBMHEER, S2VRICEELCREBROC-JERZANT, —R
BREBEICLODERLE.

B, RENBIHICRREBEGROSEBIIOE > TREREHERL, EREZREELT
wan, (3 BRER) 2R
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2 HAIZOGRWIS5374—HABMT (GC/MS) BIEEMN

€2 39)
HAZavw b5 7EEBMTE (ANy RAR—ZXH TS5 %) Ml
HAzax b5 7(GE : Agilent Technologies 6890 &Y

A9} AN =277 7 (BSS) : Agilent Technologies 7694 &Y
BEEBINBEMEE MSD) :© Agilent Technologies 5473N &Y
F— & WLEEER . ¥327-v37 (Rindows NT)
(&)
[GC &4
HIhL: J&W DB-5MS 60mx0. 25mmX 1. Opem
Fy)T7—HZ: AUTA | 0nL/nin (Constant {low
F—7BE . 50C (2nin) —20C/min—190%C (lnin)
GADEEE : 200TC
MSA & —T7x—XiRE : 200C
FEARH A7)y b (A7 UrhE=250:1)
EAR: 3. 0nL (HSS#27° Mi-7 B &)
[HSS ]
REEHE . Oven=60C, LOOP=120C, Transfer Line=200TC
AR MM GC Cycle Time=18 43
Vial Equilibration Time=20 &
Pressurization Time=0.2 4
Loop Fill Time=0. 03 5+
Loop Equilibration Time=0.2 7
Inject Time=0. 2 &
NA T WINT A—F : Shake=2
(MSD %]
R 14 3=230C, WEEIX - 74 )7=150T
SIM (Selected Ion Monitoring) & :
Solvent Delay=4min
Quant ion=69.0, 85.0, 100.0 m/z @ TIC
3 BRER

TR EAN, 0, 20.0~5000 ng/LOREEERERELz. COREERIOLLE
FHEOKI0 oLizEEmL (100 HFR) GC/MSTREL. BEiCRE (e/l) %, &
BiCE— V@R (comt) L0, REREZHERLL. RERORN_FEICIDEREMR
BROMBEREKIE, 1L W0ERHTHo7=. ERLREREFigure A-3-IITRL I,
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4 BHER
BRI Y — 7 EH%E 1000count iz HEL, ARSI IHBRIRTOKRBYERE

0. 003 mg/LERRLBFRE L.

5 HMmENGER
STRTER 11 RBEOSI A IRLEEIE, RBREERTHRIELT

THAHEOT, BENMENRBOKER o7, LEN-T, BREORERTHORN-
e
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Figure A-3-1 Calibration curve

No. Concentration Peak Area
{mg/L) {count)
] 0 0
2 0. 200 150122
3 0. 500 389752
4 1. 00 821912
5 2. 00 1756276
] 5.00 4474954
7 10.0 9191505
8 20. 0 17626955
9 50. 0 43024692
Y= 865, 469X
r= 1. 00
6. OE+07
5. 0E+07 }
= _."
= 4. 0EH07 | ‘
S
w 3. 0E+07 |
=% . 0BH07 | .
bt .
=19 ..
LOEH0T | o
!."
0. OE+00 @ ' 1
0 20 40 60 80
Concentration {mg/L)
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Figure A-3-2 Representative chromatograms

(1) Standard 5. 00 mg/L; Day 7

Study Mo. AO30427-3

Date $2004. 09
Operal
SI.DI.! Infor—tion ﬂ

Sample Name STD Seg/L

Wise Info

File Name C VUSDCHEMY 1 YDATAYAD30427¥04020201. D

Acquired t 2 Sep 2004 14:01 using Acqilethod AQXKMZTS

Y E2Y TIC: Q40802010

by T T T T T T ¥ 1 T

1 4 2

TIC: 04090201.D

3 IRadh 1Y R4EE K SN RTHE
1 8.096 W00 4666002 8,001 8.535

(2} Control ;Day 7

Study No. :A030427-3

Date 12004.09.02

Oparator

Sample ]nfumnon

Sample

Hisc Int‘n

File Name C MIWTA\FAMNZTVMDBOZ

Acquired 2 Sep 2004 14:1% usiag M:qllethod AD304275

CF, 1 TIG: DAORZ0L0

25000

Tmiﬂl 1,{]1 7,
TIC! 04090202.D

EoaE Arevariih 3T G [2: FUEMER]  RTHER
BRI TEEHA
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Figure A-3-2 Continued
(3} 15.0 me/L nominal ; Day 7

Study No. TAD30427-3

Date 12004, 09.
Operator
Sample Information: H
Sample Neme “DAPTICY
Mise Info
File Nams C mwmwnmmoamzqmom b
Acquired i 2 Sep 2 1839 using Acqilethod ACIMZTS
F\AJZ TG: 4030208 0
2000001
0%
2000001
4000001
2000004
hy T T T T T T T T T
TIC: 04090208.D
U IRl M7 RER Fg: ] li‘-lill BTMR
1 B 094 M 0,027 11666672 B.516
(4) Standard 2. 00 mg/L ; Day 8
Study Mo, 14030421-3
bate -am. 09,
Operator
Sample Infomnnn
Sample Name S‘I"D Zmg/L
Wisc Iafo
File Name :C:WIVDATAVAMMZWWL D
Acquirsd t 3 Sep 2004 12:32 using Acqllethod AUSDM2TS
¥ 37 TIC: GAG80301 .
250000}
2000001
150000
[T
100000
50000
T T T T T T T T
Ire 100 400 80O 1
TIC: 04090301 b
v —ﬂt VEavath M7 HEE [3:] Bﬂﬂm "TRHE
8.095 Mo0.02T 1743613 8. 002 5.383
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Figure A-3-2 Continued
(5) Control ;Day 8

Study No. “AD30427-3

Date ‘2004. 09, 03

Operator

Sample ]nfor—uon

Sample Mame

Hisc Info

File Name :c:mum1mnmao¢mo4mm. D

Acquired © 3 Sep 2004 12:54 using Acqllethod AO304I7S

rn;jd; TIC: (40302 D

250000

TIC: 04090302.D

U bl ARk MY ae [4: PRSI B TEMR
CIMBIT R EEA

(6) 15.0 mg/L nominal ; Day 8

Study Mo. s A030427-3
Date 22004, 09,
Operator
Sample [nfomtion ‘
Sample DAPS&:!
Kisc Infu
File Nama C YMSDCHENY | YDATAYAOI (4 27¥04090305. D
Acquired : 3 Sep 2004 13:49 using Acgilethod AQI0427S

C¥: FT4 TIC: DAQHIM05.0

B0

500000] hind

#000H

20000

T T T Y T T T 1 T

limg—B00 100 200 2300 400 SOp 600 700 $00 300
TIC: 04090305.D

Ut SRk M7 EN [iig:.] FRMERER B THAN

1 8094 K 0.0 94522090 1.99t B.620
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Appendix 4-1 Result of reproduction test Test chemical: MM {Untreated control)

Time
Rep. Counts 8/27 8/28 8/29 8/30 8/31 9/t 9/2 9/3 9/4 9/5 /6 9/ _§/8 9/9 9/10 9/1i 9/1% 9/13 /14 9/15 6/16 Tolal
No. ld 2d 3d 4d §d 6d 7d 8d 9d 10d 11d 12d 13d 14d 15d 16d 17d 18d 19d 20d 21 d
P generation Live i 1 1 l i 1 1 ] 1 1 11 1 1 | 1 1 l 1 1 1
1 F1 generation Live 0 0 0 0 0 0 0 15 0 0 16 14 0 0 25 0 0 ¢ 18 0 0
Cumulative reproductivity 0 0 0 0 0 0 0 15 15 15 31 45 45 45 70 70 70 70 88 88 88 88
P generation Live ] | | l 1 l 1 1 1 l 1 1 1 1 1 1 1 1 1 | 1
2 Fl generation  Live 0 0 0 g 0 0o 0 & % 0 0 32 0 0 3 0 0 0 20 0 0 -
Cumulative reproductivity 0 0 0 0 0 0 0 0 g g 9 41 41 41 72 72 72 7% 101 101 101  i61
P generation Live 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3 FI1 generation_ Live ¢___0 0 o0 0 _ 0 0 0 10 O0_ 0 34 _ _0 0 31 __ 0 0 0 30 0.0 .
Cumuliative reproduclivily 0 0 0 0 0 0 (] 0 10 10 10 44 44 44 75 79 75 75 405 105 105 10%
P generation Live 1 1 1 ] | 1 | | 1 i ! 1 ] 1 1 1 l 1 1 1 l
4 Fl generation Live ¢ ¢ _o©6 0__0_ ¢ __0  0_ 9% .0 0 2 0 0 31 0 _ 0 0 29 0 0
Cumulative reproductivily 0 0 0 0 ] 0 0 { g 9 9 34 34 34 65 65 65 65 94 94 94 o4
P generation Live | l ] | 1 1 1 1 } ] l 1 1 | l | l ] | | l
5 Fl generation ~ Liye 0 0 0 ¢ O 0 0 _0_3 0 0 18 0 0 3 0 0 0 35 0 O
Cumulative reproductivity 0 0 0 ] 0 0 0 0 3 3 3 22 22 22 61 61 6l 61 96 96 96 9§
P generalion Live l ] 1 1 l l } | 1 ] ! ] 1 | 1 1 l 1 1 1 1
6 Fl_generation _ Live 00 0 0 0 0 0 0 9 0 0 2 0 9 _0 20 0 0 8 0 0
Cumulative reproductivity 0 0 0 1] 0 0 { 0 9 9 9 36 36 36 36 63 63 63 91 9] 9] 91
P generation Live l l | 1 l ] i 1 1 1 1 1 1 1 1 l t l 1 1 l
7 Fl generation Live 6o _¢ __0 _ ¢ 0 o0 0 9.0 .0 28 0 _ 0 _0_ 2 0 0 28 0 0 0.
Cumulalive reproductivity 0 0 0 0 0 0 0 9 9 g 37 37 37 31 64 64 B4 92 92 92 92 932
P generation Live l ! l l l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l i
8 Fl generation Live ¢ ¢ 0 o0 0 0 0 0 T 0 0 3 _ 0 0_ 0 28 0 0 2 _0_ 0
Cumulative reproductivity 0 0 0 0 0 0 0 0 1 7 7 39 39 39 39 67 67 67 92 92 92 92
P generalion Live l 1 1 l 1 | 1 l 1 l | | l l 1 1 1 l | 1 |
9 Fl generation Live o 0 0 0 0 0 0 12 0 0 3 0 0 0 2% 06 0 27 0 0 2
Cumulative reproductivity 0 0 0 0 0 0 0 12 12 12 42 42 42 42 68 68 68 95 95 95 1i6 116
P generation Live ] 1 1 l 1 1 1 1 1 l 1 1 1 1 1 1 1 l 1 1 1
10 Fl generation Live 0 0 0 0 0 0 0 L 12 0 0 0 0 3l 0 0 9 2 )] o
Cumulative reproductivity 0 0 0 {0 0 { 0 1 13 13 13 40 40 40 71 71 71 80 101 181 101 101
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Appendix 4-2 Result of reproduction test Test chemical: MM (Concentration 1)
Time L
Rep. Counts 8/27 8/28 B8/29 &/30 8/3% 9/1 9/2 9/3 9/4 9/% 9/6 9/7 9/ 9/9 9/10 9/11 §/12 9/13 9/14 9/15 9/16 Total
No. l1d 2d 3d 4d 5d 6d 7d 8d 9d 10d Ild 12d 13d 14d 154d 16d 17d 18d 19d 20d 21 d
P generation Live i 1 l 1 1 1 1 ! 1 1 1 1 1 1 1 1 I ] 1 l 1
1 Fl generation Live 0 0 0 0 0 0 0 0 10 0 0 M 0 D28 0 0 0% __0 o
Cumulative reproduclivity 0 0 0 0 ] 0 0 0 10 10 10 44 44 44 72 12 T2 12 97 97 47 97
P generation Live 1 1 1 1 l 1 1 1 1 l l | 1 1 I 1 1 l 1 | 1
2 FI1 generalion Live 0 0 0 o 0 __0 0 & 9O 0 0 3 0 0 33 0 0 0 300 0
Cumulative reproductivity ) 0 ] 0 0 0 0 8 8 8 § 38 38 38 11 7 7L 71 10F 1m1 101 101
P generation Live 1 1 1 1 1 1 ] 1 1 | ] ] ] 1 1 l l 1 1 l 1
3 Fl generation Live 0o 0 0 0 6 0 0 8 0 0 4 0 0 37 0 0 0 3 0 0 31
Cumwlative reproductivity 0 0 0 0 0 0 0 8 8 B 49 49 49 86 8 8 86 122 122 122 153 153
P generation Live b 1 ! 1 1 4 1 1 1 l l ! l 1 1 1 1 1 1 } l
4 FI generaiion Live o__¢__0 o0 0 _ 0 0 l2__90 0 % _0__©¢_ 0 3% 0 0 3 0 0 27 . .
Cumulative reproductlivity 0 0 0 0 0 0 0 12 i2 12 49 49 45 49 84 B4 84 116 116 116 143 143
P generation Live 1 11 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1
5 FI generation Live 0 0 0 0 0 0 0 0 10 0 & 29 0 0 33 _ 0 _ 0 0 26 0o 0
Cumulative reproductivily 0 0 0 0 0 0 0 0 16 10 10 39 39 ¥ 72 72 72 T 9% 48 98 98
P generalion Live 1 1 1 l 1 1 1 1 l 1 t 1 1 1 1 1 1 } 1 ! 1
6 Fl generation Live o ¢ ¢ o 0 0 0 0 14 0 _0 30 _0 0 23 0 0 0 26 0 0
Cumulative reproductivity 1] 0 ] 0 0 1] 0 0 14 14 14 44 44 44 73 73 73 73 99 49 99 99
P generation Live 1 1 1 i 1 1 l 1 ] 1 ] ] 1 1 1 1 l 1 I 1 1
7 F1 generation Live 1] 0 0 0 0 0 0 0 10 0 0 32 {) 0 27 0 0 ] 32__06__ o6
Cumulative reproductivity 0 0 0 0 0 0 0 0 10 10 10 42 42 42 69 69 B9 69 101 101 101 1Q
P generation Live 1 1 i l 1 1 1 ] 1 1 1 1 1 1 l 1 1 1 ]
8 F1 generation Live 6.6 o0 0 O __0 0 8 0 _0 3 0 _ 0 0 34 0 O 3 0 .
Cumutaiive reproductivity 0 0 0 0 0 0 ] 8 B 8 41 41 41 4] 76 75 75 112 112 —
P generalion Live 1 l 1 l 1 1 1 l 1 ] 1 ! 1 1 1 1 1 1 1 1 1
9 FI generalion Live ] 0 0 0 0 0 0 0 8 ] 0 30 0 0 35 0 0 0 32 0 ]
Cunulative reproductivity 0 0 0 0 0 0 0 0 8 8 8 38 38 38 73 73 713 73 105 105 105 105
P generalion Live 1 ] l ] ! 1 i 1 1 1 1 1 1 i ] l ] 1 | l 1
10 Fl generation Live 0 0 0 0 0 0 0 ¢ 1 0 R 0 0 3 0 0 23 0 0 0
Cunulative reproductivitly 0 0 0 0 © 0 0 0 1l 11 14 48 48 48 85 8 85 113 113 113 113 113
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Apopendix 4-3 Result of reproduction test Test chemical: MM {Concentration 2)

Time

Rep. Counls 8/27 8/28 8/29 8/30 8/31 9/1 9/27 9/3 9/4 9/5 9/6 9/T 9/8 9/% 9710 9/11 9/12 9/13 9/14 9715 9/16 Total

No. 1d 2d 3d 4d td 6d 7d 8d 9d 10d I11d 12d 13d 14d 154 16d 17d 18d 19d 20d 21 d
P generation Live 1 1 l ] 1 1 1 1 l 1 l 1 1 l 1 1 l 1 1 1 1

| Flgeneration _ Live 0 0 0 0 0 _ 0 0 .9 .0 L 15 .0 0 M _0_ 0 0 24 0 0
Cumulative reproduclivily 0 0 0 0 0 0 9 9 10 10 ] 26 26 26 60 60 60 60 84 84 84 84
P generation Live l 1 1 1 l l 1 1 1 1 1 i 1 1 ] 1 1 1 1 1 1

2 Fl generation Live 0 0 0 0 0 _0 0 0 5 _0_ 0 29 0 0 0 33 0 0 28 0 0 _
Cumulative reproductivily 0 0 0 0 0 0 0 0 5 5 5 3 34 34 34 BT BT 8T 95 g5 95 9§
P generation Live 1 1 1 1 | ] | | 1 l 1 l l 1 1 1 1 [ 1 1 1

3 Fl generation __Live 0o 0 0 9 0 0. 0 0 1z 0 0 3% 0 0 3 0 0 9 % 0 0
Cumulative reproduclivity 0 0 0 0 0 0 ] ] 12 12 12 47 47 41T 17 111 T7 105 105 105 105
P generation Live | ] | ] ] ] 1 l l l 1 1 1 1 1 1 1 1 l 1 1

4 Fl generation _ Live 00 0 0 0 _ 0 0 10 0 0. 0 29 0 0 3 _0 0 28 0 0 0
Cumulative reproductivity 0 0 0 0 0 0 g 0 0 10 10 3% 39 3% 75 7% 75 103 103 103 103 103
P generation Live 1 1 1 1 1 1 1 ] ] ] ] l 1 i 1 1 ] 1 i 1 !

5 Figemeration _ Live 00 0 _0 0.9 0 0 14 0 0 33 0 0 _30_0 0 0 W 0 0
Cumulalive reproductivity 0 0 0 0 0 0 0 0 14 14 14 47 47 47 7 77T 7T 1T 104 104 104 104
P generation Live 1 1 ] 1 ] 1 l l 1 1 1 l } 1 1 1 1 1 1 1 1

6 Fl generation Live 0 0 0 0o__0_ 0 0 0 8.0 0 3 0 0 0 26 0 0 20 0 0o
Cumulative reproductivity 0 0 0 0 0 0 0 0 B 8 B 40 40 40 40 f6 66 66 93 93 93 93
P generation Live 1 1 1 1 | 1 l l l 1 l l 1 l 1 1 l 1 l 1 1

7 Fl generation Live ¢__0_ o0 0 o0 0 .0 0 8 0 0 3 _0 0 3 .0 _0_ 0 28 0. 0 .
Cumulative reproductivily 0 0 0 0 0 0 0 0 8 8 8 46 46 46 79 79 79 79 108 0§ 108 108
P generation Live 1 1 1 1 1 1 1 1 1 ] i 1 1 i 1 | 1 1 1 1 1

8 Fl gemeralion _Live 00 .0 6 0_0 & 0 13 0 0 3% 0 0 3% 0 0 0 2 0 0
Cumulative reproductivily 0 0 0 0 0 0 0 0 13 13 13 46 46 46 Bl 81 81 Bl 110 110 110 110
P generation Live 1 1 1 l 1 ] 1 1 l 1 l 1 1 1 | B 1 1 1 1 ]

9 Fl generation Live 0 0 0 0 0 0 0 0 9 0 0__ 30 0 0 3 0 0 29 e 0 0o
Cumslative reproductivity 0 0 0 0 0 [ ] 0 9 g ] 39 39 39 76 76 76 105 105 105 105 105
P generation Live 1 1 1 1 1 1 1 l l 1 l l 1 l 1 1 1 1 1 1 1

10 Fl_generation Live 0 0 0 0 0 0 0 0 5 0 ¢ 35 0 0 28 0 0 0 27 0 o .
Cumulative reproduclivily 0 0 0 0 ] 0 0 { 5 5 5 40 40 40 68 68 £8 68 95 95 95 85
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Appendix 4-4 Result of reproduction test Test chemical: MM (Concentration 3)
Time o
Rep. Counts 8/271 8/28 8/29 /30 8/31 9/1 9/2 /3 9/4 9/5 9/6 9/ 9/8 9/9 O/10 9/11 9/12 9/13 9/14 9/15 9/16 Total
No. ld 2d 3d 4d 5d 6d 7d 8d 9d 10d 11d 12d 13d 14d 154 16d 17d 18d 19d 20d 21 d
P generation Live 1 1 1 l ! ] ] 1 1 1 1 | 1 i 1 l 1 1 1
I F] generation Live 0 o0 o .0 0. 0_ 3. 0 o _ 18 6 0 28 0 0 0 25 0. 0
Cumulative reproductivily it 0 0 0 0 0 3 3 3 21 21 21 49 49 49 49 M4 4 T4 T4
P generation Live l 1 l l 1 1 1 l 1 l 1 1 1 1 ] 1 l 1 i
2 Fl generation Live S0 0o 0 0 & O 6 _0 0 2% __0_ 0 30 0 0 0 2 0 0o
Cumulalive reproductivily 0 ] 0 0 0 { 0 f 6 3l 31 31 61 61 61 61 88 88 88 88
P generation Live } 1 l 1 I 1 l ] ] ] ! l 1 1 I | ] 1 1
3 Fl generation Live 0 0 0 0 09 0 13 020 0 0 0 28 0 0 30 0 0
Cumulative reproductivity 0 0 0 ] 0 0 0 J 33 33 31 33 61 61 6l 9] 81 91 91
P generation Live ] l ] l l i ] 1 1 ] ] | I l l 1 l ]
F1 generation Live 0 0 0" 0o 60 0 0 N - L . I 1 0 0 21 0 0 B
Cumulative reproductivity 0 0 0 0 0 0 0 10 35 3 35 35 B2 62 62 89 89 89 89
P generation Live 1 1 l 1 1 1 1 l 1 1 ] 1 1 1 1 1 1 i
F1 generation Live b __o6 o 0 _ 0 6 & 0 _0 0 17 0 _O0_ 2 0 ¢ &_3 0 0
Cumulative reproductivily 0 0 0 ] 0 0 3 3 8 8§ 25 25 25 52 52 52 57 83 83 83 83
P generation Live 1 1 1 1 | ] ] 1 1 1 1 ] | 1 ] ] 1 1 1 1
Fi generation Live ¢ o0 ¢ o0 0 __0 6 O _0_ 0 _2 0 0 8 0 0 0. .2 0 0
Cumulative reproductivity ] 0 0 0 ] 0 b ] ] 6 29 29 29 52 52 52 82 75 75 1% 75
P generation Live 1 1 1 l i ] 1 1 } | l 1 1 | | 1 1 1 1 l
F1 generation Live 0 0 0 0 g 0 0_ 10 0 ¢ 23 0 0 18 12 0 0. .24 0 0.
Cumuiative reproductivity 0 0 0 ] 0 0 6 10 10 10 33 33 33 51 63 63 63 8 87 87 87
P generation Live l 1 l 1 1 1 l I 1 1 1 1 1 1 1 1 1 l 1 1
F1 generation __ Live 0.0 0 0 6. 0 5 @ _0 2 0 _0_ 0 2 0 0 3% _0 0 0
Cumulative reproductivity 0 0 0 0 0 0 5 5 5 32 32 32 32 60 60 &0 06 96 96 96 96
P generation Live 1 l 1 ] 1 l i | 1 1 1 1 l 1 | 1 1 1 1 1
F1 generalion Live 0 0 0 0 0 0 1 0 0 22 0 0 02 0 0 26 0 e .6
Cumulative reproductivity 0 0 0 0 0 0 1 1 I 23 23 23 23 52 52 52 7B 78 718 18 78
P generation Live 1 i 1 1 1 1 1 1 I l l 1 | i | 1 I 1 I 1
Fi generation Live 0 0 0 0 0 ] 2 7 0 0 7 0 0 28 0 0 0 2 0 0
Cumulative reproductivily 0 0 0 0 0 ] 2 9 9 9 36 36 36 64 64 64 64 90 90 90 90

_44_



Appendix 4-5 Result of reproduction test Test chemical: MM {Concentration 4)
_ . Time
Rep. Counls 8/27 8/28 8/29 8/30 8§31 9/1 _9/2 9/3 9/4 9/5 9/6_9/1_9/8 9/9 /10 9/11 9/12 8/13 9714 9/15 9/i6 Tolal
No. ld 2d 3d 4d 5d 6d 7d 8d 9d 104 11d 12d 13d 14d 15d 16d [7d 18d 19d 20d 21 d
P generation Live 1 1 1 ] 1 l l l | 1 ] | 1 1 1 1 1 1 l 1 1
1 FI generalion Live 0 0 0 0 o o 9 0 1 0 0 6 _ 5 10 0 _26 0 0 0 24 0o
Cumulative reproductivity 0 0 0 0 0 90 0 0 1 1 1 7 12 12 12 38 38 38 38 62 62 62
P generation Live 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i ]
2 Fl generation Live b 0 _o¢ o 0 0 0 0 T O _ 0 _ 5. _0_ .0 0 22 0 0 28 0 0
Cumulative reproduclivily 0 0 { 0 0 0 ] { 1 7 1 12 12 2 12 30 39 33 67 67 67 67
P generation Live 1 1 1 l | l l 1 1 l 1 1 ] 1 1 1 1 l 1 1 1
3 Fl generation __ Live 0 0.0 0 0 0 6 0 1 0 0 8 0 0 0 2 0 0. 3 0_0
Cumulative reproduclivily 0 ] 0 ] 0 ] 0 0 1 ! 1 9 9 9 9 34 34 34 67 67 67 67
P generalion Live 1 1 1 1 1 l l l l ] l 1 ] l 1 1 1 1 1 1 1
4 Fl generation Live 6 06 o 0 0 0 _0 0 5 0 _ 0 8 0 0 26 0 0 0 3 0 0
Cumalative reproductivity 0 0 0 0 0 ] 0 0 5 5 5 13 13 3 39 3 39 39 72 72 712 T
P generalion Live 1 | 1 | l 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 l ]
5 Fl generation ___Live 0.0 0 o 0 0 0 0 1 0 0 7T 0 06 .0 2 _0 0 25 0 0
Cumulalive reproduclivily ] ] 0 0 0 ] 0 0 1 l 1 8 8 8 3§ 3l 31 31 56 56 56 56
P generation Live 1 1 1 ] l l 1 ] l i 1 1 1 1 1 1 1 1 1 1 1
6§ Fl generalion  Live 9 6 o o0 06 0 O0O_ 0 _ 98 0 0 _6 __0__0 0 _ 2 0 0 18 0 0
Cumulative reproduclivily 1] ] 0 0 1] 0 0 0 0 0 ] 6§ 6 b 6§ 31 31 31 50 50 50 50
P generation Live 1 1 1 1 l 1 1 i 1 1 l 1 1 1 1 1 1 1 1 ] 1
7 Fl generalion Live 0 0 0 0 0 0 0 0 0 0 ¢ 110 ¢ D 13 10 o 2 ¢ 0o
Cumulative reproductivity 0 1] 0 0 0 0 0 0 0 0 0 11 11 1 11 24 24 M 47T 4T 47 AT
P generation Live l 1 1 1 1 1 1 ] 1 1 1 1 1 1 | 1 1 1 1 1 t
8 F! generation Live g 9. ¢ o0 o o0 O 0 0 O 0 0 _0_ 0 _0 ¥ __0_ 0 2 2 __0_
Cumulative reproductivily 0 0 0 0 0 0 0 0 0 ] ] 10 10 0 10 21 21 21 23 48 48 48
P generation Live 1 1 l { 1 1 1 1 l 1 l 1 1 1 \ 1 1 1 1 1 1
9 Fl generation Live 0 ] 0 0 0 0 0 0 3 0 0 4 0 0 020 0 0 5.9 0 o
Cumulative reproductivily { 0 0 0 0 0 - 0 0 3 3 3 7 7 i 7 27 27 27 42 51 a3l 5l
P generation Live 1 1 1 I 1 l l i ] I i l 1 i 1 I [ J l 1 l
10 FIl generation Live 0 0 0 0 0 0 0 0 1 0 0 17 0 0 Q0 18 0 0 0 23 o
Cumulative reproductivily ] 0 0 0 0 0 0 0 ] ] 1 18 18 3 18 36 36 36 36 59 59 59

...45._



Appendix 4-6 Result of reproduction test Test chemical: MM (Concentration b}
Time
Rep. Counts 8/27 8/28 8/29 8/30 8/31 9/1 9/2 9/3 %/4 9/5 /6 %7 9/8 9/9 9/10 9/11 9/12 9/13 9/14 9/15 $/16 Total
No. 1d 2d 3d 4d 5d 6d 7d 8d 9d 10d i1d 12d 13d 14d 15d 16d 17d 18d 19d 20d 2t d
P generation Live ] 1 1 1 1 0
I Fl generation Live 0 0 0 L ) ~ L
Cumulative reproductivity 6 0 0 0 0 0 ST _
P generation Live 1 1 l ] ! 0
2 Fl generation Live 0 0 0 o0 0o } . o
Cumulative reproductivily 0 0 { 0 0 0 ) .
P generation Live | 1 ] 1 l 1 1 0
3 FI generation Live 0 0 0 0 o 0 0 0 o _ o o
Cumulative reproductivity 0 0 0 0 0 0 0 0 T
P generaiion Live 1 1 i l ] 0
4 Fl generalion Live ¢ 0 0 0 0 0 R _ . ~ i
Cumulative reproductivity 0 0 0 0 0 0 T
P generation Live 1 1 } 1 1 0
5 Fl generation Live 0 0 e _ 0 o 0 } ) ) B B o
Cumulative reproductivily 0 0 0 0 0 0 -
P generation Live 1 ] 1 l ] 0
6 Fl generalion Live 0 0 0 o o0 _ o0 N . -
Cumulalive reproductivity ] 0 0 0 0 0 h -
P generation Live 1 1 l 1 0
7 Fl generation Live 0 0 0 o0 B e ) o o
Cumulative reproductivity 0 { ) 0 0 T h - -
P generation Live t 1 1 1 1 0
8 Fl generation Live 0 0 0 0 0 0 e o L
Cumulative reproductivily 00 0 0 0 0 T
P generation Live 1 1 1 l 1 1 0
9 Fl generation Live ] 0 ] 0 ] 0 0
Cumulative reproductivily 0 0 0 0 1] 0 0 T —
P generation Live l ] 1 ] l 0
10 Fl generalion Live 0 0 0 ] 0 0
Cumulative reproductivity 0 0 0 0 0 0 T
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Were notl included for calculation because the parenlal Jsphnis was dead during a 21-day testing period.
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Table A-5-1 Calculation of the LC50 (Representative, 2ldays)

- TOXDAT MULTI-METHOD PROGRAM
(BINOMIAL, MOVING AVERAGE AND PROBIT METHODS)

IV OERHEERR
Time: 2lday .
Conc. No CONC. NUMBER NUMBER PERCENT  BINOMIAL
mg/L EXPOSED DEAD DEAD PROB. {%)
Control 0 10 0 0 —
- Conc. | | - 10 1 10 . 107421875
Conc. 2 3. 53 10 0 0 0. 09765625
Conc. 3 11. 8 10 -0 : 0 0. 09760625
Conc. 4 36. 1 10 0 0 0. 09765625
Conc. 5 121 10 lq . 100 0. 09765625

Y,

THE BINOMIAL TEST SHOWS THAT 36. 1 AND 121 CAN BE

USED AS STATISCALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS 99. 8046875 PERCENT. -

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 66. 0916030533487

' WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT WHICH THE PERCENT
DEAD IS BETWEEN 0 AND 100, NEITHER THE MOVING AVERAGE NOR THE
PROBIT METHOD CAN GIVE ANY STATISTICALLY SOUND RESULIS.
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Table A-5-2 Calculation of the NOEC, LOEC (21days)

Input Data Table
No. Control Conc. | Cone. 2 €onc. 3 Conc. 4 Conc. 5
(Groupl) _ {Group2 {Groupd)  (Group4)  {Group5 (G rouph}
1 88 97 84 74 62 t
2 101 101 95 88 §7 L]
3 105 153 (05 91 §7 H
4 9 143 103 89 7 %
5 9% 98 104 83 96 $
b 81 99 53 75 50 s
7 92 101 108 87 47 I’
8 92 + 110 46 48 t
9 1t6 105 105 78 51 +
10 101 i3 95 - 80 59 %
Group Samples Mean S E 3. D, Yariance
1 10 97.6000 2.6466 B 3693 70. 0444
2 9 [12.2222  6.9956 20.9868 440. 4444
3 10 100.2000 25682 B 1213 65, 9556
- 4 10 85.1000 23212 7.3401 53.8778
5 10 57.9000 28144 89001 79.2111
Method s Side Stat. 0. 05 0. 01 0. 001 Probd.
Bartlett test 0 152999 9. 4877 >13.2767 18 4668 0. 004118
Method . Vs Side Stat. 0. 05 0.01 0. 001 Prod.
Kruskal-%¥allis test 0 _30.8490 9. 4877 13.2767 >13. 4668 3. 108E-07
Method (nonparametric)  vs Side Stat. 0.05 0.01 . 001 Probd.
¥illiams {1971, 1972, 1977} 1 vs 2 2 0 19587 2.5735 999.9900 999. 9900
Williams {1971, 1972, 1977} | vs 3 2 0 20137 2. 6043 999 9900 999. 9500
Williams (1971, 1972, 1977} 1 vs 4 2 2. 6413 >2. 0305 2.6122 999.9900 999. 9300 =
Williams (1971, 1972, 1977} 1 vs & 244812  2.0386_ 2. 6151 999.9900 999. 9900 * *
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