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Algal Growth Inhibition Test
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Table 1

ITINT-F

Algal Growth Inhibition Test

Measured Concentration of the Test Substanice in Test Cultures

Nomiral Measured Conceriration (mg/L) Mear! Measured
Ooncen,u‘atlon (Percent of Nominal) (Percent of Nominal)
(‘I_lé’L) OHour  24How 48Hows 72 Hours (mg/L)
Control <0.0001  <0.0001  <0.0001  <0.0001
Solvent Contrl - <0.0001  <0.0001 _.<0.0001 ' <0.0001
5.00 337 0.364 0554 0.450 0.767
| (67) @ an.___..® (13).,
7.10 474 0.576 0873 0.636 1.15
(67) (8 (12) &9, (16
100 6.79 0.865 115 0.864 © 162
(68) o ay .M (16)
14.1 10.4 - 130 165 1.28 243
(74) @ (12 [¢))] (17
200 16.4 2.68 3.11 2.15 436
(82) (13) 16) (11) 22)

a : time weighted mean
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Algal Growth Inhibition Test

Table 2 Cell Densities of Pseudokirchmeriella subcapitata during the 72-Hour Exposure
Nominal Concentration Cell Densities (cells/mL)

[Mean® Measured Conc.] No. :

(mg/L) ’ 0 Hour*® 24 Hours 48 Hours 72 Hours
1 5000 29200 228600 753800
2 5000 28600 216600 700800
3 5000 27600 202600 624800
Control 4 5000 24200 188600 693800
5 5000 32500 234600 713800
6 5000 28800 194600 593800
Average - 5000 28500 - 210900 680100
SD 0 2700 18700 59500
1 5000 28500 199600 517800
2 5000 27900 207600 683800
~ Sofvent 3 5000 29300 212600 - 620800
Control 4 5000 31600 209600 677800
5 5000 32100 229600 515800
6 5000 25600 192600 695800
Average 5000 29200 208600 618600
5D 0 2400 12600 -~ 83000
i 5000 25700 191600 . 660800
5.00 2 5000 27100 181600 619800
[0.767] 3 5000 26600 180600 615800
" Average 5000 26500 184600 632100
SD 0 700 6100 24900
1 5000 22900 174600 638800
7.1 2 5000 24900 179600 604300
[1.15] 3 5000 30000 203600 601800
Average 5000 25900 185900 - 615100
SD 0 3700 15500 20600
1 5000 27500 " 202600 418800
10,0 2 5000 25800 182600 477800
{1.62] 3 5000 25700 192600 428800
Average 5000 26300 192600 441800
SD 0 1000 10000 31600
1 5000 22000 141600 333800
14.1 2 ' 5000 23400 148600 357800
[2.43] 3 5000 22200 163600 378800
Average 5000 22500 151300 356800
SD . 0 800 11200 22500
1 : 5000 12500 106600 326800
200 2 5000 21700 112600 332800
[4.36] 3 5000 22000 109600 300800
Average 5000 18700 109600 320100

SD 0 5400 3000 17000
a :time weighted mean ‘
SD : Standard deviation
% : Nominal initial densities
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Algal Growth Iphibition Test

“Table 3 Growth Rate of Control
Growth Rate

VesselNo. | p(0-24n) | u(24-48h) | 4 (48-72h)
1 0.0735 0.0857 0.0497
2 0.0727 0.0844 0.0489
3 0.0712 0.0831 0.0469
4 0.0657. 0.0856 0.0543
5 0.0780 0.0824 0.0464
6 0.0730 0079% | 00465 | Average SD | CW(%)

Average 0.0724 0.0835 0.0488 0.0682 0.0177 260 -
SD 0.0040 0.0023 0.0030

CV%) 5.5 28 61

SD: Standard deviation

CV: Coefficient of variation
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Algal Growth Inhibition Test

Table 4 Growth Inhibition (%) of Pseudokirchneriella subcapitata
Nominal Concentration Growth Rate Area under Yield:
: the growth curves
[Mcan® Measured Cone.] | Rate |Inhibition(%)”| Area | Inhibition(%)™” | Yield |Inhibition(%)"”
. ) : o A Y
. (mg/L) | Vessel No. (0-72h) 1 ,(0-72h) (0-72h) I A(0-72h) (0-72h) I (0-72hy
1 0.0697 14533000 748800 |
2 0.0685 | - 13994000 695800
3 0.0671 | 12722000 619800
Control 4 0.0685 13133000 688800
.5 0.0689 14676000 708800
6 0.0663 | 12187000 588800 |
Average | 0.0682 - 13608000 - 675100 -
sD 0.0012 1102000 59500
1 0.0644 11388000 - 512800
2 0.0683 13558000 678800
Solvent 3 0.0670 12955000 615800
Control 4 0.0682 13622000 672800
: 5 0.0644 12170000 510800
6 0.0686 13286000, ' 690800
Average | 0.0666 - 12830000 - 613600 -
SD 0.0020 883000 33000 .
1 0.0678 12845000 655800
5.00 2 0.0669 12146000 614800
[0.767] 3 0.0669 12062000 610800
Average | 0.0672 -0.9 12351000 3.7 627100 | -2.2
SD 0.0005 430000 24900
1 0.0674 12106000 633800
7.10 2 0.0666 11866000 599800
[1.15} 3 0.0665 12528000 596800
Average | 0.0668 -0.3 12167000 52 610100 0.6
SD 0.0005 335000] - .| 20600
1 0.0615 10248000 413800
10.0 2 0.0633 10435000 472800
[1.62] 3 0.0618 10085000 423800 °
Average | 0.0622 6.6m% 10256000 20,15k 436800 28.8%
SD 0.0010 175000 31600
1 0.0583 © | 7632000 328800
14.1 2 0.0593 8122000 352800
[2.43] 3 0.0601 8705000 3732800
Average | 0.0592 11.1% 8153000 36.5% 351800 42 Fws
SD '0.0009 537000 22500
1 0.0581 6480000 321800
20.0% 2 0.0583 6917000 327800
[4.36] 3 0.0569 6468000 295800
Average | 0.0578 1325 6622000 48 44+ 315100 48,62
SD 0.0008 256000 17000
a time weighted mean

*1  Values are the growth inhibition (24) relative to the solvent control.

SD  Standard deviation )

%  The maximmun attainable concentration under the present test conditions and preparation methods,

w Indicates a significant difference (o =0.05) froni the solvent control. (There was no sign in this test.)
**  Indicates a significant difference { e =0.01} from the solvent control.
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Algal Growth Inhibition Test

P

Table5 Calculated EC50 and NOEC

Based on I, (0-72h) value (Growth rates)

95-Percent R .
ErC50 (0-72h) Ak NOECr (0-72K)
(melL) P (mglL)
>4.36 - | 115

Based onla (0-72h) value  (Areas under growth curve)

' " 95-Percent
BE0OT | Ty, | NoRO
(mg/L)
>4.36 * - 115
Based only (0-72h) value  (Yield) _
" 95-Percent
EyC(Sn(zg(/(i-)’l 2h) Confidence Limits NO]E‘(i])‘;EI(_)’;ﬂh)
(mg/L),
>4.36 ' - 115 -

The ECS0 values and associated 95% confidence limits could not be determined by least squares
linear regression analysis because the growth inhibition (%) at the maximum concentration level was
less than 50%. ‘

- not calculated

The NOEC values were determined by an analysis of variance (ANOVA), Williams test, subsequent
to Bartlett test for homogeneity of variances. Statistical analyses were performed using Yukms Statlight
#4 software (Yukms Corp., Tokyo) and all tests of significance were at 0=0.05, except Bartleit test,
which was at 0=0.01.
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Algal Growth Inhibiticn Test

Table 6 Temperature, Light Intensity and Revolutions in the Incubation Chamber
Exposure Period - Temperature Light Intensity =~ Revolutions
(Hours) C) { 1 Efm*fs) (rpm)
0 - 234 65-66 100
24 235 64-65 100
48 233 . 6465 100
7 ‘ 228 . 65-66 100
Table 7 pH Values of Test Cultures
Norminal Concentration ‘ p
[Mean® Meesured Conc.]
0 Hour 72 Hours (Vessel No)
(mglL)
Control 82 10.2 (1}
Solvent Control 8.1 99 (O
5.00 [0.767] 8.1 10.0 Q).
7.10 [1.15] - 8.0 038 1)
10.0 [1.62] 8.0 8.5 1
14.1 [2.43] 8.0 83 €))
.20.0 [4.36] : 8.0 24 (1)
a : time weighted mean
Table 8 Appearance of Test Solutions after Preparation
Nominal Concentration o
[Mean" Measured Cone. | Swspended  Floating Precipitation Qily _ Color
solids solids Substances
{mg/L)
Control none none none none c-
Solvent Control none none none none c-
5.00 [0.767] o none none none none C-
7.10 (1s] - none none hone none -
10.0 [1‘.62] o _mnone : none none none c-
14.1 [2.43] none none none none c- -
20.0 [4.36]  mone. none none none c-

a : time weighted mean
¢- : colorless
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Figure 1

97 =70

Algal Growth Inhibition Test

Algal Growth Curve of Pseudokirchmeriella subcapitata
(Mean cell counts vs time during the 72-hour exposure)
1.0E+07
— | o Control
~| —o— Solvent control
~—a-~ 500 mg/L
-e+@e+ 7.10 mg/L
108406 — —* 100.mel
- 1 --ea-- 141 mglL
— —+— 200 mg/L '
/: ; A
Ca "y
E 1.0E+05
8 -
A
1.0E+04 Ao
Yl
v
7
1.0E+03 . L -
72

0 24 48
' Time (hr)

Values in legend are given in the nominal corcentration.
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Algal Growth Inhibition Test

Figure 2 Concentration-Inhibition Curve Based onI, values Calculated from the Growth Rates
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' Daphnia Acute Immobilization Test

o4
* 4
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D
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HER : 8.3~ 8.8 mg/L

P
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[
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4BRERT

MG EK IR S IR BC50 ¢
YRl E S IR E
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0, 945

(2, 02~2, 67)
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241 BC50 : Binomialik, 48BF[E HC50 : Probitih

R EE
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B R O R FKIC R B EARE 18 ng/L (4HHEIER)
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AT W=7
Daphnia Acute Tmmobilization Test

" Tablel Measured Concentration of the Test Substanace in Test Water
(Semi-Static Condition)

Measnred Concentration (mg/L) Mean” Measured

ccyiﬁtlrnion (Percent of Nominal, %) Concentration (mg/L)
(mg/L) 0 Hour 24 Hours 24 Hours 48 Hours (Percent of
New oud New ol Nominal, %)
Control  <0.002° <0.002° <0.002" <0.002" -
0.500 0496 - 0.466 0491  0.465 0.479
e (99) ©3) (98) (93) (96)
100 0981 - 0.933 0.937 0.931 ' 0.945
: (98) (93) 94) (93) (95)
500 i.83 1.70 1.76 - 171 1.75
' (92) (85) (88) (86) (88)
400 3.47 3.23 3.33 3.19 3.30
' (87) (81) (83) (80) (83)
8.00 6.76 646 6.54 6.53 6.57
: (85) (81) (82) (82) (82)

a: time weighted mean
New: freshly prepared test solutions
Old: test solutions on 24 hours afier preparation of new sqlutions

*.  detection limit under the test conditions
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" Daphnia Acute Immobilization Test

Table 2  The Number of Immobilized Daphnia magna (Percenf Immobility)

Cumulative Number of Immobilized Daphnia

Nominal Mean® Measured ,

Concentration ~ Concentration _ (Percent Immobility)
(mg/L) (mig/L) © 24 Hours 48 Hours
Control - 0 ( 0 ' 0 (0
0.500 0479 0 (¢ O (V)
1.00 : 0.945 0 ( 0) 0 ( 0)
2.00 1.75 0 ( 0) 2 (10
4.00 3.30 18 ( 90) 19 ( 95)

8.00 . 6.57 20 (100) 20 (100)

a:  time weighted mean .



Table 3 Calculated EC50 Values

AIT W=

Daphnia Acute Immobilization Test

95-Percent

Exposure ECSO _
Period (mg/L) Confidence Limits Statistical Method
(Hours) & (mg/L)
24 2.57 175 - 3.30 Binomial’
48 2.31 202 - 267 Probit !

*1: Using the concentrations of 0.479 ~ 6.37 mg/L

Table 4 Highest Concentration in 0% Immobility and Lowest Concentration in 100%

Tmmobihty
Exposure Highest Concentration Lowest Concentration
Period in 0% Immobility m 100% Immobility
(Hours) (mg/L) (mg/L)
24 1.75 - 6.57
48 0.945 6.57
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Daphnia Acute Immobilization Test

Table 5  Appearance of Test Solutions

Nominal Mean® Measured . Appearance of Test Solutions
Concentration - Concentration 0 Hour 24 Hours ' 24 Hours 48 Hours
(mg/L) mg/l) .~ New ©Od  New  OM
Control & .- - C- C- C-- C-
0.500 0479 C- C- c - C

1.00 0.945 C- C- c-  C

2.00 175 C- C- C- C-

4.00 3.30 C- - C- C- " C-
800 6.57 C- C- C- C-

a.  time weighted mean

New: freshly prepared test solations

Old: test solutions on 24 hours after preparation of new sclutions
Color:;

C-; colorless
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Daphnie Acute Tmmobilization Test

Table 6  Temperature of Test Solutions

Nominal Mean" Measured Temperature (°C)
Concentration Concentration 0Hour 24 Hours 24 Hours 48 Hours
(mg/L) (mgL)  New old New ou
Control - 19.9 199 199 199
0.500 0479 19.9 19.9 199 199
1.00 0.945 199 199 199 199
2.00 175 199 199 199 199
4.00 330 19.9 199 199 199

8.00 6.57 199 199 16.9 19.9

a:  time weighted mean
New: freshly prepared test solutions

Old: test solutions on 24 hours after preparation of new solutions
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Daphnia Acute Immobilization Test

Table 7 Dissolved Oxygen Concentrations in Test Solutions

Nominal - Mean® Measured ~ Dissolved Oxygen Concentration (mg/L)
Concentration Concentration OHour 24 Hours 24 Hours 48 Hours

(mg/L) (mg/L) New Old New 0ld

Control 8.8 8.5 8.6 8.4
0.500 0.479 - 8.8 8.5 8.6 8.6
1.00 0945 83 8.5 8.5 8.6.
2.00 .75 8.7 85 85 8.6
4,00 3.30 8.6 84 84 8.6

8.00 6.57 8.4 "~ 83 8.3 8.4

a:  time weighted mean
New: freshly prepared test solutions

OId: test solutions on 24 hours after preparation of new solutions
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Table 8 pH Values of Test Solutions

AIT 3 Nz~Fr

Daphnia Acute Immobilization Test

Nominal Mean® Measured | pH
Concerlltration Concentration 0 Hour 24 Hours 24 Hours 48 Hours

(mg/L) (mg/L) New ol New Ol
Control - 84 8.3 83 33
0.500 . 0479 83 82 82 8.2
1.00 0.945 83 8.2 8.1 8.2
2.00 175 8.3 8.2 8.0 8.2
4.00 330 8.3 8.2 8.1 8.2
8.00 657 8.3 8.3 8.1 8.2

a:  time weighted mean

New: freshly prepared test solutions

Old: test solutions on 24 hours after preparation of new solutions
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Figure 1 Concentration-Immobility Curve

{IT 3Tk

Daphnia Acute Tmmobilization Test
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Fish Acute Toxicity Test

RERATIER L UEROER

(et oL eAFD .
¥ 4 Oryzias latipes
AFE HWE74 v
' (r) | RIE T R EEE R T E18%1E)
B BERR (1) OOGERRIN-LTIEE ‘
o LC50 : 0. 77 mg/L (95%EHEXRE] : 0. 58~1.0 mg/L)
RER I IR EHE SR IRROFIEC YW T<BEAERERR, IV
v a BRI ERBR A VAESESERR > (FIsEILA21A 3
RFE11210025, AR5 11- 13RFHE2E, RREHH0311210025, &
HERE . FRRLT4E4 A 18)
AR R BTEHA LAk (24FFRERK)
RBRAES 1 5.0 LEV S A8AM (F 7 rv— MOKEHE
#E OB LEH/RRE
FEK BESRAEA RN
REBREE : 5.0 L7558
BRI : o6RER -
£k 108, REX - _
B8 =Pk, 16FFEHIEA (1000 luxEAT) -/ SRERHIRT
W R L
B B 2441 C _ HEME : 23.6~23.9 °C
D O :fafoso%Ll E HEME: 6.6~ 8 4 mg/L
p H :6.5~85 HIER: 7.1~ 7.6 _
T M @ 30~100 mg/L CaCO % |HIZEME : 49 meg/L  (FHHK)
EhAl OB LB E [EA T
BRI SRR, 1.00, 1.80, 3.20, 5.60, 10.0 mg/L
) (ZAH : 1.8) '
FEER L UEE mg/L  (95%IEHRIX )
 OGRFRT  [HeBEFERREE (LCSO) : 6.82  (4.76~9, 78)
OFECRIBE @ 4.76
. |roowmr-EiEmE o o8
HEEEE  LC50 : Binomiall:
WEREE  |[ROEOSFAKICHT DEMAE 18 g/l {(ZHHIER
FRBHEECRE/AICH T 3EH AN, AREANFCB VT8~
106%, 24BERIZICEBNTTIE~101% Th-7, BERLOTLFERIZE
AZ T ~DBAT (RYIAB, ERA~ORE) OFEREREL bhb,
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Fish Acute Toxicity Test

Table 1~ Measured Concentration of the Test Substance in Test Water

{Semi-Static Condition)

Nominal Measured Concentration, mg/L Mean" Measured
Concentration (Percent of Nominal) Concenfration
(mg/L) 0 Hour (mew) 24 Hours (old) ' 24 Hours (new) 48 Hours (old) (mg/L)
Control <0.00006 <0.00006 <0.00006 <0.00006
10 0925 0.750 0.879 0.822 0.842
93) (75) (88) (82) (84)
1.80 191 . 147 177 1.66 1.70
o8 - (82) (98) (52) (94)
3.20 291 255 289 2.69 2.76
©n (80) - (%0) 84) (86)
5.60 5.06 424 5.07 469 476
(90 (76) (o (84) (85)
100 © 103 8.67 10.1 10.1 9.78
(103) 87 . QoD 10D (98)

a : time weighted mean
new : freshly prepared tést‘solutions
old : test solutions on 24 hours after preparation of new solutions

The test water for ana1y51s was sampled at two renewal sets of four during 96-hour exposure.

46



TR pojBlam aum B

oon o1 (ooD) o1 (oo1) 01 (08) 8 8L6 00l

® o @ o @ o © o oL 09°S

@ o @ o @ o @ o LT 0T'e

© o © o @ o @ o 0Ll 081

w o © o 0 o 0 o weo 001

0 o 0 o o o @ o Tonuos
- SIOH 96 SMOH 7, SINOH] 8 SHOH $T (7/8um) (7/3m)

UONBQUIOUC) TOTRNUANIGD
{(Aepop] Ju2oisd) AI[epop sanemm) Pamseajy Jres Al TeuToN
20UB)SANG 1891 91 0} pasodxy (sadiuy soizdig) BYEpSIN A} JO ARl T9qeL

180] £3121X0L aINdY UST

AL—THILLY

47



AITipz=FW

Fish Acute Toxicity Test

Table 3 Calculated LC50 Values
Expostre LC50 95-Percent " Statistical
Period Confidence Limits Method
(Hours) (mg/L) - (mg/L)
24 . 7.80" - Binomial
48 682" 4.76-9.78 Binomial
72 6.82" 476 - 9.78 Binomial
9% 6.82" 476-978 Binomial
--: Could not be determined.

* : Using the concentrations of 0.842 ~ 9.78 mg/L.

e

Table 4 Highest Concentration in 0% Mortality and the Lowest Concentration in 100% Mortality
Exposure Highest Concentration in Lowest Concentration in
Period 0% Morta].ity . 100% Mortality
(Hours) (mg/L) (mgl) .
.- 24 4.76 >0.78
48 476 . 9m
72 4.76 9,78
96 4.76 9.78 ,

48 -
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Fish Acute Toxicity Test

Table 5 Observed Toxicological Symptorns
Nominal Mean® Measured ' Symptoms
Concentration Concentration (Symptom-number of fish}

(mg/L) (mg/L) 24 Hours ‘48 Hours 72 Hours 96 Hours

Control —— . N N N N
1.00 0.842 N N N N
1.80 1.70 N N N N
3.20 276 N N N N

: .. ASR-9(SUR-1) ASR-8(SUR-1)

5.60 . 476 ASR-6 ASR-10(SUR-1) AP-1 ASL-1AP-1

10.0 9.78 AP-2 - - -
a : time weighted mean ‘

N : No toxicological symptom was cbserved,
ASR: abnormal swimming (reduced acﬁvity)
AP: paralyzation

SUR: surfacing

ASL: abnormal swimming (loss.of equilibrium)

---: No observation was made because all fish were dead at this observation time.
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Fish Acute Toxicity Test

Table 6 - Appearance of Test Solutions
Nominal Mean® Measured ] Appearance of Test Solutions
" "Concentration Concentration OHour - -24 Hours ' 48 Hours 72 Hours 96 Hours

(mg/L) - {mg/L) new old new old new old new old
Control e C C- C- " C- c- C- c-
1.00 . 0.842 C- C- c- - C- C- C- C- C-
1.80 1.70 _ C- C- C- C- C- C- C- C-.
3.20 _ 2.76 C- C- c- C- C- C- C- C-
5.60 4.76 C- C-- - G- C- C- C- C- C-

10.0 9.78 C- c- c - - - - -

A : time weighted mean
new : freshly prepared test solutions
old : test solutions on 24 hours after preparation of new solutions

_ --: No observation was made because all fish were dead-at this observation time.

Color
C- : Colorless
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Fish Acute Toxicity Test

Table 7 Temperature of Test Solutions
Nominal Mean® Meésured 7 Temperature (*C)
Concentration Concentration 0 Hour 24 Howrs 48 Hours 72 Hours 96 Hours

(mg/L) {mg/L) new old new old new old new old
Comtrol ——— : 23.6 23.6 237 238 23.6 239 23.7 238
1.60 0.842 237 23.7 l 2306 23.7 23.8 239 238 T 23.8
1.80 1.70 237 237 236 - 237 238 239 238 23.9
3.20 2;76 23.7 23.7 236 237 23.8 239 239 23;9
5.60 . 476 23.7 237 236 237 238 239 239 23.9

10.0 978 23.7 23.7 23.7 - -- - - -

a : time weighted mean
new : freshly prepared test solutions
old : test solutions on 24 hours after preparation of new sohutions

- : No measurement was made because all fish were dead at this observation time.
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Fish Acute Toxicity Test

Table 8 Dissoived Oxygen Concentrations in Test Solutions
Nominal Mean® Measured Dissolved Oxygen Concentration (mg/L)

Concentration Concentration 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours
(mg/L) (mg/L) new old HEw old new old new old
Control” 83 6.7 83 6.8 8.3 7.0 83 7.0
1.00 0.842 8.4 6.6 83 6.8 83 7.0 84 - 7.0
1.80 1.70 ‘84 6.6 8.3 6.7 83 6.8 83 6.8
3.20 2.76 82 6.8 83 ] 6.8 83 7.0 ‘83 70 -
5.60 4.76 8.1 6.8 81 6.7 8.2 6.8 8.1 68
10.0 978 _ 8.2 70 7.9 - - - - --

minimumn:6.6
maximum: 8.4

a : time weighted mean

new : freshly prepared test solutions

old : test solutions on 24 hours after preparation of new solutions

-- : No measurement was made because all fish were dejad'at this observation time.
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Fish Acute Toxicity Test

Table 9 pH Values of Test Solutions
Nominal Mean® Measured pH .

Concentration Concentration 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours
(mg/L) {mg/L) new old new old new old new old
Control — 7.5 71 7.5 7.2 7.6 1.3 7.6 7.2
1.00 0.842 7.6 7.1 76 7.1 75 7.2 76 7.2
1.80 1.70 16 71 7.5 7.1 7.5 7.2 7.6 7.2
3.20 ' 276 7.6 7.1 7.5 7.1 " 15 7.2 76 7.2
5.60 476 76 7.2 7.6 7.1 75 7.2 7.5 72

10.0 : 9.78 7.6 72 7.6 -- - - - -
minimum:7.1
maximum:7.6

a : ime weighted mean
new : freshly prepared test solutions
old : test solutions on 24 hours after preparation of new solutions

" -~ : No measurement was made because all fish were dead at this observation time.
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Figure |

Concentration-Mortality Curve
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Fish Acute Toxicity Test
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