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This Data Evaluation Record may have been revised by the Environmental Fate and Effects Division subsequent 
to signing by Cambridge Environmental Inc. personnel. 

EXECUTIVE SUMMARY: 

In a 72-hour acute toxicity study, cultures of Pseudokirchneriella subcapitata (HINDAK SAG 61.8 1) were exposed to 
Dirnethyl Disulfide TC at serial dilution factors of 1 : 16,1:8,1:4,1:2 and 1 : 1 of an initial 100 mg/L stock solution under 
static conditions; a negative control was also included. The measured values at 0-hours were 5.73, 11.6,21.9,44.0 and 
86.7 mg d L .  The measured values at 72-hours were <LOQ, 7.2, 19.2, 39.8 and 78.9 mg a&. A mean measured 
concentration could not be determined for the 1 : 16 dilution factor and the mean measured concentrations for the serial 
dilutions of 1 :8, 1 :4,1:2 and 1: 1 were 9.40,20.6,4 1.9 and 82.8 mg a&, respectively. The NOAEC and EC5dIC50 values 
based on cell density were 5.73 and 17 mg ai/L, respectively. The % growth inhibition, based on cell densities at 72 
hours, in the treated algal culture as compared to the control ranged from -5 to 99%. Biomass was the most sensitive 
en'dpoint, with an ECSo of 15 mg ain;  the NOAEC (and ECo5) for biomass was lower than the lowest treatment level (i.e., 
5.73 mg d L ) ,  which inhibited growth lo%, relative to the control. 

Cells in the 44.0 and 86.7 mg ai/L treatment groups were observed to be enlarged. No major pH shifts were observed. 

This study was only conducted for 72 hours, instead of the recommended 96-120 hours for an algal study. According to a 
US EPA memo (October 2 1,1994) entitled, "Closure on Nontarget Plant Phytotoxicity Policy Issues", three-day OECD 
studies will be accepted for review as Tier I screening studies only. Furthermore; a NOAEC/ECo5 could not be 
determined for biomass, the most sensitive endpoint, due to significant inhibition at all treatment levels. As a result, this 
toxicity study is classified as scientifically sound, but does not satisfy the guideline requirement for a Tier 11 nonvascular 
plant toxicity study with freshwater unicellular green algae. 

Results Synopsis 

Test Organism: Pseudokirchneriella subcapitata (SAG 6 1.8 1) 
Test Type (Flow-through, Static, Static Renewal): Static 

Cell Densitv: 
ECo5: 6.6 mg ai/L 95% C.I.: 4.6-9.4 mg ai/L . . 

ECS0: 17 m i  a i / ~  95% c.I.: 14-20 mg ai/L 
NOAEC: 5.73 mg ai/L 
Probit Slope: 4.08rt0.474 

Biomass: 
ECo5: 4 . 7 3  mg ai/L 95% C.I.: NIA 
EC50: 15 mg ai/L 95% C.I.: 11-20 mg ai/L 
NOAEC: 4 . 7 3  mg ai/L 
Probit Slope: 2.1 1h0.237 

Growth Rate: 
ECo5: Not Determined 95% C.I.: NIA 
EC5,: Not Determined 95% C.I.: NIA 
NOAEC: 11.6mgaiL 
Probit Slope: Not Determined 
Endpoint(s) Affected: Cell Density, Biomass and Growth Rate 
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I. MATERIALS AND METHODS: 

GUIDELINE FOLLOWED: This study was reported to be conducted following guidelines ou lined in 
OECD-Guideline No. 201 for Testing of Chemicals; Directive 9 I /69/EC 
Method C.3, Official Journal of the European Communities No. 
L3 83A1179; and OPPTS Draft Guideline No. 850.5400. These iuidelines 
are reported to be in accordance with the Japanese (METI) guiddline. 

The following deviations fiom OPPTS 850.5400 are noted in this review: , 

1. The duration of the definitive test (72-hours) was shorted than recommended (96-hours). 
2. The pretest health of the algal culture was not reported. 
3. The reported pH at test initiation (7.77-8.05) was higher than recommended for this species (7.5*0.1). 
4. The source and type of dilution water were not reported. I 

5. The results of a periodic screening analysis of the dilution water were not reported. 
6 .  The reviewer's analysis of biomass (the most sensitive endpoint) indicated that the NOAECJand ECos 

values for this endpoint were both <5.73 mg ailL, the lowest treatment concentration. 

According to a US EPA memo (October 21, 1994) entitled, "Closure on Nontarget Plant Phytotoxicity p4licy 
Issues", three-day OECD studies will be accepted for review as Tier I screening studies only. Furthemor&, a 
NOAEC/ECo5 could not be determined for biomass, the most sensitive endpoint. These deviation 
acceptability of this study. 

COMPLIANCE: Signed and dated No Data Confidentiality, GLP and Quality ASS ance 
statements were provided; the study was declared to be conducterin 
compliance with the present OECD, EC and German principles 
Laboratory Practice. 

A. REPORTED MATERIALS: 
I 

1. Test material Dimethyl Disulfide TC 

Light Yellow Liquid ~ Description: 1 

Lot No./Batch No. : 17-08-04 (Batch Number) , 

Purity: 998.89 glkg (99.9%) 

Stability of compound 
under test conditions: Analytical verification of the test material in the dilution water w 

conducted at 0 and 72 hours. The 72-hour mean measured conce trations C. yielded recoveries of 85-96% of nominal for the 1 9 ,  1:4, 1 :2 and, 1: 1 serial 
dilutions. No test material was detected in the 1 : 16 serial dilutio* treatment 
level at 72-hours. The recoveries of the 72-hour measured value were 62, 
88, 90 and 9 1% of the initial measured values for the 1 :8, 1 :4, 1 : and 1 : 1 
serial dilution treatment levels, respectively. 

{ 
(OECD recommends water solubility, stability in water and light, pKu, Pow, and vaporpressurt/ of test 
compound) 

Storage conditions of 
Page 3 of 22 



Data Evaluation Report on the Acute Toxicity of Dimethyl Disulfide to Algae, 
Pseudokirchneriella subcapitata 
PMRA Submission Number (. . . . . . .. ) EPA MRID Number 470528-17 

test chemicals: Stored at room temperature and protected from moisture and light. 

Water solubility at  20EC I Insoluble I I 

Physicochemical properties of Dimethyl Disulfide TC. 

Parameter 

UV absorption I Not Reported I I 

Vapor pressure 

Values 

20°C: 28 hPa 
(mbar) 
25°C: 38 hPa 
(mbar) 

Comments 

PKa 

2. Test organism: 

Name: Unicellular Green Algae, Pseudokirchneriella subcapitata 
(formerly S. capricornutum) 

EPA requires a nonvascular species: For tier I testing, only one species, S. capricornutum, to be 
tested; for tier II testing, S. costatum, A. flos-aquae, S. capricorntum, and a freshwater diatom is 
tested. 

Not Reported 
I 

Kow 

OECD suggests the following species are considered suitable: S. capvicornutum, S. subspicatus, and 
C. vulgaris. Ifother species are used, the strain should be reported 

Not Reported 

Strain: HINDAK SAG 6 1.8 1 
Source: In-house cultures, originally obtained from Sammlung von Algenkulturen 

(SAG), Pflanzenphsiologisches Institut der Universitat Gottingen, 
Nikolausberger Weg 18, D-37073 Gottingen 

Age of inoculum: 3 Days Old 
Method of cultivation: Nutrient Medium Z according to Luttge et al. (1994) 

I 

B. REPORTED STUDY DESIGN: 

1. Experimental Conditions 

a. Range-finding study: The study author reported the defmitive test concentrations were selected based on 
the results of a range-finding (Non-GLP) study. The 72-hour range-finding test was conducted using a 
saturated solution and dilution factors of 1: 10 and 1: 100. Biomass was inhibited -5, 10 and 100% in the 
1 : 100, 1 : 10 and saturated solution levels, respectively. Rate related inhibitions were 1, 1 and 100 in the 
1 : 100, 1 : 10 and saturated solution levels, respectively. 

b. Definitive Study 
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Table 1: Experimental Parameters 

I Parameter I I Details Remarks ~ 
Criteria 

Culturing media and conditions: Same as test 
(same as test or not) 

Health: (any mortality observed) Not reported 

Test svstern 
I Staticlstatic renewal Static 

Renewal rate for static renewal ~ I N'A 

Incubation facility Environmental chamber 

Duration of the test 72 hours 

After 72 hours of exposure, algae 
from the control and mean measured 
20.6-82.8 mg a i n  treatment levels 
(0.2-1 mL algae suspension from 
each replicate) were reported to be 
transfenred into fiesh untreated 
medium and allowed to grow for an 
additional 6-12 days to determine if 
the effects of the test material were 
reversible. 

EPA recommends two wee4 acclimation 
period. I 

OECD recommends an amdunt of algae 

be discarded. 

EPA expects the test 

for the 14 day test). ~ 

EPA requires: 96-120 hou 
OECD: 72 hours 
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. . . . . . . . . . . . . . . . . . . .  
OECD recommends 250 ml conical 
jlash are suitable when the volume of 

losses of the test material. 

. . . . . . . . . . . . . . . . . . . .  
pH at test initiation: OECD recommends the medium pH 

ajkr equilibration with air is -8 
with less than ,001 mmol/l of 

Carbon source: 
Salinity (for marine algae): 

EPA recommends 2OX-AAP and 

recommended for AAP medium) may 

for test solution preparation if it is 
suspected that the chelator will 
interact with the test material. 
ASTM reference, E1415-91and D 
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-8.05 (at test initiation) 

Total Organic Carbon: 

OECD: pH is measured 
the test and at 72 hours, 

Aeration or agitation Agitation (-70 rpm) 

Initial cells density 0.5-1.0~10~ cells/mL 

OECD recommends that tha initial cell 
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Solvent control: . . . . . . . . . . . . . . . . . . . .  
EPA requires a negative and/or solvent 
control with 3 or more replicatesper 
doses. Navicula sp.tests should be 
conducted with four replicate. 

OECD preferably three replicates at 
each test concentration and ideally 
twice that number of controls. When a 

Negative control and a 100 mg/L the lowest treatment level at 72- 
stock solution serially diluted to hours and the measured value of the 
1:16, 1:8, 1:4, 1:2 and 1:l ratios 1 :8 dilution factor at 72 hours was 

only 62% of the initial measured 
0-Hour Measured Values: value, the reviewer used the initial 

. . . . . . . . . . . . . . . . . . . .  
72-Hour Measured Values: EPA requires at least 5 test 
<0.010 (<LOQ; control), <LOQ, concentrations, with each at least 60% 

7.2, 19.2,39.8 and 78.9 mg ailL of the next higher one. 

OECD recommends at leastjve 
concentrations arranged in a geometric 
series, with the lowest concentration 
tested should have no observed effect on 

preferably, stop growth 

replicates were analytically verified 
using SPMEIGC-MSMS at 0 and 
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Light intensity and quality: 

I 

2. Observations: 

Parameters 

Criteria ! 

Cell density, biomass, growth Parameters measured including the 
growth inhibitionlother toxicity rate and phytotoxic effects. 

EPA recommends 

I 
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cuvettes with a lightpath of at least 4 

11. RESULTS and DISCUSSION: 

A. REPORTED INHIBITORY EFFECTS: 

At test termination, mean cell density was 619269 cells/mL in the negative control and 651653,469185,210179, 
11541 and 6723 cells/ml in the initial measured 5.73, 11.6, 21.9, 44.0 and 86.7 mg ai/L treatment levels, 
respectively, yielding inhibitions of -5,24,66,98 and 99%, respectively, relative to the negative control. 

At test termination, the mean biomass integral was 551491 in the negative control and 495732,381794, 174829, 
49748 and 58493 in the initial measured 5.73, 1 1.6, 21.9, 44.0 and 86.7 mg ai/L treatment levels, respectively, 
yielding inhibitions of 10,31,68,91 and 89%, respectively, relative to the negative control. 

At test termination, mean growth rate was 1.460 days-' in the negative control and 1.469, 1.358, 1.091,O. 100 and - 
0.08 1 days-' in the initial measured 5.73, 11.6,21.9,44.0 and 86.7 mg ai/L treatment levels, respectively, yielding 
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inhibitions of -0.66,7,25,92 and 98%, respectively, relative to the negative control I 

Cells in the 44.0 and 86.7 mg ai/L treatment groups were observed to be enlarged. No major pH shies were 
observed. I 

Table 3: Effect of Dimethyl Disulfide on algal cell density Pseudokirchneriella subcapitata , 
I I I 

Concentrations 

a Negative percent inhibition indicates promoted growth 
N/A- Not Applicable ~ 
N.R.- Not Reported ~ 

I 

Table 4: Effect of Dimethyl Disulfide on algal growth and biomass Pseudokirchneriella subcapitatal 
I 

Initial Measured Initial Mean Biomass Int gral 
Concentrations Density Mean Growth Rate 

(X lo4 
mg ai/L 

e 
P rcent 

cellslmL) 0-72 Hours Percent Inhibitiona 0-72 l3oui-s In&bitiona 

Negative control 1 0.5-1.0 1 1.460 N/A 551491 NIA 
I I I 

a Negative percent inhibition indicates promoted growth I 
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N.R.- Not Reported 

After test termination, samples containing algae from the control, and initial measured 21.9,44.0 and 86.7 mg ai/L 
treatment groups were placed into clean dilution water and were observed for a period of 6-12 days to determine if 
the effects of the test material were reversible. Following 6 days of recovery, growth rates were reported to be 0.79 
and 0.80 days-' In the negative contrcl, 0.80-0.82 days-' in the 2 1.9 mg a i l  treatment grcu~,  1.19 days-' in the 44.0 
mg ai/L treatment group and 0.30-0.38 days-' in the 86.7 mg ai1L treatment group. Relative to the observed growth 
rates for these three treatment levels during the definitive test (1.091,0.100 and -0.081 days", respectively), the 
study author concluded that the effects of the test material are reversible, indicating the possibility of recovery. 

The in-life portion of the definitive toxicity test was conducted from September 5 to September 8,2006. 

B. REPORTED STATISTICS: 

Analyzed endpoints included biomass and growth rate. ECSO values were calculated by sigrnoidal dose-response 
regression. Calculation of the confidence intervals for the LC50 was reported to be done using standard procedures 
according to Clopper and Pearson (1 937). NOAEC values were determined using One Way ANOVA and Dunnett's 
tests. When running the ANOVA, a Normality and Equal Variance test were done first. P-values for both tests were 
0.05. 
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C. VERIFICATION OF STATISTICAL RESULTS: 

Statistical Method(s): Cell density, biomass integral and growth rates were analyzed to determine if $ significant 
difference existed at any treatment level relative to the negative control. Prior to analysis, data sets f?r all three 
endpoints were analyzed for normality using Chi-square and Shapiro-Wilks tests and for homogenei 
variance using Hartley and Bartlett's tests. Cell density and biomass integral did not meet these ass 7 ptions of 
ANOVA' therefore, NOAEC values were determined using the non-parametric Kruskal-Wallis test. /4s the 
growth rate data met the assumptions of ANOVA, the NOAEC value was determined using the parqetric 
Bonferroni's and Williams tests. All NOAEC determinations were made via Toxstat statistical softw e. The P reviewer then attempted to determine ECx values and probit slopes using the probit analysis via Nuqatch 
statistical software. All analyses were made using the initial measured concentrations. 

Cell Density: 
ECo5: 6.6 mg ai/L 95% C.I.: 4.6-9.4 mg ailL 
EC50: 17 mg ai/L 95% C.I.: 14-20 mg ai/L 
NOAEC: 5.73mgaiJL 
Probit Slope: 4.08&0.474 

Biomass: 
ECo5: 4 . 7 3  mg ai/L 95% C.I.: NIA 
ECS0: 15 mg ai/L 95% C.I.: 11-20 mg ai/L 
NOAEC: 6 7 3  mg aYL 
Probit Slope: 2.1 13~0.237 

Growth Rate: 
ECO5: Not Determined 95% C.I.: NIA 
EC50: Not Determined 95% C.I.: NIA 
NOAEC: 11.6mgai/L 
Probit Slope: Not Determined 

D. STUDY DEFICIENCIES: 1 

Deficiencies in this study included the short study duration (72 hours vs. the recommended 96-120 ho s) and the 
inability to define a NOAEC or ECo5 for biomass, the most sensitive endpoint. These deficiencies pacted the 
acceptability of this study and the results should be used for Tier I screening purposes only. 

$ ~ 
E. REVIEWER'S COMMENTS: I 

As the recovery of the 1 :8 dilution treatment level at 72 hours was <70% of the initial measured conceptration and 
no test material was detected at 72 hours in the 1 : 16 dilution treatment level, the reviewer 
using the initial measured concentrations. The study author used the initial measured 
dilution treatment level and the mean measured concentrations for the remaining 
reviewer's results are reported in the Executive Summary and Conclusions sections of this DER. 

The study author's analysis of biomass detected a significant difference at the initial measured 11.6-816.7 mg ai/L 
treatment levels. However, as a dose-responsive pattern of inhibition was observed, the reviewer felt tfiat the 10% 
inhibition in biomass at the 5.73 mg ai/L treatment level was biologically significant. Therefore, $e reviewer 
visually determined the NOAEC value to be less than the lowest treatment concentration. 
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F. CONCLUSIONS: 

The study is considered scientifically sound, but is considered acceptable only as a Tier I screening study. The 
NOAEC and EC50 values, based on biomass, the most sensitive endpoint, were 4 . 7 3  and 15 mg ai/L, respectively. 

Cell Densitv: 
ECoS: 6.6 mg ailL 95% C.I.: 4.6-9.4 mg ai/L .. 

ECSo: 17 mg7ai/l 95% C.I.: 14-20 m g d L  
NOAEC: 5.73 mg ai/L 
Probit Slope: 4.0810.474 

Biomass: 
ECo5: c5.73 mg ai/L 95% C.I.: N/A 
EC;~: 15 rng a i / ~  95% C.I.: 11-20 mg ai/L 
NOAEC: <5.73 mg ai/L 
Probit Slope: 2.1 1-40.237 

Growth Rate: 
EC,,: Not Determined 95% C.I.: N/A 
EC5$ Not Determined 95% C.I.: N/A 
NOAEC: 11.6mgai/L 
Probit Slope: Not Determined 
Endpoint(s) Affected: Cell Density, Biomass and Growth Rate 

111. REFERENCES: 

EPA OPPTS draft No. 850.5400 (1996) 

Clopper and Pearson (1934). Biometrika 26:404-413 cited in Graphpad Prism Statistics Guide 4.0 

Luttge, U., E. Schnepf, A. Lauchli, and T. Nagata (editors, 1994): Botanica Acta, Journal of the German Botanical 
Society, No. 3 Volume 107 page 11 1-186 (June 19964), Thieme-Verlag. 

SANC0/3029/99 rev. 4, Residues: Guidance for generating and reporting methods of analysis in support of pre- 
registration data requirements for Annex I1 (part A, Section 4) and Annex I11 (part A, Section 5) of Directive 9 11474 
(1 1/07/00). 
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APPENDIX I. OUTPUT OF REVIEWER'S STATISTICAL VERIFICATION: 
Cell density (cells/mL), 72-hours; mg ai/L 
File: 2817cd Transform: NO TRANSFORMATION 

Chi-square test for normality: actual and expected frequencies 
I 

-----------------------------------------------------------------------------4 

I 

INTERVAL <-I. 5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5 

EXPECTED 1.407 5.082 
OBSERVED 0 7 

Calculated Chi-Square goodness of fit test statistic = 2.5446 
Table Chi-Square value (alpha = 0.01) = 13.277 

! 
Data PASS normality test. Continue analysis. ~ 

Cell density (cells/mL), 72-hours; mg ai/L 
File: 2817cd Transform: NO TRANSFORMATION 

Shapiro Wilks test for normality 
.............................................................................. 

Critical W (P = 0.05) (n = 21) = 0.908 
Critical W (P = 0.01) (n = 21) = 0.873 
.............................................................................. 

Data PASS normality test at P=0.01 level. Continue analysis. 

Cell density (cells/mL), 72-hours; mg ai/L 
File: 2817cd Transform: NO TRANSFORMATION 

Hartley test for homogeneity of variance 
- - - _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1  

Calculated H statistic (max Var/min Var) = 960.04 
Closest, conservative, Table H statistic = 184.0 (alpha = 0.01) 

Used for Table H ==> R ( #  groups) = 6, df ( #  reps-1) = 3 I 

Actual values ==> R ( #  groups) = 6, df ( #  avg reps-1) = 2.50 
(average df used) 

.............................................................................. 

Data FAIL homogeneity test. Try another transformation. 1 

NOTE: This test requires equal replicate sizes. If they are unequal 
but do not differ greatly, the Hartley test may still be used 
as an approximate test (average df are used). 
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Cell density (cells/mL), 72-hours; mg ai/L 
File: 2817cd Transform: NO TRANSFORMATION 

Bartletts test for homogeneity of variance 
.............................................................................. 

Calculated B statistic = 22.14 
Table Chi-square value = 15.09 (alpha = 0.01) 
Table Chi-square value = 11.07 (alpha = 0.05) 

Average df used in calculation ==> df (avg n - 1) = 2.50 
Used for Chi-square table value ==> df (#groups-1) = 5 
.............................................................................. 

Data FAIL homogeneity test at 0.01 level. Try another transformation. 

NOTE: If groups have unequal replicate sizes the average replicate size is 
used to calculate the B statistic (see above). 

Cell density (cells/mL), 72-hours; mg ai/L 
File: 2817cd Transform: NO TRANSFORMATION 

KRUSKAL-WALLIS ANOVA BY RANKS - TABLE 1 OF 2 
............................................................................ 

TRANSFORMED MEAN CALCULATED IN RANK 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS SUM 
----- .................... ----------- 
1 neg control 619269.000 
2 5.73 651653.000 
3 11.6 469185.000 
4 21.9 210179.000 
5 44.0 11541.000 
6 86 -7 6723.000 

.......................................... 

Calculated H Value = 18.108 Critical H Value Table = 11.070 
Since Calc H > Crit H REJECT Ho:A11 groups are equal. 

Cell density (cells/mL), 72-hours; mg ai/L 
File: 2817cd Transform: NO TRANSFORMATION 

DUNNS MULTIPLE COMPARISON - KRUSKAL-WALLIS - TABLE 2 OF 2 
............................................................................ 

GROUP 
TRANSFORMED ORIGINAL 0 0 0 0 0 0 

GROUP IDENTIFICATION MEAN MEAN 6 5 4 3 1 2  
----- --------------- ----------- --------- - - - - - - 
6 86.7 6723.000 6723.000 \ 
5 44.0 11541.000 11541.000 . \ 
4 21.9 210179.000 210179.000 . . \ 
3 11.6 469185.000 469185.000 . . . \ 
1 neg control 619269.000 619269.000 * . . . \ 
2 5.73 651653.000 651653.000 * . . . . \ 

* = significant difference (p=0.05) . = no significant difference 
Table q value (0.05,6) = 2.936 Unequal reps - multiple SE values 
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Data Evaluation Report on the Acute Toxicity of Dimethyl Disulfide to Algae, 
Pseudokirchneriella subcapitata 
PMRA Submission Number (. . . . . . . . ) EPA MRID Number 470528-17 

Estimates of EC% 
........................................................................ 
Parameter Estimate 95% Bounds Std.Err. Lower Bound 

Lower upper /Estimate 
EC 5 6.6 4.6 9.4 0.075 0.70 
EClO 8.1 5.9 11. 0.065 0.73 
EC2 5 11. 8.9 14. 0.050 0.79 
EC5 0 17. 14. 20. 0.035 0.84 

Slope = 4.08 Std-Err. = 0.474 

!!!Poor fit: p = 0.0082 based on DF= 3.0 15. 
........................................................................ 
2817CD : Cell density (cells/mL), 72-hours; mg ai/L 
........................................................................ 
Observed vs. Predicted Treatment Group Means 
........................................................................ 

Dose #Reps. Obs . Pred . Obs . Pred . %Change 
Mean Mean -Wed. %Control 

Biomass integral, 0-72 hours; mg ai/L 
File: ,2817bi Transform: NO TRANSFORMATION 

Chi-square test for normality: actual and expected frequencies I ............................................................................. 

INTERVAL <-I. 5 -1.5 to 1-0.5 -0.5 to 0.5 20.5 to 1.5 >1.5 1 
I 

EXPECTED 1.407 5.082 
OBSERVED 0 7 

.............................................................................. 
Calculated Chi-square goodness of fit test statistic = 2.5446 
Table Chi-Square value (alpha = 0.01) = 13.277 

Data PASS normality test. Continue analysis. I 

Biomass integral, 0-72 hours; mg ai/L 
File: 2817bi Transform: NO TRANSFORMATION 

Shapiro Wilks test for normality 
.............................................................................. 

Critical W (P = 0.05) (n = 21) = 0.908 
Critical W (P = 0.01) (n = 21) = 0.873 
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Data Evaluation Report on the Acute Toxicity of Dimethyl Disulfide to Algae, 
Pseudokirchneriella subcapitata 
PMRA Submission Number (.. . . . . . . ) EPA MRID Number 470528-17 

Data PASS normality test at P=0.01 level. Continue analysis. 

Biomass integral, 0-72 hours; mg ai/L 
File: 2817bi Transform: NO TRANSFORMATION 

Hartley test for homogeneity of variance 
.............................................................................. 

Calculated H statistic (max Var/min Var) = 12718.22 
Closest, conservative, Table H statistic = 184.0 (alpha = 0.01) 

Used for Table H ==> R (#groups) = 6, df (#reps-l) = 3 
Actual values ==> R (#groups) = 6, df (#avgreps-1) = 2.50 

(average df used) 

Data FAIL homogeneity test. Try another transformation. 

NOTE: This test requires equal replicate sizes. If they are unequal 
but do not differ greatly, the Hartley test may still be used 
as an approximate test (average df are used). 

Biomass integral, 0-72 hours; mg ai/L 
File: 2817bi Transform: NO TRANSFORMATION 

Bartletts test for homogeneity of variance 
.............................................................................. 

Calculated B statistic = 22.05 
Table Chi-square value = 15.09 (alpha = 0.01) 
Table Chi-square value = 11.07 (alpha = 0.05) 

Average df used in calculation ==> df (avg n - 1) = 2.50 
Used for Chi-square table value ==> df (#groups-1) = 5 
.............................................................................. 

Data FAIL homogeneity test at 0.01 level. Try another transformation. 

NOTE: If groups have unequal replicate sizes the average replicate size is 
used to calculate the B statistic (see above). 

Biomass integral, 0-72 hours; mg ai/L 
File: 2817bi Transf o m :  NO TRANSFORMATION 

KRUSKAL-WALLIS ANOVA BY RANKS - TABLE 1 OF 2 
............................................................... 

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS 
----- .................... ----------- ------------------ 
1 neg control 551490.500 551490.500 
2 5.73 495732.000 495732.000 
3 11.6 381794.000 381794.000 
4 21.9 174829.000 174829.000 
5 44.0 49748.000 49748.000 
6 86.7 58493.000 58493.000 

RANK 
SUM 
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Data Evaluation Report on the Acute Toxicity of Dimethyl Disulfide to Algae, 
Pseudokirchneriella subcapitata 
PMRA Submission Number (. . . . . . . . ) EPA MRID Number 470528-17 

Calculated H Value = 18.390 Critical H Value Table = 11.070 
Since Calc H > Crit H REJECT Ho:A11 groups are equal. 

Biomass integral, 0-72 hours; mg ai/L 
File: 2817bi Transform: NO TRANSFORMATION 

DUNNS MULTIPLE COMPARISON - KRUSKAL-WALLIS - TABLE 2 OF 2 
............................................................................ 

GROUP 
TRANSFORMED ORIGINAL 0 0 0 0 0 0 

GROUP IDENTIFICATION MEAN MEAN 5 6 4 3 2 1  
----- --------------- ----------- --------- - - - - - - 
5 44.0 49748.000 49748.000 \ 
6 86.7 58493.000 58493.000 . \ 
4 21.9 174829.000 174829.000 . . \ 
3 11.6 381794.000 381794.000 . . . \ 
2 5.73 495732.000 495732.000 . . . . \ 
1 neg control 551490.500 551490.500 * * . . . \ 

* = significant difference (p=0.05) 
Table q value (0.05,6) = 2.936 

Estimates of EC% 

Parameter Estimate 95% Bounds 
Lower Upper 

EC 5 2.5 1.3 4.8 
EClO 3 -7 2.1 6.5 
EC2 5 7 -2 4.7 11. 
EC50 15. 11. 20. 

. = no significant difference 
Unequal reps - multiple SE values 

Std-Err. Lower Bound 
/Estimate 

0.14 0.52 
0.12 0.57 
0.088 0.65 
0.060 0.75 

Slope = 2.11 Std.Err. = 0.237 

!!!Poor fit: p < 0.001 based on DF= 3.00 15.0 
........................................................................ 
2817BI : Biomass integral, 0-72 hours; mg ai/L 
........................................................................ 
Observed vs. Predicted Treatment Group Means 
........................................................................ 

Dose #Reps. Obs . Pred . Obs . Pred. %Change 
Mean Mean -Pred. %Control 

!!!Warning: EC5 not bracketed by doses evaluated. 

!!!Warning: EClO not bracketed by doses evaluated. 

Growth rate (day-1), 0-72 hours; mg ai/L 
File: 2817gr Transform: NO TRANSFORMATION 
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Data Evaluation Report on the Acute Toxicity of Dimethyl Disulfide to Algae, 
Pseudokirchneriela subcapitata 
PMRA Submission Number (. . . . . .. . ) EPA MRTD Number 470528-17 

Chi-square test for normality: actual and expected frequencies 
.............................................................................. 

INTERVAL <-I. 5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5 

EXPECTED 1.407 5.082 
OBSERVED 1 6 

.............................................................................. 
Calculated Chi-square goodness of fit test statistic = 5.8496 
Table Chi-Square value (alpha = 0.01) = 13.277 

Data PASS normality test. Continue analysis. 

Growth rate (day-l), 0-72 hours; mg ai/L 
File: 2817gr Transform: NO TRANSFORMATION 

Shapiro Wilks test for normality 
.............................................................................. 

Critical W (P = 0.05) (n = 21) = 0.908 
Critical W (P = 0.01) (n = 21) = 0.873 

Data PASS normality test at P=0.01 level. Continue analysis. 

Growth rate (day-l), 0-72 hours; mg ai/L 
File: 2817gr Transform: NO TRANSFORMATION 

Hartley test for homogeneity of variance 
.............................................................................. 

Calculated H statistic (max Var/min Var) = 10.65 
Closest, conservative, Table H statistic = 184.0 (alpha = 0.01) 

used for Table H ==> R ( #  groups) = 6, df ( #  reps-1) = 3 
Actual values ==> R (#groups) = 6, df (#avgreps-1) = 2.50 

(average df used) 

Data PASS homogeneity test. Continue analysis. 

NOTE: This test requires equal replicate sizes. If they are unequal 
but do not differ greatly, the Hartley test may still be used 
as an approximate test (average df are used). 

Growth rate (day-l), 0-72 hours; mg ai/L 
File: 2817gr Transform: NO TRANSFORMATION 
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Data Evaluation Report on the Acute Toxicity of Dimethyl Disulfide to Algae, 
Pseudokirchneriella subcapitata 
PMRA Submission Number (. . . .. . . . ) EPA MRID Number 470528-17 

Bartletts test for homogeneity of variance 
.............................................................................. 

Calculated B statistic = 6.24 
Table Chi-square value = 15.09 (alpha = 0.01) 
Table Chi-squarevalue = 11.07 (alpha = 0.05) 

Average df used in calculation ==> df (avg n - 1) = 2.50 
Used for Chi-square table value ==> df (#groups-1) = 5 
.............................................................................. 

Data PASS homogeneity test at 0.01 level. Continue analysis. 

NOTE: If groups have unequal replicate sizes the average replicate size is 
used to calculate the B statistic (see above). 

Growth rate (day-1), 0-72 hours; mg ai/L 
File: 2817gr Transform: NO TRANSFORMATION 

ANOVA TABLE 
.............................................................................. 

SOURCE DF SS MS F 
.............................................................................. 
Between 5 8.268 1.654 150.364 

Within (Error) 15 0.162 0.011 I 

.............................................................................. 
Total 2 0 8.431 
.............................................................................. 

Critical F value = 2.90 (0.05,5,15) 
Since F > Critical F REJECT Ho:A11 groups equal 

Growth rate (day-1), 0-72 hours; rng ai/L 
File: 2817gr Transform: NO TRANSFORMATION 

BONFERRONI T-TEST - 
........................... 

GROUP IDENTIFICATION 

1 neg control 
2 5.73 
3 11.6 
4 .  21.9 
5 44.0 
6 86.7 

Bonferroni T table value = 

TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
MEAN ORIGINAL UNITS T STAT SIG 

2.60 (1 Tailed Value, P=0.05, df=15,5) 

Growth rate (day-l), 0-72 hours; mg ai/L 
File: 2817gr Transform: NO TRANSFORMATION 

BONFERRONI T-TEST - TABLE 2 OF 2 Ho:Control<Treatment 
............................................................................ 
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Data Evaluation Report on the Acute Toxicity of Dimethyl Disulfide to Algae, 
Pseudokirchneriella subcapitata 
PMRA Submission Number {. . . ... . . ) EPA MRID Number 470528-17 

GROUP IDENTIFICATION 
----- .................... 
1 neg control 
2 5.73 
3 11.6 
4 21.9 
5 44.0 
6 86.7 

........................... 

NLTM OF Minimum Sig Diff 
REPS (IN ORIG. UNITS) 
------- ---------------- 

6 
3 0.193 
3 0.193 
3 0.193 
3 0.193 
3 0.193 

% of DIFFERENCE 
CONTROL FROM CONTROL 

Growth rate (day-1), 0-72 hours; mg ai/L 
File: 2817gr Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 
............................................................................ 
GROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN 
------ .................... --- ----------- ----------- ----------- 

1 neg control 6 1.460 1.460 1.463 
2 5.73 3 1.469 1.469 1.463 
3 11.6 3 1.358 1.358 1.358 
4 21.9 3 1.091 1.091 1.091 
5 44.0 3 0.100 0.100 0.100 
6 86.7 3 -0.081 -0.081 -0.081 

............................................................................ 

Growth rate (day-l), 0-72 hours; mg ai/L 
File: 2817gr Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 
............................................................................ 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

.................... ----------- ----------- ----- ----------- ------------- 
neg control 1.463 

5.73 1.463 0.045 1.75 k= 1, v=15 
11.6 1.358 1.375 1.84 k= 2, v=15 
21.9 1.091 5.010 x 1.87 k= 3, v=15 
44.0 0.100 18.488 1.88 k= 4, v=15 * 
86.7 -0.081 20.949 * 1.89 k= 5, v=15 

............................................................................ 
s = 0.104 
Note: df used for table values are approximate when v > 20. 
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