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case basis, whether it is scientifically sound and provides sufficient information to satisfy applicable 
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I 

requirements. Studies that fail to meet any of the conditions may be accepted, if appropriate; 
meet all of the conditions may be rejected, if appropriate. In sum, the reviewer is to take into 
factors related to the test methodology and results in determining the acceptability of the study. 

EXECUTIVE SUMMARY: 

In a 96-hour acute toxicity study, cultures of the freshwater blue-green algae Anabaenajlos-aquae werk exposed to 
Dimethyl Disulfide at nominal concentrations of 0 (negative control), 0.15,0.38,0.96,2.4,6.0, and 15 mg a.i./L 
under static conditions. Mean-measured concentrations were c0.100 (<LOQ; control), 0.17,0.34,0.80,? .9,5.5, and 14 
mg a.i./L. 

The % growth inhibition in cell density, in the treated algal culture as compared to the negative control, r nged from 36 
to 98%. The % growth inhibition in biomass, in the treated algal culture as compared to the negative c ntrol, ranged 

ranged from 9.5 to 72%. 

t 
from 13 to 94%. The % growth inhibition in growth rate, in the treated algal culture as compared to the n gative control, 1 I 

The most sensitive endpoint was cell density, with NOAEC and ECS0 values of <0.17 and 0.32 mg a.i.4. 

There was no adherence to cells to any of the test chambers and aggregations were not observed in any I f  the 
treatment groups. Enlarged cells were observed at the three highest test concentrations. 

This toxicity study is classified as scientifically sound and satisfies the guideline requirement for a Tier 11 nonvascular 
plant toxicity study with the freshwater blue-green algae, Anabaenaflos-aquae. 

I 

Results Synopsis 

Test Organism: Anabaenaflos-aquae 
Test Type (Flow-through, Static, Static Renewal): Static 

Cell density 
EC0.5: 0.01 1 mg a.i./L 95% C.I.: 0.0011 to 0.10 mg a.i./L 
ECS0: 0.32 rng a.i.lL 95% C.I.: 0.11 to 0.90 mg a.i.lL 
NOAEC: <0.17 mg a.i.L 
Probit Slope: 1.12 rt 0.2 1 1 

Biomass (Area under the growth curve) 
ECOS: 0.02 1 mg a.i./L 95% (2.1.: 0.0032 to 0.14 mg a.i./L 
EC50: 0.56 mg a.i./L 95% C.I.: 0.23 to 1.4 mg a.i./L 
NOAEC: 0.17 mg a.i./L 
Probit Slope: 1.16 rt 0.196 

Growth rate 
ECo.5: 0.48 mg a.i./L 95% C.I.: 0.15 to 1.6 mg a.i./L 
EC50: 6.7 mg a.i./Z 95% C.I.: 4.7 to 9.4 mg a.i./L 
NOAEC: 0.17 mg a.i./L 
Probit Slope: 1.44 _+ 0.256 

Endpoint(s) Effected: Cell density, biomass, and growth rate 
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I. MATERIALS AND METHODS 

GUIDELINE FOLLOWED: This study was conducted following US EPA Series 850 - 
Effects Test Guidelines (draft), OPPTS No. 850.5400, 
for the Testing of Chemicals 20 1 : Freshwater Alga 
Growth Inhibition Test, Official Journal of the 
L383, Method C.3 Algal Inhibition 
Standard Guide for Conducting Static 
Microalgae. The following deviations 

1. The physicochemical properties of the test material were not reported. 
2. Pretest health of the test species was not reported. 
3. OPPTS guidelines require that the pH for this species stay within a range of 7.5 10.1. ~ b J e  pH in this 

study was above the recommended range from study initiation (range 7.6-7.8) to termina+n (range 
8.9-10.0). 1 

4. OPPTS guidelines recommend that the test begin with 10,000 cellslmL per vessel, but vedsels in this 
study contained 5,000 cells1mL at test initiation. 

I 

These deviations do not affect the acceptability of this study. 

COMPLIANCE: Signed and dated No Data Confidentiality, GLP, and Quality ~ssurance 
statements were provided. A Certificate of Analysis was also rjrovided. 
This study was conducted in compliance with U.S. EPA GLP spdards (40 
CFR Parts 160 and 792; 1989), OECD Principles of GLP (EVIMCICHEM 
(98) 17) and JMAFF GLP (1999), with the following exceptioa: Periodic 
water screening analysis for potential contaminants was perfo 
certified laboratory and standard US EPA analytical methods. 

A. MATERIALS: 

'1. Test material Dimethyl Disulfide 

Description: Liquid. 

Lot No./Batch No. : 05.03.06 (Batch no.) 

Purity: 99.6% 

Stability of compound 
under test conditions: The averaged 0 and 96-hour measured concentrations yielded rbcoveries of 

79 to 1 13% of the nominal test concentrations, indicating that %ethyl 
disulfide was relatively stable to very stable under the test condtions. 

(OECD recommends water solubility, stability in water and light, pKa, Pow, and vaporp 
compound) 

Storage conditions of 
test chemicals: Test chemicals were stored at ambient temperature. 

Physicochemical properties of Dimethyl Disulfide. 
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2. Test organism: 

Parameter 

Water solubility at 20EC 

Vapor pressure 

W absorption 

P K ~  

Kow 

Name: Freshwater blue-green algae, Anabaenaflos-aquae I 

1 

EPA requires a nonvascular species: For tier I testing, only one species, S. capricornutu 
tested; for tier 11 testing, S. costatum, A. flos-aquae, S. capricorntum, and afieshwater dz tom zs 
tested. 

P to be 
I 

Values 

Not reported. 

Not reported. 

Not reported. 

Not reported. 

Not reported. 

I 

OECD suggests the following species are considered suitable: S. capricornutum, S. subs icatus, and 
C. vulgaris. I f  other species are used, the strain should be reported 4 

Comments 

I 

Strain: Not reported. 
Source: In-house cultures originally obtained fi-om the ~ n i v e r i i t ~  of Tobonto, 

Canada I 

Age of inoculum: At least 2 weeks. 
Method of cultivation: Grown under test conditions (fkeshwater algal medium). 

B. STUDY DESIGN: 

1. Experimental Conditions 

a. Range-finding study: A range-fmding study was not conducted. 

b. Definitive Study 
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Appeared to be same as test; 

Renewal rate for static renewal 

Test vessels were placed on a 
mechanical shaker in a temperature- 
controlled environmental chamber. 

EPA requires: 96-120 h 
OECD: 72 hours 
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I 

pH at test initiation: 

Salinity (for marine algae): 
EPA recommends 2 

was used, detailed composition 
provided (YesMo) 

Purified well water. 
Adjusted to 7.5 + 0.1 

salinity (for marine algae): 
water pretreatment (if any): Filter-sterilized. 
Total Organic Carbon: 
particulate matter: 

directly or used stock solution) Test material was added directly to 
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Number of rmlicates 

Solvent control: 

vehicle is used to solub 

0 (Negative control), 0.15,0.38, 
0.96,2.4,6.0, and 15 mg a.i./L 

0.80, 1.9,5.5, and 14 mg a.i./L 

series, with the lo 
tested should have 
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Parameter 

along with calibration standards and 
quality control samples, were 
analyzed using HPLC with W (200 

1940 - 2340 ~ U X  

Cool-white fluorescent lighting 

Others: Continuous; EPA light: 
Anabaena: 2.0 Klwc (*IS$), Others: 4 - 
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2. Observations: 

each test concentration and the 

determined using calculations of 

11. RESULTS and DISCUSSION: 

A. INHIBITORY EFFECTS: 

After 96 hours of exposure, cell density averaged 148.7 x lo4 cells/mL in the negative control, yielding 
inhibitions of 36,64,62,78,92, and 98% when compared to the negative control at the mean-meashred 0.17, 
0.34,0.80, 1.9, 5.5, and 14 mg a.i.lL treatment levels, respectively. 

I 

Page 9 of 25 



Data Evaluation Report on the Acute Toxicity of Dimethyl Disulfide to Algae (Anabaena 
flos-aquae) 
PMRA Submission Number { . . . . . . .. ) EPA MRID Numbbr 47471205 

Biomass (area under the growth curve) averaged 324.1 x 10' cells . days/mL in the negative contrdl, yielding 
inhibitions of 13, 55,55,70, 88, and 94% when compared to the negative control. 

Growth rate averaged 0.0592 hours-' in the negative control, yielding inhibitions of 9.5, 19, 18,281 45, and 72% 
when compared to the negative control. I 

The study author used the mean-measured concentrations for calculations of endpoint values. All 
reported NOAEC of 0.17 mg a.i./L. Based on cell density, the 96-hour ECS0 value was reported to 
Based on biomass, the 96-hour ECS0 values were reported to be 0.55 mg a.i./L. Based on growth 
EC50 value was reported to be 6.7 mg a.i./L. 

The study author also calculated 72-hour ECS0 values for all endpoints. Cell density, biomass, and owth rate had 
EC50 values of 0.32, 1.2, and 5.1 mg a.i./L, respectively. 4 

I 

There was no adherence to cells to any of the test chambers. Aggregations were not observed in dy of the 
treatment groups. Enlarged cells were observed at the three highest test concentrations. 
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Concentrations 

I 

Mean-Measured 
Mean Growth Rate (houri1) 

I 

~ 
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I 

I 

B. REPORTED STATISTICS: , 
I 

The ECS0 values and their confidence limits were determined by non-linear regression or linear inte olation using f the SAS System for Windows, Version 8.02 and TOXSTATB Version3.5. The data were tested for ormality using 
Shapiro-Wilks' Test, and for homogeneity of variance using Levene's Test. The treatment gro$ps were then 
compared to the negative control using ANOVA and Dunnett's test. The NOAEC was determined based on the 
results of the statistical analyses and an evaluation of the concentration-response pattern. ( ~ l l  statistical 
determinations were made at the 95% confidence level. I 

I 

I 
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I 

C. VERIFICATION OF STATISTICAL RESULTS: 

Statistical Method: The reviewer tested the normality of the data using the Chi-square and 
and homogeneity of variance using the Hartley and Bartlett's test. If the data met the 
the NOAEC values were determined using the parametric Williams' and Dunnett's 
meet the assumptions of ANOVA, the NOAEC values were determined using the 
Kruskal-Wallis test and visual interpretation of the data. The ECx values and 
using the probit analysis. All analyses,were conducted using the 
statistical software. 

Cell density values were divided by 10,000 and biomass values were divided by 100,000 for ease dfdata input, 
and growth rate values were multiplied by 10,000 to eliminate means with a zero value. I 

I 

Cell density 
ECo5: 0.011 mg a.i./L 95% C.I.: 0.0011 to 0.10 mg a.i./L 
EC50: 0.32 mg a.i./L 95% C.I.: 0.11 to 0.90 mg a.i./L 
NOAEC: <0.17 mg a.i./L 
Probit Slope: 1.12 + 0.2 1 1 

Biomass (Area under the growth curve) 
ECo5: 0.021 mg a.i./L 95% C.I.: 0.0032 to 0.14 mg a.i./L 
EC5$ 0.56 mg a.i./L 95% C.I.: 0.23 to 1.4 mg a.i./L 
NOAEC: 0.17 mg a.i./L 
Probit Slope: 1.16 + 0.196 

Growth rate 
ECo5: 0.48 mg a.i./L 95% C.I.: 0.15 to 1.6 mg a.i.L 
EC50: 6.7 mg a.i./L 95% C.I.: 4.7 to 9.4 mg a.i./L 
NOAEC: 0.17 mg a.i./L 
Probit Slope: 1.44 + 0.256 

D. STUDY DEFICIENCIES: 

There were no study deficiencies that would change the results of the study. 

E. REVIEWER=S COMMENTS: 

The reviewer's and the study author's results were generally in agreement, but the reviewer's analysis detected 
significant reductions in cell density at all treatment levels. The reviewer's analysis also provided probit slope 
values, so the reviewer's results are presented in the Conclusions and Executive Summary sections bf this DER. 

The periodic water screening analysis for contaminants was not conducted according to any standards of GLP. 

The in-life portion of the test was conducted from April 4 to 8,2008. 

F. CONCLUSIONS: 
I 

This study is acceptable. The most sensitive endpoint was cell density, with NOAEC and ECS0 valuesiof <0.17 and 
0.32 mg a.i./L. 
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Test Organism: Anabaenaflos-aquae 
Test Type (Flow-through, Static, Static Renewal): Static 

Cell density 
ECoS: 0.01 1 mg a.i./L 
ECS0: 0.32 mg a.i./L 
NOAEC: x0.17 mg a.i./L 
Probit Slope: 1.12 + 0.2 11 

95% C.I.: 0.00 11 to 0.10 mg a.i./L 
95% C.I.: 0.1 1 to 0.90 mg a.i./L 

Biomass (Area under the growth curve) 
ECoS: 0.021 mg a.i./L 95% C.I.: 0.0032 to 0.14 mg a.i./L 
ECS0: 0.56 mg a.i./L 95% C.I.: 0.23 to 1.4 mg a.i./L 
NOAEC: 0.17 mg a.i./L 
Probit Slope: 1.16 +_ 0.196 

Growth rate 
ECOS: 0.48 mg a.i./L 95% C.I.: 0.15 to 1.6 mg a.i./L 
ECso: 6.7 mg a.i./L 95% C.I.: 4.7 to 9.4 mg a.i./L 
NOAEC: 0.17 mg a.i./L 
Probit Slope: 1.44 + 0.256 

Endpoint(s) Effected: Cell density, biomass, and growth rate 

In. REFERENCES: 
1. OECD. 2006. OECD Guidelines for Testing of Chemicals, Guideline 201: ~reshwatbr Alga and 

Cyanobacteria, Growth Inhibition Test. Adopted 23 March 2006. I 

2. Official Journal of the European Communities. 1992. No. L383. Method (2.3. Algal hhibitio Test. 
3. U.S. EPA. 1996. Series 850 - Ecological Effects Test Guidelines (draft), OPPTS Number 85 .5400. 1 
4. ASTM Standard Guide 12 18-90E. 1990. Standard Guide for conducting static 96-hour toxiby tests with 

microalgae. American Society for Testing and Materials. Philadelphia, Pennsylvania. I 

5. The SAS System for Windows. 1999. Version 8.02. SAS Institute Inc. Cary, North Carolina. i 
6. West, Inc. and D.D. Gulley. TOXSTAT Version 3.5. Copyright 1996. Western Ecosystems Tecbology, Inc., 

Cheyenne, wYoming. , 
7. Bruce, Robert D. and Donald J. Versteeg. 1992. A Statistical Procedure for Modeling Contin ous Toxicity 

Data. Environmental Toxicology and Chemistry. 11: 1485-1494. 
8. Norberg-King, T.J. 1993. A Linear Interpolation Method for Sublethal Toxicity: The Inhibition oncentration 

Center. Duluth, Minnesota. Technical report 03-93. 

I (ICp) Approach. Version 2.0 U.S. Environmental Protection Agency. National Effluent Toxicity Assessment 

1 .  
I 
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Dimethyl Disulfide & A. flos-aquae 96-hour Cell Density (mg/L) 
File: 1205c Transform: NO TRANSFORMATION 

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

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

I 

EXPECTED 1.407 
OBSERVED 0 

, 
----------------------------------------------------------------------------L- 

I 
Calculated Chi-Square goodness of fit test statistic = 5.7230 
Table Chi-Square value (alpha = 0.01) = 13.277 I 

/ 

Data PASS normality test. Continue analysis. 

Dimethyl Disulfide & A. flos-aquae 96-hour Cell Density (mg/L) 
File: 1205c Transform: NO TRANSFORMATION 

Shapiro Wilks test for normality I ............................................................................ 4 - 

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. 

Dimethyl Disulfide & 96-hour Cell Density (mg/L) 
I 

File: 1205c Transform: NO TRANSFORMATION 

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

Calculated H statistic (max Var/min Var) = 1584.06 
Closest, conservative, Table H statistic = 1705.0 (alpha = 0.01) 

Used for Table H ==> R (#groups) = 7, df (#reps-1) = 2 I 

Actual values ==> R ( #  groups) = 7, df ( #  avg reps-1) = 2 .OO 

.............................................................................. 
I 

Data PASS homogeneity test. Continue analysis. I 

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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Dimethyl Disulfide & A. flos-aquae 96-hour Cell Density (mg/L) 
File: 1205c Transform: NO TRANSFORMATION 

Bartletts test for homogeneity of variance 
I 

............................................................................ t - 
I 

Calculated B statistic = 15.26 
Table Chi-square value = 16.81 (alpha = 0.01) 
Table Chi-square value = 12.59 (alpha = 0.05) 

Average df used in calculation ==> df (avg n - 1) = 2.00 
Used for Chi-square table value ==> df (#groups-1) = 6 
----------------------------------------------------------------------------A- , 
Data PASS homogeneity test at 0.01 level. continue analysis. 

I 

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

Dimethyl Disulfide & A. flos-aquae 96-hour Cell Density (mg/L) 
File: 1205c Transform: NO TRANSFORMATION 

ANOVA TABLE 
----------------------------------------------------------------------------+- 

SOURCE DF S S MS . F I 

_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - l  T- 

Between 6 46212.450 7702.075 10.308 ~ 
Within (Error) 14 10460 -240 747.160 
............................................................................ i - 
Total 2 0 56672.690 I 
............................................................................ 7 - 

I 

Critical F value = 2.85 (0.05,6,14) ~ 
Since F > Critical F REJECT Ho:A11 groups equal I 

Dimethyl Disulfide & A. flos-aquae 96-hour Cell Density (mg/L) I 

File: 1205c 
I 

Transform: NO TRANSFORMATION 
I 

DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment 
............................................................................ 

TRANSFOmD MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- .................... ----------- ------------------ ------ --- 
1 Neg control 148.667 148.667 
2 0.172 95.333 95.333 2.390 
3 0.343 53.000 53.000 4.286 * 
4 0.798 57.000 57.000 4.107 * 
5 1.92 33.000 33.000 5.183 * 
6 5.47 12.400 12.400 6.106 * 
7 13.55 2.667 2.667 6.542 * 

............................................................................ 
Dunnett table value = 2.53 (1 Tailed Value, P=0.05, df=14,6) 

Dimethyl Disulfide & A flos-aquae 96-hour Cell Density (mg/L) 
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I 

File: 1205c Transform: NO TRANSFORMATION 

DUNNETTS TEST - TABLE 2 OF 2 Ho:ControlcTreatment 
............................................................................ 

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN oRIG. mITs) CONTROL FROM CoNTRoL~ 

1 Neg control 3 
2 0.1'72 3 56.465 38.0 53.333 
3 0.343 3 56.465 38.0 95.667 
4 0.798 3 56.465 38.0 91.667 
5 1.92 3 56.465 38.0 115.667 
6 5.47 3 56.465 38.0 136.267 
7 13 -55 3 56.465 38.0 146.000 

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

Dimethyl Disulfide & A flos-aquae 96-hour Cell Density (mg/L) 
File: 1205c Transform: NO TRANSFORMATION 

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

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

1 Neg control 3 148.667 148.667 148.667 
2 0.172 3 95.333 95.333 95.333 
3 0.343 3 53.000 53.000 55.000 
4 0.798 3 57.000 57.000 55.000 
5 1.92 3 33.000 33.000 33.000 
6 5.47 3 12.400 12.400 12.400 
7 13.55 3 2.667 2.667 2.667 

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

Dimethyl Disulfide & A. flos-aquae 96-hour Cell Density (mg/L) 
File: 1205c Transform: NO TRANSFORMATION 

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

ISOTONIZED CALC. SIG TABLE DEGREES OF ~ 
IDENTIFICATION MEAN WILLIAMS P= .05 WILLIAMS FREEDOM 1 

.................... ----------- ----------- ----- ----------- ------------ -I 
Neg control 148.667 I 

0.172 95.333 2.390 * 1.76 k= 1, v=14 
0.343 55.000 4.197 * 1.85 k= 2, v=14 ~ 
0.798 55.000 4.197 A 1.88 k= 3, v=14 
1.92 33.000 5.183 * 1.89 k= 4. v=14 1 
5.47 12.400 6.106 * 1.90 k= 5, v=14 1 
13.55 2.667 6.542 * 1.91 k= 6, v=14 

............................................................................ 
s = 27.334 
Note: df used for table values are approximate when v z 20. 

'Estimates of EC% 
........................................................................ 
Parameter Estimate 9 5% Bounds Std.Err. Lower Bound 

Lower Upper /Estimate 
EC5 0.011 0.0011 0.. 10 0.46 0.11 
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EClO 
EC2 5 
EC50 

Slope = 1.12 Std-Err. = 0.211 
I 

I 

Goodness of fit: p = 0.67 based on DF= 4.0 14. 
........................................................................ 
1205C : Dimethyl Disulfide & A. flos-aquae 96-hour Cell Density (mg/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. 

!!!Warning: EC25 not bracketed by doses evaluated. 

Dimethyl disulfide & A. flos-aquae 96-hr Biomass mg/L 
File: 1205b Transform: NO TRANSFORMATION 

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

----------------------------------------------------------------------------l- 

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

EXPECTED 1.407 5.082 
OBSERVED 0 8 

----------------------------------------------------------------------------l- 

Calculated Chi-Square goodness of fit test statistic = 5.7230 
Table Chi-Square value (alpha = 0.01) = 13.277 

I 
I 

Data PASS normality test. Continue analysis. I 

Dimethyl disulfide & A. flos-aquae 96-hr Biomass mg/L 
File: 1205b Transform: NO TRANSFORMATION 

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

W = 0.918 

Critical W (P = 0.05) (n = 21) = 0.908 
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Data Evaluation Report on the Acute Toxicity of Dimethyl Disulfide to Algae (Anabaena 
Jlos-aquae) 
PMRA Submission Number (. .. . . . . . ) EPA MRID Number 47471205 

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

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

Dimethyl disulfide & A. flos-aquae 96-hr Biomass mg/L 
.File: 1205b Transform: NO TRANSFORMATION 

Hartley test for homogeneity of variance . 

I 

Calculated H statistic (max Var/min Var) = 127.89 I 

Closest, conservative, Table H statistic = 1705.0 (alpha = 0.01) I 

Used for Table H ==> R (#groups) = 7, df (#reps-1) = 2 I 

Actual values ==> R (#groups) = 7, df (#avgreps-1) = 2.00 

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). 

Dimethyl disulfide & A. flos-aquae 96-hr Biomass mg/L 
File: 1205b Transform: NO TRANSFORMATION 

Bartletts test for homogeneity of variance 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -& -  

Calculated B statistic = 13.83 
Table Chi-squarevalue = 16.81 (alpha = 0.01) 
Table Chi-square value = 12.59 (alpha = 0.05) 

Average df used in calculation ==> df (avg n - 1) = 2.00 
Used for Chi-square table value ==> df (#groups-1) = 6 I 
-----------------------------------,-----------------------------------------L- 

I 

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). 

I 

Dimethyl disulfide & A. flos-aquae 96-hr Biomass mg/L I 

File: 1205b Transform: NO TRANSFORMATION 

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

7 - 

SOURCE DF SS MS F 
.............................................................................. 
Between 6 240504.081 40084.013 11.266 ~ 

I 

14 Within (Error) 49809.552 3557.825 I 

----------------------------------------------------------------------------l- 
Total 2 0 290313.633 ' 
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Data Evaluation Report on the Acute Toxicity of Dimethyl Disulfide to Algae (Anabaena 
flos-aquae) 
PMRA Submission Number (. . . . . . . . ) EPA MRlD Number 4747 1205 

----------------------------------------------------------------------------*- 

Critical F value = 2.85 (0.05,6,14) 
Since F > Critical F REJECT Ho:A11 groups equal 

Dimethyl disulfide & A. flos-aquae 96-hr Biomass mg/L 
File: 1205b Transform: NO TRANSFORMATION 

DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN I 

GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG~ 
----- .................... 
1 Neg control 
2 0.172 
3 0.343 
4 0.798 
5 1.92 
6 5.47 
7 13.55 

............................................................................ 
Dunnett table value = 2.53 ' (1 Tailed Value, P=0.05, df=14,6) I 

I 

Dimethyl disulfide & A. flos-aquae 96-hr Biomass mg/L 
File: 1205b Transform: NO TRANSFORMATION 

DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment 1 

NUM OF Minimum Sig Diff % of DIFFERENCE I 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 1 
----- .................... ------- ---------------- ------- ------------ 
1 Neg control 3 
2 0.172 3 123.216 38.0 42.960 
3 0.343 3 123.216 38.0 178.160 
4 0.798 3 123 -216 38.0 177.600 
5 1.92 3 123.216 38.0 226.680 
6 5.47 3 123.216 38.0 285.480 
7 13.55 3 123.216 38.0 306 -240 

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

Dimethyl disulfide & A. flos-aquae 96-hr Biomass mg/L 
File: 1205b Transform: NO TRANSFORMATION 

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

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

1 Neg control 3' 324.120 324.120 324.120 
2 0.172 3 281.160 281.160 281.160 
3 0.343 3 145.960 145.960 146 -240 
4 0.798 3 146.520 146.520 146.240 
5 1.92 3 97.440 97.440 97.440 
6 5.47 3 38.640 38.640 38.640 
7 13.55 3 17.880 17.880 17.880 
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Data Evaluation Report on the Acute Toxicity of Dimethyl Disulfide to Algae (Anabaena 
flos-aquae) 
PMRA Submission Number (. . . . . . . . ) EPA MRID ~urnbbr 4747 1205 

I 

Dimethyl disulfide & A. flos-aquae 96-hr Biomass mg/L 
File: 1205b Transform: NO TRANSFORMATION 

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

ISOTONIZED CALC . SIG TABLE DEGREES OF 1 
IDENTIFICATION MEAN WILLIAMS P= .05 WILLIAMS FREEDOM 

.................... ----------- ----------- ----- -,--------- ------------I 

Neg control 324.120 
0.172 281.160 0.882 1.76 k= 1, v=141 
0.343 146.240 3.652 * 1.85 k= 2, v=14~ 
0.798 146.240 3.652 * 1.88 k= 3, v=14l 
1.92 97.440 4.654 .x 1.89 k= 4, v=141 
5.47 38.640 5.862 * 1.90 k= 5, v=141 
13.55 17.880 6.288 * 1.91 k= 6, v=141 

............................................................................ 
s = 59.648 
Note: df used for table values are approximate when v > 20. 

I 

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

Lower Upper /Estimate 
EC 5 0.021 0.0032 0.14 0.39 0.15 
EClO 0.044 0.0084 0 -23 0.34 0.19 
EC2 5 0.15 0.041 0.53 0.26 0.28 
EC50 0.56 0.23 1.4 0.18 0.41 

Slope = 1.16 Std.Err. = 0.196 

Goodness of fit: p = 0.43 based on DF= 4.0 14. 
........................................................................ 
1205B : Dimethyl disulfide & A. flos-aquae 96-hr Biomass mg/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. 

! ! !Warning: EC25 not bracketed by doses evaluated. 

Dimethyl Disulfide & A. flos-aquae 96-hr Growth Rate 
File: 1205g Transform: NO TRANSFORMATION 

Page 2 1 of 25 


