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1 
DISCLAIMER: This document provides guidance for EPA and PMRA reviewers on how to complete data I evaluation record after reviewing a scientific study concerning the acute toxicity of a pesticide to aquati nonvascular 
plants. It is not intended to prescribe conditions to any'external party for conducting this study nor to edtablish 
absolute criteria regarding the assessment of whether the study is scientifically sound and whether the s dy satisfies 
any applicable data requirements. Reviewers are expected to review and to determine for each study, o a case-by- 
case basis, whether it is scientifically sound and provides sufficient information to satisfy applicable da 
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requirements. Studies that fail to meet any of the conditions may be accepted, if appropriate; similarly, studies that 
meet all of the conditions may be rejected, if appropriate. In sum, the reviewer is to take into account the totality of 
factors related to the test methodology and results in determining the acceptability of the study. I 

EXECUTIVE SUMMARY: 

In a 96-hour acute toxicity study, cultures of the freshwater diatom Navicula pelliculosa were 
Disulfide at nominal concentrations of 0 (negative control), 2.3,3.9,6.5,11,18, and 30 mg a.i./L 
Initial-measured concentrations were ~ 1 . 0 0  (<LOQ; control), 2.76,5.10,7.05, 11.9, 18.8, and 

1 
The % growth inhibition in cell density, in the treated algal culture as compared to the negative 
to -88% in the first five treatment levels, and was 94% at the highest treatment level. 
biomass, in the treated algal culture as compared to the negative control, ranged from 

which was 63%. 

treatment groups, and was 8.2 to 96% in the highest two treatment groups. The % growth inhibition in 
treated algal culture as compared to the negative control, ranged from -10 to -14% in all but the 

The most sensitive endpoint was biomass, with NOAEC and EC50 values of 18.8 and 22 mg a.i./L, respectively. 
I 

There was adherence of cells to the test chambers in the negative control and first five treatment groups1 
Aggregatiodflocculation of algae was observed in the negative control and the 2.0 and 3.9 mg a.i./L mdan-measured 
treatment groups. There were no noticeable changes in cell morphology as compared to the control. 

This toxicity study is classified as scientifically sound and satisfies the guideline requirement for a Tier 41 nonvascular 
plant toxicity study with the freshwater diatom, Navicula pelliculosa. 

~ e s u l t s  Synopsis 

Test Organism: Navicula pelliculosa 
Test Type (Flow-through, Static, Static Renewal): Static 

CelI density 
ECo5: 19 mg a.i./L 
ECS0: 24 mg a.i./L 
NOAEC: 18.8 mg a.i./L 
Probit Slope: 14.4 f 4.29 

95% C.I.: 13 to 26 mg a.i./L 
95% C.I.: 20 to 29 mg a.i./L 

Biomass (Area under the growth curve) 
ECoS: 15 mg a.i./L 95% C.I.: 14 to 18 mg a.i./L 
ECS0: 22 mg a.i./L 95% C.I.: 20 to 23 mg a.i./L 
NOAEC: 18.8 mg a.i./L 
Probit Slope: 10.9 f 1.18 

Growth rate 
ECo5: 22 mg a.i.& 95% C.I.: 12 to 42 mg a.i./L 
EC50: 30 mg a.i./L 95% C.I.: 26 to 34 mg a.i./L 
NOAEC: 18.8 mg a.i./L 
Probit Slope: 12.8 + 10.3 
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f 
I 

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

I. MATERIALS AND METHODS 

GUIDELINE FOLLOWED: This study was conducted following US EPA Series 850 - Ecoiogical 
Effects Test Guidelines (draft), OPPTS No. 850.5400, OECD (hidelines . 

for the Testing of Chemicals 20 1 : Freshwater Alga and Cyanobacteria, 
Growth Inhibition Test, Official Journal of the European Co*nities No. 
L383, Method C.3 Algal Inhibition Test, and ASTM Standard $2 18-90E 
Standard Guide for Conducting Static 96-Hour Toxicity Test 4ith 
Microalgae. The following deviations from OPPTS 850.5400 +ere noted: 

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 k 0.1. Th pH in this 

study was above the recommended range from Day 2 to study termination (range 7.9-10.7 . 
4. OPPTS guidelines recommend that the test begin with 10,000 cellslml per vessel, but ves els in this 

study contained 5,000 cellslml at test initiation. 
1 

These deviations do not affect the acceptability of this study. ~ 

COMPLIANCE: 

A. MATERIALS: 

1. Test ~naterial 

Description: 

Lot No./Batch No. : 

Signed and dated No Data Confidentiality, GLP, and Quality Assurance 
statements were provided. A Certificate of Analysis was also rovided. 
This study was conducted in compliance with U.S. EPA GLP s dads (40 
CFR Parts 160 and 792; 1989), OECD Principles of GLP (E IMCICHEM 
(98) 17) and JMAFF GLP (1999), with the following exceptio : Periodic 
water screening analysis for potential contaminants was perfo ed using a i certified laboratory and standard US EPA analytical methods. , 

Dimethyl Disulfide 

Liquid. 

05.03.06 (Batch no.) 

Purity: 99.6% , 
I 

Stability of compound 
under test conditions: The 96-hour measured concentrations yielded recoveries of 54 to 70.5% of 

the nominal test concentrations, indicating that dimethyl disulf de was not 
stable under the test conditions. I 

(OECD recommends water solubility, stability in water and light, pKa, Pow, and vaporpress~re of test 
I 
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compound) 

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

Physicochemical properties of Dimethyl Disulfide. 
I I I 1 

Parameter Values Comments 
I I I 

Water solubility at 20EC 

Vapor pressure 

UV absorption 

P K ~  

2. Test organism: 

Not reported. 

Not reported. 

Not reported. 

Not reported. 

KOW 

Name: Freshwater diatom, Navicula pelliculosa I 

I 

Not reported. I I 

EPA requires a nonvascular species: For tier I testing, only one species, S. capricornutu 
tested; for tier II testing, S. costaturn, A. Jlos-aquae, S. capricomtum, and a freshwater 
tested. 

OECD suggests the following species are considered suitable: S. capricomutum, S. subsAicatus, and 
C. vulgaris. I f  other species are used, the strain should be reported 

Strain: Not reported. 
Source: In-house cultures originally obtained from the University of Tqxas at Austin, 

Texas I 

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

B. STUDY DESIGN: 

1. Experimental Conditions 

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

b. Definitive Study I 
I 

Table 1: Experimental Parameters 
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Parameter 

Acclimation period: 

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

Health.. (any mortality observed) 

Test svstem 
Static/static renewal 

Renewal rate for static renewal 

Incubation facility 

Duration of the test 

Test vessel 
Material: (glass/stainless steel) 
Size: 
Fill volume: 

Details of growth medium name 

Details 

Continuous. 

Freshwater algal medium 
Appeared to be same as test; 
temperature, lighting, and incubation 
facility were not reported. 

Not reported. 

Static. 

NIA 

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

96 hours. 

Glass 
300 mL 
300 mL 

- - - - - - - - - - - -  Remark! - - - - - - -  
Criteria ~ 

EPA recommends two we$k acclimation 
period. 

OECD recommends an ai$ount of algae 
suitable for the inoculation of test 
cultures and incubated u der the 
conditions of the test and sed when still 1. exponentially growing, n mzally after 
an incubation period of a out 3 days. 
When the algal cultures c ntain 

be discarded. 

I 
deformed or abnormal ce./ls, they must 

I 

I 

------------1----,,, 

EPA expects the test conc ntrations to 
be renewed every 3 to 4 d b ys (one 
renewal for the 7 day test4 3-4 renewals 
for the 14 day test). ' 

I 

- - - - - - - - - - - - ? - - - - - - -  

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

- - - - - - - - - - - - + - - - - - - -  

culturing apparatus. 
the test solution is 100 
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I 

Parameter 

pH at test initiation: 
pH at test termination: 
Chelator used: 
Carbon source: 
Salinity (for marine algae): 

EPA recommends 2 

provided (YesINo) 

Dilution water 
Purified well water. 
Adjusted to 7.5 + 0.1 

Filter-sterilized. 
Total Organic Carbon: 

Indicate how the test material is 
added to the medium (added 
directly or used stock solution) 
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I 

Parameter 
1------- 

Initial cells density 

EPA requires an initi 
- 10,000 cells/mL. Fo 

Solvent control: 
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Parameter 

Initial Measured: 

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

Test conditions 

3850 - 4590 lux 
Cool-white fluorescent lighting 

8000 Lux measu 
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I 

2. Observations: 

v a r a m e t e r s  

Parameters 

Parameters measured including the 
growth inhibitionlother toxicity 
symptoms 

Measurement technique for cell 
density and other end points 

Observation intervals 

- -  - 

Other observations, if any 
-- 

Indicate whether there was an 
exponential growth in the control 

- - 

Were raw data included? 

Details I I I Remarks ~ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Criteria ~ I 
Cell density, biomass (area I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

under the growth curve), and EPA recommends the growth of the algae 

growth rate expressed as the cell count per mL, biomass 
per volume, or degree of growth as 
determined by spectrophotornqtric means. 

I 

Cell counts were conducted 
daily using a particle counter 
(Coulter Electronics, Inc.). 

Growth rate and biomass were 
determined using calculations of 
cell density. useful measurements at low c 

concentrations when using a 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - -  
Every 24 hours. I EPA and OECD every 24 hoim I 

I I 

None. 
I I 

Yes. After 96 hours, the mean 
cell density was ca. 44x1 o4 
cellslml in the negative control. 

OECD: cell concentration in control 
cultures should have increased by a factor 
of at least 16 within three days. 

Yes. 

I 

11. RESULTS and DISCUSSION: ~ 
I 

A. INHIBITORY EFFECTS: ~ 
After 96 hours of exposure, cell density averaged 44 x lo4 cells/ml in the negative control, yieldin inhibitions 
of -68, -71, -88, -86, -54, and 94% when compared to the negative control at the initial-measured 2 1 76, 5.10, 
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I 

7.05, 1 1.9, 1 8.8, and 32.4 mg a.i./L treatment levels, respectively. 

Biomass (area under the growth curve) averaged 184.4 x 10' cells . daysImL in the negative contro}, yielding 
inhibitions of -28, -30, -20, -32, 8.2, and 96% when compared to the negative control. I 

I 

Growth rate averaged 0.0465 hoursu1 in the negative control, yielding inhibitions of -12, -12, -14, -14, -10, and 
63% when compared to the negative control. 

I 

The study author used the mean-measured concentrations for calculations of endpoint values. Based 
the 96-hour NOAEC and EC50 values were 15 and 20 mg a.i./L. Based on biomass, the 
values were 15 and 18 mg a.i./L. Based on growth rate, the 96-hour NOAEC and 
a.i./L. 

The study author also calculated 72-hour EC50 values for all endpoints. Cell density, biomass, and g owth rate had 
ECSo values of 17, 16, and 20 mg a.i./L, respectively. t 
There was adherence of cells to the test chambers in the negative control and first five treatment gr ups. 
Aggregation/flocculation of algae was observed in the negative control and the 2.0 and 3.9 mg a.i. mean- { measured treatment groups. There were no noticeable changes in cell morphology as compared to he control. 
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Initial measured 
Mean Growth Rate (houri1) 

Concentrations 
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Statistical Endpoint 

*Study author-reported values 

B. REPORTED STATISTICS: 
I 

The EC50 values and their confidence limits were determined by non-linear regression or linear inte olation using 
the SAS System for Windows, Version 8.02 and TOXSTATB Version 3.5. The data were tested for n rmality using '6. 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 determine based on the 

determinations were made at the 95% confidence level. 
id results of the statistical analyses and an evaluation of the concentration-response pattern. 1 statistical 

I 
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