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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. 

EXECUTJYE SUMMARY: 

In a 96-h acute toxicity study, Rainbow Trout (Oncorhynchus mykiss) were exposed to Dimethyl Disulfide TC at 
initial measured concentrations of <0.0 10 (<LOQ; control), 0.303,0.563, 1.36,3.44 and 7.55 mg ai/L under static- 
renewal conditions; nominal concentrations were 0 (negative control), 0.625, 1.25,2.5,5 and 10 mg1L. The 96-h 
LCs0 was 0.960 mg ai/L. The NOAEC value, based on mortality and sub-lethal effects, was 0.563 mg ai1.L. Sub- 
lethal effects (i.e., lethargy, staggering, slow escape reflex, missing escape reflex, lying on the bottom of the test 
vessel and hyperventilation) were observed in the groups exposed to initial measured concentrations of 1.36,3.44 
and 7.55 mg ai/L. Based on the results of this study, Dimethyl Disulfide TC would be classified as highly toxic to 
Rainbow Trout in accordance with the classification system of the U.S. EPA. 

The study is considered scientifically sound and is classified ACCEPTABLE for an acute freshwater fish study. 
The NOAEC and LCSo values were 0.563 and 0.960 mg ai/L, respectively. 

Results Synopsis 

ean Weight- 0.68 g; Mean Body Length- 4.60 cm 
Test Type (Flow-through, Static, Static Renewal): Static-Renewal 

LCso: 0.960 mg ai/L 95% C.I.: 0.563-1.36 mg ai/L 
NOAEC: 0.563 mg ai/L Probit Slope: NIA 
ECS0: Not Determined 
Endpoint(s) Affected: Mortality and Sub-Lethal Effects 
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I. MATERIALS AND METHODS: 

GUIDELINE FOLLOWED: This study was reported to be conducted following guidelines outlined in 
EPA OPPTS Draft Guideline 850.1075 and that this guideline is "in 
accordance" with EC, OECD and Japanese (METI) guidelines. 

There were no major deviations from OPPTS 850.1075 guidelines noted in the present review. 

COMPLIANCE: Signed and dated No Data Confidentiality, GLP and Quality Assiurance 
statements were provided; the study was declared to be conductdd in 
compliance with the present OECD, EC and German principles of Good 
Laboratory Practice. 

A. REPORTED MATERIALS: 

1. Test material Dimethyl Disulfide TC 

Description: Light Yellow Liquid 

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

Purity: 998.89 glkg (99.9%) 

Stability of compound 
under test conditions: The new solutions at 0 hours yielded recoveries of 45-76% of notninal. The 

aged solutions at 24 hours yielded recoveries of 64-84% of the initial 
measured 0 hour values. The new solutions at 72 hours yielded ltecoveries 
of 40-57% of nominal; only the three lowest treatment levels were 
analytically verified at 72 and 96 hours due to complete mortality at the two 
highest treatment levels. The aged solutions at 96 hours yielded recoveries 
of 70-104% of the new solutions at 72 hours. 

(OECD recommends water solubility, stability in water and light, pKa, Pow, and vapor pressure of test 
compound) 

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

~h~sicoche&cal properties of Dimethyl Disulfide TC. 
+ 

Parameter 

Vapor pressure 

Values Comments 

Water solubility at 20EC 
I I 

Insoluble @ 20°C 
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2. Test organism: 

Species: Rainbow Trout (Oncorhynchus mykiss) EPA recommends a cold water species 
@referably rainbow trout Oncorhynchus mykiss) and a warm water species 
@referably bluegill sunfish Lepomis macrochims). OECD recommends choice of 
species at discretion of testing laboratory. 

Age at test initiation: Juvenile 
Weight at study initiation: Mean- 0.68 g, range not reported EPA recommends: mean 0.5 - 5 g. 
Length at study initiation: Mean- 4.60 cm, range not reported; however, the study author stated that the 

longest fish was not more than twice the length of the shortest fish EPA 
recommends: Longest not > 2x shortest; OECD recommends 2.0 * 1.0 cm for 
bluegill and 5.0 =t 1.0 cm for rainbow trout 

Source: Forellenzucht Trosdadt GbR, Dofstr. 7, D-98646 TrostadtIThuringen 
EPA recommends that all organism be from the same source 

Comments Parameter 

Kow 

B. REPORTED STUDY DESIGN: 

Values 

Not Reported 

1. Experimental Conditions 

a. Range-finding study: A 72-hour static-renewal range-finding study was conducted using concentrations 
of 0 (negative control), 1,10 and 100 mgIL. Complete mortality was observed after 24 hours at the 10 and 
100 mg/L treatment levels, while no mortality occurred in the negative control or 1 mg/L treatment group. 

b. Definitive Study 

'able 1: Experimental Parameters - 
Parameter 

Acclimation 

Period: 

Conditions: (same as test or not) 

Feeding: 

Health: (any mortality observed) 

Duration of the test 

Details 

At least 12 days 

Same as test 

Fish were fed daily (4% of the fish body 
weight per feeding day) with SGP 493 
(Krystal) Export. Fish were not fed 
within 48 hours of test initiation. 

Only healthy and normal fish were used. 
Mortality was <5% prior to test 
initiation. 

96 Hours 

Remarks 
.-------------------------.------------. 

Criteria 

.-------------------------------.------- 

The recommended acclimation period is 
a minimum of 14 days; OECD guideline 
recommends a minimum of 12 days. 
Pretest mortality should be < 3% 48 h. 
prior to testing. OECD pretest mortality 
criteria: 210% = rejection of entire 
batch; 2 5 and 5 10% = continued 
acclimation for 7 days; <5% = 
acceptable. 

.------...--------..-------------------. 

The recommended test duration is 96 
hours. 

- - 
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Static Renewal 

Renewal rate for static renewal 

est solutions, test media wete treated 

approximately 12000 rpln. 
- - - - - - - - - - - - * . - - - - - - - - - - - - - - . - - - - - - - - - - -  

Aeration is not recommended; OECD 
guideline recommends aeration. If 
aeration is necessary, test sqlutions must 
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t vessel size is usually 19 L (5 gal) or 

volume is usually 15-30 L of 

Guidelines/Draft/850. 101 O.pdJ) 
Dilution water should be intensely 
aerated before the study. OECD permits 
dechlorinated tap water. 
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Parameter 

60-79 mg/L as CaC03 

7.1 1-7.68 (New Solutions) 
7.17-7.49 (Old Solutions) 

82-99% DO Saturation 

Total Organic carbon See Reviewer's Comments 

cies, 17 or 22 EC for waywater 
cies, and 22 + I EC for 

Temperature, DO and pH were 
measured in all test vessels 
containing live fish before and after 

the control vessel. 

solvent control: 

Number of organisms per repllicate 

solvent control: 
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<0.010 (<LOQ; control), 0.303, 
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Parameter 
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2. Observations: 

Table 2: Observations - 

Parameters measured Mortality and sub-lethal effects 
including the sublethal 
effectsltoxicity symptoms 

Observation intervals 6,24,48,72 and 96 hours I 
servation intervals should be a minimum 

11. RESULTS AND DISCUSSION: 
- 

A. REPORTED MORTALITY: 

By test termination (96 hours), mortality was 0% in the negative control and initial measured 0.303 and 0.563 
mg ai/L treatment groups and 90, 100 and 100% in the initial measured 1.36,3.44 and 7.55 mg ai/L treatment 
groups, respectively. Complete mortality was observed in the initial measured 3.44 and 7.55 mg ai/L treatment 
groups after 48 and 24 hours of exposure, respectively. The study author's analyses yielded NOAEC and LCSo 
values of 0.541 and 0.97 (0.96-0.98) mg ailL, respectively, based on the geometric mean measured test 
concentrations. The study author's NOAEC value corresponded to the initial measured concentration of 0.563 
mg ai/L. 
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I 

Concentrations 

I <0.010 (Negative 
control) 1 l o l o  

1 NOAEC* I 

* The study author's toxicity values were derivec 
reviewer's results are based on the initial measw 
NIA-Not Applicable as a positive control was nc 

Day 1 I Day 3 I Day 4 I 

:d concentrations. 
used. 

B. REPORTED NON-LETHAL TOXICITY ENDPOINTS: 

Throughout the 96-hour exposure period, no sub-lethal effects were observed in the negative control pr in the 
initial measured 0.303 and 0.563 mg ai/L treatment groups. The first effects were observed in the initial 
measured 7.55 mg aiiL treatment group after 6 hours, at which time one fish was lethargic while another was 
observed staggering. By 24 hours, all fish at this level were dead. After 24 hours of exposure, one fibh in the 
initial measured 0.563 mg ai/L treatment group was lethargic and another was missing its escape reflex; 
complete mortality was observed by 48 hours. At 48 hours, one fish in the initial measured 1.36 mg ai/L 
treatment group was lethargic; at 72 hours, one fish was lethargic while the remaining live fish were either 
missing their escape reflex or lying on the bottom of the test vessel. The one surviving fish at this level was 
lethargic at test termination. 
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Initial Measured 
Concentrations 

NOAEC* 0.541 mg ai/L 

LOAEC* 1.25 mg d L  

I 
- - 

EC5o 1 Not Reported I 
Positive control, if used % 

sublethal effect: EC50: I 
-1 

A.N.- All fish appear normal and healthy 
*- The study author's toxicity values were derived using the geometric mean-measured concentrations. The reviewer's 
results are based on the initial measured concentrations. 
N/A- Not Applicable as a positive control was not used. 

C. REPORTED STATISTICS: 

The LC50 value was calculated by sigmoidal dose-response regression. Calculation of the confidence intervals for 
LCSo was carried out using standard procedures according to Clopper and Pearson (1934). The concentrations 
leading to 0 and 100% mortality, as well as the NOAEC after 96 hours, were determined directly kom the test results 
if applicable. All of the study author's toxicity values were determined using the geometric mean-measured 
concentrations. 

D. VERIFICATION OF STATISTICAL RESULTS: 

Statistical Method($: The 96-hour LC50 (and 95% C.I.) was determined by analyzing the cumulative mortality using 
the binomial probability method via Toxanal Statistical software. The NOAEC value was visually determined based 
on the observed % mortality. As no quantitative sub-lethal measurements were taken, the reviewer was unable to 
determine an EC50 value. All toxicity values were determined based on the initial measured concentrations. 

LCs0: 0.960 mg ai/L 95% C.I.: 0.563-1.36 mg ai/L 
NOAEC: 0.563 mg a i n  
Probit Slope: N/A 95% C.I.: NIA 
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E. STUDY DEFICIENCIES: 

There were no study deficiencies. 

F. REVIEWER'S COMMENTS: 

The study author's 95% C.I. associated with the 96-hour LCSo (0.96-0.98 mg ailL) was associated with a narrower 
95% confidence interval than the reviewer's (0.563-1.36 mg ai1L); however, the study author conducted all analyses 
using the geometric mean-measured concentrations, while the reviewer used the initial measured conceptrations due 
to low recoveries at 24 hours (<70% of 0-hour measurements in the nominal 0.625 and 2.5 mg/L trea4ent groups). 
Therefore, the reviewer's results are reported in the Executive Summary and Conclusions sections of this DER. 

Samples &om the two highest treatment levels were not analyzed at 72 and 96 hours due to complete mprtality. The 
measured concentrations &om the old solutions at 24 hours yielded recoveries of 64-84% of nominbl, while the 
measured concentrations ffom the aged solutions at 96 hours @om the three lowest treatment levels), yielded 
recoveries of 70- 104% of the initial measured concentrations at 72 hours. As measured values were not determined 
before and after each renewal period for each treatment level, the reviewer was unable to calculate the tihe-weighted 
average or mean-measured concentrations. Furthermore, the measured concentrations of the aged solutions at 24 
hours were <70% of the initial measured concentrations at 0 hours. Therefore, the reviewer reportel the 0 hour 
measured concentrations as the "measured" values in the DER; additionally, the reviewer used these cqncentrations 
for all reporting and statistical analyses. 

An analysis of the tap water was provided in the study report; however, it is reported in German. Therefore, the 
reviewer is unsure about which analytes were detected and at which concentrations. 

QC samples (fortified levels of 10,100 and 100,000 pg/L) were analyzed to determine the accuracy, precision and 
specificity of the analytical methodology. The mean recovery rates were 99, 102 and 89% of nomindl for the 10, 
100 and 100,000 yg/L samples, respectively. 

The beginning of the experimental portion of the definitive toxicity test began on September 9,2006 apd ended on 
September 18,2006. 

G. CONCLUSIONS: 

The study is considered scientifically sound and is classified ACCEPTABLE for an acute freshwater fish study. The 
NOAEC and LCSO values were 0.563 and 0.960 mg ai/L, respectively. 

LC50: 0.960 mg ai/L 95% C.I.: 0.563-1.36 mg ai/L 
NOAEC: 0.563 mg ai/L Probit Slope: N/A 
ECSo: Not Determined 
Endpoint(s) Affected: Mortality and Sub-Lethal Effects 

HI. REFERENCES: 

EPA OPPTS Draft Guideline 850.1075 (1996). 

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

SANC0/3029/99 rev. 4, Residues: Guidance for generating and reporting methods of analysis in support of pre- 
registration data fequirements for Annex I1 (Part A, Section 4) and Annex 111 (part A, Section 5) of Directive 9 114 14 
(1 1/07/00). 
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APPENDIX I. OUTPUT OF REVIEWER'S STATISTICAL VERIFICATION: 

CONC . NUMBER NUMBER PERCENT BINOMIAL 
EXPOSED DEAD DEAD PROB. (PERCENT) 

7.55 10 10 100 9.7656253-02 
3.44 10 10 100 9.7656253-02 
1.36 10 9 9 0 1.074219 
.563 10 0 0 9.7656253-02 
.303 10 0 0 9.7656253-02 

THE BINOMIAL TEST SHOWS THAT .563 AND 1.36 CAN BE USED AS STATISTICALLY SOUND CONSERVATIVE 
95 PERCENT CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL ASSOCIATED WITH THESE 
LIMITS IS GREATER THAN 95 PERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS .9603242 

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT WHICH THE PERCENT DEAD IS BETWEEN 0 AND 
100, NEITHER THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE ANY STATISTICALLY SOUND 
RESULTS. 
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