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EXECUTIVE SUMMARY

The adsorption/desorption characteristics of ['*C]dimethyl disulfide (DMDS) were studied in a
sandy loam soil [Speyer 2.2, pH 5.6, organic carbon 2.3%] and a loam soil [Mechtildshsusen, pH
7.4, organic carbon 1.28%], each from Germany, a clay loam soil [Mussig, pH 7.6, organic
carbon 2.98%] and a silt loam soil [Bretagne 1b, pH 5.4, organic carbon 2.0%], each from
France, in a batch equilibrium experiment. The experiment was conducted in accordance with
USEPA Subdivision N, Chemistry: Environmental Fate, Section 163-1: Leaching and
Adsorption/Desorption Studies. This study was conducted in compliance with the Swiss
Ordinance relating to Good Laboratory Practice. The adsorptlon phase of the study was|carried
out by equilibrating gamma irradiated air-dried soil with [! (,]dlmethyl disulfide at nominal test
concentrations of 0.001, 0.002, 0.011, 0.021, and 0.102 mg a.i./kg soil, in the dark at 20 & 2°C
for 24 hours. The equilibrating solution used was 0.01M CaCl; solution purged with helium.
The soil solution ratio was 1:1 (w:v). The desorption phase of the study was carried out|by
replacing the adsorption solution with an equivalent volume of 0.01M CaCl; solution and
equilibrating in the dark at 20 + 2°C for 44 hours. A single desorption step was performed for
each test soil.

The supernatant solutions after adsorption and the desorption step were separated by
centrifugation, and were analyzed for total rad10act1v1ty using LSC. Aliquots of the adsq;rptlon
and desorption supernatants were analyzed for ['“C]dimethyl disulfide using HPLC.

The experimental temperature employed during the study was reported to be maintainediat 20t
2°C; supporting data were not provided. The pH of the control solution without soil was 6.03.
The pH of the soils after equilibration with 0.01M CaClz solution ranged from 5.81-7.30. Based
on HPLC analysis of the adsorption supernatants, [*C]dimethyl disulfide was not completely
stable, comprising 74.5-94.1% of the recovered radioactivity. Based on HPLC analysis cbf the
desorption supernatants, [14C]d1methyl disulfide was completely degraded in the ‘
Mechtildshausen loam and Mussig clay loam soils and was slightly degraded in the Speyer 2.2
sandy loam and Bretagne 1b silt loam soils, comprising 75.28-85.64% of the recovered
radioactivity. Based on HPLC analysis of the application solution and the supernatant of the
control solution after 24 hours of shaking, the radiochemical purity of the test substance was
08.1% and 98.4%, respectively. Mass balances could not be determined from the definitive
study.

After 24 hours of equilibration, the study author reported 39.6 — 24.7% of the applied
['“C]dimethyl disulfide was adsorbed to the sandy loam soil (registrant-calculated). Reg#strant-
calculated Freundlich adsorption K values were 0.532, 0.257, 0.257, and 0.828; Freundl%ch
adsorption K, values are 23, 20, 9, and 41 for Speyer sandy loam, Mechtildshausen loam,
Mussig clay loam, and Betagne silt loam soils respectively. Registrant-calculated adsorption K
and K values are not reported. The reviewer-calculated Freundlich adsorption K value | are
0.719, 0.297, 0.300, and 1.355; Freundlich Koc values are 31, 23, 10, and 68 for the Spjyer
sandy loam, Mechtildshausen loam, Mussig Clay loam, and Betagne silt loam soils, respectively.
and the Freudlich K, value is 89. The reviewer-calculated adsorption K values are 0.679, 0.597,
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0.554, 0.860; adsorption Koc values 30, 46, 19, and 43 for the Speyer sandy loam,
Mechtildshausen loam, Mussig Clay loam, and Betagne silt loam soils, respectively.

In the desorption kinetic experiment, a constant decrease of radioactivity in the supernatant was
observed . The sandy loam soil averaged 34.0% of the adsorbed after 4 hours, decreased to
20.9% after 24 hours, and was -3.5% after 44 hours. The registrant-calculated Freundlich
desorption K values are 0.923 and 0.652; Freundlich K, values are 40 and 33 for the Speyer
sandy loam and Betagne silt loam soils, respectively. The registrant-calculated desorption K
and K, values were not reported. Reviewer-calculated Freundlich desportpion K values are 2.53
and 1.89; Freundlich desorption Koc values are 147 and 159 for the Speyer sandy loam and
Betagne silt loam soils, respectively. The reviewer-calculated Freundlich desorption K and K.
values were not determined. In the desorption kinetic experiment, a slow decrease of
radioactivity in the supernatants of the Speyer 2.2 sandy loam and Bretagne 1b silt loam| soils
was observed. Radioactivity in the desorption supernatants of the Speyer 2.2 sandy loam soil
averaged 43.2% of the adsorbed after 4 hours, decreased to 32.1% after 24 hours, and was 2.4%
after 44 hours; corresponding values for the Bretagnelb silt loam soil were 45.9%, 39.4%, and
2.3%. Radioactivity in the desorption supernatants for the Mechtildshausen loam and Mussig
clay loam soil rapidly decreased over time. Radioactivity in the desorption supernatants| of the
Mechtildshausen loam soil averaged 29.8% of the adsorbed after 4 hours, decreased to 6.6%
after 24 hours, and was -9.0% after 44 hours; corresponding values for the Mussig clay loam soil
were 29.3%, -46.8%, and -23.0%.

Results Synopsis:

Soil type: Speyer 2.2 Sandy loam.
Amount adsorbed: 27.4-30.3% of the applied.
Adsorption Kg: 0.679 (reviewer-calculated)
Adsorption K: 30 (reviewer-calculated)
Freundlich adsorption K: 0.719 (reviewer-calculated)

Freundlich adsorption K:

Amount desorbed:

31 (reviewer-calculated)
21.4 — 25% of the adsorbed

Desorption Kgq: 3.38 (reviewer-calculated)
Desorption K.: 147 (reviewer-calculated)
Freundlich desorption K: 2.53 (reviewer-calculated)

Freundlich desorption Ko:

110 (reviewer-calculated)
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Soil type: Mechtildshausen Loam.
Amount adsorbed: 25.6-38.8% of the applied.
Adsorption Kg: 0.597 (reviewer-calculated)
Adsorption K.: - 46 (reviewer-calculated)
Freundlich adsorption K: 0.297 (reviewer-calculated)

Freundlich adsorption Ko.:

23 (reviewer-calculated)

Amount desorbed: Not reported.
Desorption Ky: Not reported.
Desorption K.: Not reported.

Freundlich desorption Kg:

Not determined...

Freundlich desorption Ko.:  Not determined..

Soil type: Mussig Clay loam.
Amount adsorbed: 24.7-39.6% of the applied.
Adsorption Kg: 0.554 (reviewer-calculated)
Adsorption K: 19 (reviewer-calculated)
Freundlich adsorption K: 0.300 (reviewer-calculated)

Freundlich adsorption Ko.:

Amount desorbed:

10 (reviewer-calculated)
Not determined.

- Desorption K: Not reported.
Desorption K: Not reported.
Freundlich desorption K: Not determined.

Freundlich desorption Ko.:

Not determined.

Bretagne 1b Silt loam.

Soil type:

Amount adsorbed: 25.7-32.9% of the applied.
Adsorption Ky: 0.860 (reviewer-calculated)
Adsorption K. 43 (reviewer-calculated)
Freundlich adsorption K: 1.355 (reviewer-calculated)

Freundlich adsorption K:

Amount desorbed;

68 (reviewer-calculated)
16.2 — 27.3% of the adsorbed

Desorption K: 3.18 (reviewer-calculated)
Desorption K: 159 (reviewer-calculated)
Freundlich desorption K: 1.890 (reviewer-calculated)

Freundlich desorption Ko.:

95 (reviewer-calculated)

EPA MRID Number 46917015

Study Acceptability: This study is classified as Acceptable. Volatile residues were not itrapped
in the experimental design. However, material balances exceeded 90 percent in the preliminary
experiment in all cases. !
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I. MATERIALS AND METHODS

GUIDELINE FOLLOWED: This study was conducted in accordance with OECD
Guideline for Testing of Chemicals No. 106: |
“Adsorption/Desorption” (2000); and under consideration
of European Community Commission Directive 95/36/EC
(1995) and Pesticide Assessment Guidelines, Subdivision
N, Chemistry: Environmental Fate, Section 163-1:‘\
Leaching and Adsorption/Desorption Studies (1982; p. 11).
The following significant deviations from the obj eﬁtwes of

Subdivision N guidelines were noted:

It could not be determined if the foreign soils used
in the study were typical of the pesticide use area in
the US.

COMPLIANCE: This study was conducted in compliance with the $wiss
Ordinance relating to Good Laboratory Practice (2000; p.
3). Signed and dated No Data Confidentiality, GLP,
Quality Assurance statements were provided (pp. 1-3, 5).
A Certificate of Authenticity was not provided.

A. MATERIALS:

1. Test Material [14C]Dimethy1 disulfide (DMDS; p. 16).

Chemical Structure: See DER Attachment 1.

Description: Pale yellow liquid; Technical grade (radiolabeled t¢st
material, p. 16).

Purity:

Radiolabeled Radiochemical purity: Batch 1: >99%; Batch II: 98.7% (p.

16).
Lot/Batch No.: Batch I: 040401 (RCC No. 156096/A);
Batch II: 49520-1-4C (RCC No. 162945/A).
Analytical purity: Not reported.

Specific radioactivity: Batch I: 14.5 MBg/mg; Batoh IT:
8.96 MBg/mg.
Location of the label: Labeled on both carbons of the
molecule. ‘
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Storage conditions of
test chemicals:

Radiolabeled test substance was stored at ca. -20°C at RCC

and at <0°C at the sponsor facility (p. 16).

Pesticide use history at
the collection site

No fertilization or treatment with pesticides for 212 months prior to sampling. |

Physico-chemical properties of dimethyl disulfide:
Parameter Value Comment
Molecular weight Not reported.
Molecular formula C,HgS,
| Water Solubility Not reported.
Vapor Pressure/Volatility ffgil?clxma II::% (DMDS)/121.26 mm At 25°C.
UV Absorption Not reported.
pKa Not reported.
Kow/log Kow Not reported.
log Py 1.77 |
f;;lﬁi?;[&i??frz) I; g:?;egt room Stable under normal conditions. ‘
Data were obtained from pp. 16-17 of the study report. ]
2. Soil Characteristics
Table 1: Description of soil collection and storage.
Description Sandy loam Loam Clay loam Silt loam
Geographic location Speyt.er; Rhineland- | Mechtildshausen, Mussig, Alsace, St. Yves, Bretagne,
Palatine, Germany. | Hesse, Germany. France. France.
Coordinates 49°18°N, 8°26°'W 50°02°N, 8°18’E 48°14’N, 7°31’'E 47°55°N, 3°11'W

Collection procedures | Not reported.

Sampling depth (cm) Top 20 cm.

Storage conditions Not reported. :
Storage length' ca. 24 months. ca. 19 months. ca. 44 months. ca. 40-44 months.

Soil preparation

Air-dried and sieved (2 mm).

Data were obtained from p. 17 of the study report.
! Storage length was determined by reviewer as the interval between the field sampling date (January 2003

for

Speyer 2.2 sandy loam, June 2003 for Mechtildshausen loam, July 2001 for Mussig clay loam, and July and October

2001 for Bretagne 1b silt loam soil) and the experimental study initiation (November 2004).
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Table 2: Properties of the soils.
Property Speyer 2.2 I;:I:;Z::tﬂdSh Mussig Bretagne 1a || Bretagne 1b
Soil texture (USDA) Sandy loam | Loam Clay loam Silt loam Silt loam
% Sand (> 0.05 mm) 75.3 45.31 21.52 19.34 17.37
% Silt (0.002-0.05 mm) 16.6 37.12 44.32 61.24 65.23
% Clay (< 0.002 mm) 8.1 17.57 34.15 19.42 17.40
pH (0.01M CaCl,) 5.6 74 7.6 5.8 54
Organic carbon (g/100 g soil}% 2.3 1.28 2.98 1.97 2.0
Organic matter (%) 3.97 221 5.14 3.40 345
CEC (mmol/100 g soil) 11 114 36.8 8.5 129
Bulk density (g/cm”) 0.96 1.04 1.03 1.06 1.15
Soil Taxonomic Classification Cambisol ;E:ei:f)zem lC)ZlSIE{)iicsol ](?errg)iicsol BZISIE)iicsol
CaCOs (%) Not reported.
Moisture at 1/3 atm (%) Not reported.
Bulk density (g/cm”) Not reported.
g;?[rjngiso(t{lrlgr)microbial C/100 g or Not reported.
Soil mapping unit (for EPA) Not reported.

Data were obtained from Table 1, p. 35 of the study report.

Soil bulk density and taxonomic classification were obtained from registrant clarification e-mail.

C. STUDY DESIGN:

1. Preliminary study: Preliminary experiments were conducted to determine the appropriate
soil:solution ratio and equilibrium times and adsorption of the test material to the test vessels,
and to assure the stability of the test compound during selected exposure time to be usedwln the

definitive study (p. 18).

Prior to study initiation, stock solutions were prepared for the preliminary studies by mlmng
['*C]dimethyl disulfide (in hexane) with ethanol (p. 19). Aliquots were analyzed for total

radioactivity using LSC.

To determine the adsorption equilibration time, 3 x 4-15 g of Mussig clay loam soil and Bretagne
1a silt loam soil were added into headspace vials and suspended in ca. 14.5 ~ 20.0 ml of 0.01M
CaCl, solution to make soil:solution ratios of 1:5, 1:2.5, and 1:1 (w:v; pp. 18-19). The samples

were pre-equilibrated by shaking for > 12 hours in the dark at 20 + 2°C. Following pre-
equilibration, the samples were treated with ca. 48 - 66-uL aliquot of [**C]dimethy] disul
stock solution at a nominal test concentration of ca. 0.06 mg/L, sealed with crimp-caps w
septa, and shaken for 48 hours (p. 22). Following shaking, the samples were centrifuged
duplicate aliquots of the supernatants were analyzed for total radioactivity using LSC. A
of the supernatants were analyzed using HPLC. Selected samples at the 1:2.5 (w:v) soil
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ratio were analyzed for mass balance. The soil was extracted three times with acetonitrile (ca. 10
mL; p. 23). The extracts were combined and quantified by LSC. Following extraction, the
samples were combusted. After 48 hours, adsorption averaged 86.3%, 82.0%, and 36.3% for the
Mussig clay loam soil at soil:solution ratios of 1:1, 1:2.5, and 1:5 (w:v), respectively; :
corresponding values for the Bretagne 1a silt loam soil are 80.1%, 65.7%, and 14.0% (p. 29;
Table 2, p. 36). Mass balances determined for duplicate soils at a soil:solution ratio of 1:2.5
(w:v) following the adsorption phase averaged 98.1% (range 97.8-98.3%) and 98.9% (range
98.7-99.1%) of the applied for the Mussig clay loam and Bretagne 1a silt loam soil, respectively
(Table 3, p. 37).

Treated aqueous samples without soil were exposed for 48 hours and analyzed by LSC to
determine glass adsorption (}) 21). It was determined that adsorption to the surface of the test
vessels was very low, with [ *C]dimethyl disulfide accounting for 98.5-100.6% of the apphed
after 48 hours (p. 30; Table 2, p. 36).

To determine the adsorption equilibration time, (2 x 5.4 g) of Speyer 2.2 sandy loam,
Mechtildshausen loam, Mussig clay loam soil, and Bretagne 1a silt loam soil were added into
headspace vials and suspended in ca. 18.9 mL of 0.01M CacCl, solution to make a soil:sd)lution
ratio of 1:3.5 (w:v; pp. 20, 22). The samples were pre-equilibrated by shaking for > 12 ]hours in
the dark at 20 + 2°C. Following pre-equilibration, the samples were treated with 100-uL aliquot
of [14C]d1methyl disulfide stock solution at a nominal test concentration of 0.012 mg/L (p. 21).
The samples were sealed with crimp-caps with septa and shaken for 2, 5, 24, and 48 hours.
Following each sampling interval, the samples were centrifuged and duplicate aliquots of the
supernatants were analyzed for total radioactivity using LSC. Controls (treated aqueous|samples
without soil) were assayed the same way as the treated samples. Aliquots of the supernatants
were analyzed using HPLC. Selected samples were analyzed for mass balance. The soil was
extracted three times with acetonitrile (ca. 10 mL; p. 23). The extracts were combined and
quantified by LSC. Following extraction, the samples were combusted. Duplicate samples of
Speyer 2.2 sandy loam and Mechtildshausen loam soils were additionally extracted with
methanol/water at 3N HCI. No equilibrium was reached. After 24 hours, adsorption averaged
26.4%, 26.1%, 64.8%, and 14.0% of the applied for the Speyer 2.2 sandy loam, Mechtildshausen
loam, Mussig clay loam soil, and Bretagne 1a silt loam soil, respectively; corresponding values
after 48 hours are 45.1%, 50.0%, 69.3%, and 21.0% of the applied (p. 30; Table 4, p. 38). Mass
balances determined for duplicate soils after 48 hours following the adsorption phase averaged
95.1% (range 94.9-95.3%), 95.3% (range 94.9-95.7%), 96.7% (range 96.3-97.2%), and 102.1%
(range 100.5-103.7%) of the applied for the Speyer 2.2 sandy loam, Mechtildshausen loam,
Mussig clay loam soil, and Bretagne 1a silt loam soil, respectively (Table 5, p. 39). HPLC
analysis of the supernatants showed that the test item was not stable (Figure 8, p. 60).

The adsorption test was repeated with Speyer 2.2 sandy loam soil at a soil:solution ratio of 1:3.5
(w:v) and a nominal concentration of 0.019 mg/L, with the 0.01M CaCl; solution purgcd} with
helium for 30 minutes (pp. 19-20). The above procedure was followed; no mass balance,test was
performed. No equilibrium was reached. Adsorption averaged 62.1% and 76.7% of the applied
after 24 and 48 hours, respectively (p. 30; Table 6, p. 40). The instability of the test iteni: was
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observed by the degradation in the supernatants and the high adsorption. According to its
polarity, dimethyl disulfide should not be readily adsorbed.

The test was repeated using soil samples that were sterilized by gamma irradiation. The test was
repeated using the same four soils and procedure as listed above but with a soil:solution ratio of
1:2.5 (w:v) and a nominal concentration of 0.1 mg/L (pp. 19, 21-22). An equilibrium was
reached between 5-24 hours (p. 30; Figure 1, p. 52). After 24 hours, adsorption averaged 11.6%,
11.5%, 12.5%, and 16.9% for the Speyer 2.2 sandy loam, Mechtildshausen loam, Mussig clay
loam soil, and Bretagne 1a silt loam soil, respectively (Table 7, p. 41). Mass balances
determined for duplicate soils after 48 hours following the adsorption phase averaged 101.3%
(range 100.6-102.1%), 100.7% (range 100.3-101.1%), 102.1% (range 102.0-102.1%), and
101.6% (range 101.5-101.7%) of the applied for the Speyer 2.2 sandy loam, Mechtildshausen
loam, Mussig clay loam soil, and Bretagne 1a silt loam soil, respectively (Table 8, p. 42).
Registrant-calculated Freundlich adsorption K values averaged 0.5, 0.6, 0.4, and 0.8 for|the
Speyer 2.2 sandy loam, Mechtildshausen loam, Mussig clay loam soil, and Bretagne 1a silt loam
soil, respectively; corresponding Freundlich K, values were 23, 47, 15, and 42 (p. 31; Table 9, p.
43). Registrant-calculated adsorption K and K values were not reported. Based on HPLC
analysis, dimethyl disulfide accounted for 86.0-96.8% of the radioactivity in the supernatant
solutions; the soil extracts showed only dimethyl disulfide (Figures 10-11, pp. 62-63). The
control solution showed 100% dimethyl disulfide (Figure 9, p. 61). It was determined that
adsorption to the surface of the test vessels was very low, with [14C]dimethy1 disulfide
accounting for 99.4-100.5% of the applied after 48 hours (Table 7, p. 41; Figure 2, p. 53).

Based on the results of the preliminary studies, it was determined that the definitive study would
be conducted using an equilibration time of 24 hours and soil:solution ratios of 1:1 (w:v) for all
test soils (p. 31). It was also determined to sterilize the test soils for the definitive study jusing
gamma radiation due to instability of the test substance.
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2. Definitive study experimental conditions:
Table 3: Study design for the adsorption phase. ‘
‘ . . B
Parameters gpeyer 2.2 Mechtildshausen | Mussig 1; estf;tgne
andy loam | Loam Clay loam loam

Condition of soil (air dried/fresh)

Air-dried; sterilized using gamma radiation.!

Have these soils been used for other
laboratory studies? (specify which)

i
1
|

Soil (g/replicate)

14.5

Equilibrium solution used (eg: 0.01N
CaClz )

0.01M CaCl,, purged with helium gas.

Control used (with salt solution only)
(Yes/No)

Yes.

Nominal application
rates

Test material (mg a.i./kg soil)

0.001, 0.002, 0.011, 0.021, 0.102

concentrations > | Analytically measured
concentrations (mg

a.i./kg soil)

Not reported.

Identity and concentration of co-solvent, if
any

Ethanol, concentration not reported.

Soil:solution ratio (w:v) 1:1
Initiz}l pH of the equilibration solution, if 6.03
rovided

No. of Controls Duplicate.

replications Treatments Duplicate.
Time (hours) 24
Temperature (°C) 20+ 2°C

Equilibration Darkness (Yes/No) Yes.
Shaking method Rotary shaker.
Shaking time (hours) 24

Ic\/elrelgni(;‘ci gc;ft is(::rfl))aration of supernatant (eg., Centrifugation.
Speed (rpm) 2800

Centrifugation Duration (min) 10
ofso and sanuion_| "V reportd

Data were obtained from pp. 18-22 and Table 16, p. 51 of the study report.
1 The test soils were equilibrated with CaCl, solution, purged with helium, for > 12 hours prior to use.

2 Test material concentrations were calculated by the reviewer by converting mg/L to mg a.i./kg using the Kollowing
equation: [test concentration (mg/L) x total volume of test material (mL)] + amount of soil (g); eg. For the Speyer
2.2 sandy loam soil, highest concentration, nominal application rate: [0.102 mg/L. x 14.5 mL] + 14.5g= 0.%102 mg
a.i./kg soil.
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Table 4: Study design for the desorption phase.

Speyer 2.2 Mechtildshausen | Mussig | | Bretagne 1b

Parameters Sandy loam | Loam Clay loam| | Silt Loam

Were the soil residues from the adsorption phase I

used? If not, describe the method for adsorption Yes.
using a separate adsorption .

0.001 0.0003 0.0004 0.0004 0.0003
Amount of test
material present in the 0.002 0.0006 0.0008 0.0007 0.0005
adsorbed 0.011 0.0031 0.0035 0.0031 0.0031
state/adsorbed amount [y 5 0.0057 0.0061 0.0067 | 0.0065
(mg a.i/kg soil) ;

0.102 0.0308 0.0260 0.0252 | 0.0335
No. of desorption steps 1 r

Equilibration solution and quantity used per

treatment for desorption (eg., 0.01M CaCl,) 0.01M CaCly; ca. 14.5 mL.

Soil:solution ratio (w:v) 1:1
Lo Controls Duplicate.

Replications -
Treatments Duplicate.
Time (hours) 44

) Temperature (°C) 20x2°C

Desp .rptlo_n Darkness Yes. ‘

equilibration L
Shaking method Rotary shaker.
Shaking time (hours) 44
Speed (rpm) 2800

Centrifugation Duration (min) 10
Mf:thod of separatlon of Not reported.
soil and solution

Data were obtained from pp. 18-23 and Table 10, pp. 44-45 of the study report.

Desorption Kinetics: The desorption kinetic experiment was carried out for all four soiils at a
soil:solution ratio of 1:1 (w:v) for all test concentrations (0.001, 0.002, 0.011, 0.021, and 0.102
mg/kg soil). Following 24 hours of adsorption, the supernatant was removed and replaced with
an equivalent volume of CaCl, solution that had been purged with helium, and a desorption
phase was conducted (p. 23). After 4, 24, and 44 hours of desorption, duplicate aliquots were
analyzed by LSC. Aliquots of the supernatants were analyzed using HPLC after 44 hours to
check stability. |

3. Description of analytical procedures:

Extraction/clean up/concentration methods: No extraction/clean up/concentration methods
were employed in this study.

Total “C measurement: Following the adsorption and desorption phases, aliquots of the
supernatants were analyzed for total radioactivity using LSC (pp. 21, 23). The amount of the test
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item absorbed was determined from the difference between the initial and final amount in the
aqueous phase (p. 21).

Non-extractable residues, if any: No non-extractable residues were determined in this study.
Derivatization method, if used: A derivatization method was not employed in this stuﬁy.

Identification and quantification of parent compound: Aliquots of the adsorption amd
desorption supernatants were analyzed for [! *C]dimethyl disulfide using HPLC under tﬁe
following conditions (pp. 24-25): Merck Lichrospher 100 RP 18 pre-column (4 x 4 mm; 5 pm
particle size), Nucleosil C-18 column (4.6 x 250 mm; 5 pm particle size), mobile phase?
combining (Solvent A) water and (Solvent B) acetonitrile [percent A:B (v:v) at 0 min. ‘75 25; 15
min., 0:100; 20 min., 0:100; 20.1 min., 75:25; and 35 min., 75:25], flow rate of 1 mL/mpnute
using a FLO-ONE Beta A500 or SOOTR detector.

Identification and quantification of transformation products, if appropriate: Samples were
not analyzed for transformation products of dimethyl disulfide.

Detection limits (LOD, LOQ) for the parent compound: For LSC analysis, the Limit‘p of
Detection (LOD) were 0.15%, 0.13%, and 0.15% of the applied for the aqueous phase, soil
extracts, and combustion non-extractables, respectively (corresponding to 0.003 ug, 0.0020 ue,
and 0.003 ug parent equivalents; Appendix I, pp. 68-69). The corresponding LSC Limits of
Quantification (LOQ) were 0.23%, 0.19%, and 0.22% of the applied (corresponding to d) 004 g,
0.003 pg, and 0.004 pg parent equivalents). For HPLC ana1y51s the LOQ was 1.1% of the
applied. The LOD was not reported.

Detection limits (LOD, LOQ) for the transformation products, if appropriate: Sami)les
were not analyzed for transformation products of dimethyl disulfide.

II. RESULTS AND DISCUSSION

A. TEST CONDITIONS: The experimental temperature employed during the study qu
reported to be maintained at 20 + 2°C; supporting data were not provided (p. 18). The pH of the
control solution without soil was 6.03 (Table 16, p. 51). The pH of the soils after equlllﬁratlon
with 0.0IM CaClz solution ranged from 5.81-7.30. Based on HPLC analysis of the adsorptlon
supernatants, [*C]dimethyl disulfide was not completely stable, comprising 74.5-94.1%|of the
recovered rad10act1v1ty (p. 31; Figure 13, p. 65). Based on HPLC analysis of the desorpthon
supernatants, [! C]dlmethyl disulfide was completely degraded in the Mechtildshausen loam and
Mussig clay loam soils and was slightly degraded in the Speyer 2.2 sandy loam and Bretqagne Ib
silt loam soils, comprising 75.28-85.64% of the recovered radioactivity (p. 32; Figure 14{, p. 66).
Based on HPLC analysis of the application solution and the supernatant of the control solution
after 24 hours of shaking, the radiochemical purity of the test substance was 98.1% and 98 4%,
respectlvely (Figure 12, p. 64).
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B. MASS BALANCE: Mass balances were not determined in the definitive study. .

Table 5: Recovery of [“C]dimethyl disulfide, expressed as percentage of applied rad1oz}ct1v1ty, in

soil after adsorption/desorption (mean + s.d. ).

Speyer 2.2 Mechtildshausen | Mussig Bretagne \lb
Sandy loam | Loam Clay loam | Silt loam |
|

Matrices

At the end of the adsorption phase I3

Supernatant solution

Solid phase (extracted)

Non-extractable residues in soil, if
measured

Total recovery

At the end of the desorption phase

Supernatant solution

Solid phase (total “C)

Non-extractable residues in soil, if
measured

Total recovery :

1 Mass balances were not determined in the definitive experiment.
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Data Evaluation Record on the adsorption-desorption of dimethyl disulfide [DMDS] in soil

PMRA Submission Number {...... 1 EPA MRID Number !46917015

Table 6: Concentration of [14C]dimethyl disulfide in the solid and liquid phases at the end of
adsorption equilibration period (mean; n = 2).

Concentration Speyf-:r 22 Sandy-l loam . Mech.tildshausen.Loam .
(mg a.i/kg soil) 22_712;1)(111% azoilil.t/l;ri) % adsorbed gijﬁ;?mg a;‘;hft/l;}) % adsorbed
0.001 0.0003 0.0006 28.5 0.0004 0.0006 38.8
0.002 0.0006 0.0013 27.6 0.0008 0.0012 37.9
0.011 0.0031 0.0062 29.5 0.0035 0.0066 327
0.021 0.0057 0.0125 274 0.0061 0.0137 29.2
0.102 0.0308 0.0587 30.3 0.0260 0.0703 25.6
Concentration Muss?g Clay loar.n . B}retafgne 1b Silt .loam .
(mg a.i/kg soil) Z.Iil./slg él) (mg zi:;h:t/l;ri) % adsorbed gg‘jﬁél)(mg Zﬁ;(:llu/l;ri) % adsorbed -
0.001 0.0004 0.0006 39.6 0.0003 0.0006 27.1
0.002 0.0007 0.0013 34.4 0.0005 0.0012 25.7
0.011 0.0031 0.0070 29.4 0.0031 0.0055 29.6
0.021 0.0067 0.0133 32.3 0.0065 0.0107 31.1
0.102 0.0252 0.0721 24.7 0.0335 0.0509 32.9
1 Data were obtained from Table 10, pp. 44-45 of the study report. Means were determined by the study|author.
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Table 7: Concentration of [“C]dimethyl disulfide in the solid and liquid phases at the epd of the

desorption step (mean, n = 2).
Speyer 2.2 Sandy loam : Mechtildshausen Loam'
(Crzncae?;rljti;)(?ﬂ) on soil (mg in solution % desorbed on soil (mg in solution % desorbed
B ai/kg) | (ugai/mL) :Z:frgiéhe ai/kg) (ug ai/mL) Zisz’rgiéhe
0.001 0.0003 0.0002 214 ND ND ND
0.002 0.0006 0.0005 21.8 ND ND ND
0.011 0.0028 0.0026 24.3 ND ND ND
0.021 0.0047 0.0052 25.0 ND ND ND
0.102 0.0284 0.0221 21.7 ND ND ND
Mussig Clay loam" Bretagne 1b Silt loam
Concentration . . . % desorbed . . . % desorbed
(mg a.i/kg soil) | On soil (mg in solutlon‘ as % of the on soil (mg in solution a% % of the
a.i/kg) (ng a.i./mL) adsorbed a.i/kg) (g a.i/mL) adsorbed
0.001 ND ND ND 0.0004 0.0002 16.2
0.002 ND ND ND 0.0006 0.0005 21.6
0.011 ND ND ND 0.0031 0.0027 25.3
0.021 ND ND ND 0.0058 0.0057 27.3
0.102 ND ND ND 0.0312 0.0246 24.1
Data were obtained from Table 14, p. 49 of the study report. Means were determined by the study author] ND= Not
determined.
1 ["“C]Dimethyl disulfide was completely degraded in the Mechtildshausen loam and Mussig clay loam soils after
44 hours of desorption (p. 32). |
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Table 8: Reviewer calculated adsorption and desorptlon constants of [*C]dimethyl d1sulf1de in
the soils.

Soil _ Adsorption Desorption |
01

K4 K Im |1 Ko |Kee |Ka K; im | Ko | Koe
Speyer 2.2 0.679 | 0.719 | 1.01 | 0999 [30 |31 |3.38 2.53 0.95 | 099 | 147 | 110
Sandy loam :
ﬁzﬁﬁgﬂdshausen 0.597 | 0.297 | 0.87 |0.999 |46 |23 |NR ND ND |ND |ND |ND
{\(’)I:s:;g Clay 0554 | 0300 | 088 (0997 {19 |10 |NR ND ND |ND. |ND |ND

e

Bretagne 1b 0.860 | 1.355 | 1.09 | 0.998 |43 |68 |3.18 1.89 0.92 odg9 159 | 95
Silt lJoam

K, - Adsorption and desorption coefficients; K - Freundlich adsorption and desorption coefficients; 1/n 4 Slope of
Freundlich adsorption/desorption isotherms.

K, - Coefficient adsorption per organic carbon (K, or K x 100/% organic carbon).

r* - Regression coefficient of Freundlich equation.

NR = Not reported; ND = Not determined.

1 [“C]Dimethyl disulfide was completely degraded in the Mechtildshausen loam and Mussig clay loam so11s after
44 hours of desorption (p. 32).

Table 9: Registrant calculated adsorption and desorption constants of [**C]dimethyl disﬁllfide in
the soils. :

Soil Adsorption Desorption |
01

Ks | K¢ 1/n r? Koe | Ko |Ka K¢ I/n r? Ko | Ko
Speyer 2.2 NR {0532 [1.02 |09992 |21 |23 |NR 0923 |096 |09925 |NR |40
Sandy loam
Mechglldshausen | NR | 0257 086 | 09997 |42 |20 |NR [ND |ND |ND  |NR |ND
{f:;f;g Clay NR 0257 087 |09970 |17 |9 |NR |ND [(ND |[ND | |NR | ND
Bretagne 1b NR | 0828 | 107 |09994 |28 |41 |NR |0652 | 088 |09847 |NR |33
Silt loam i

Koc values for each soil were determined based on the mean of Koc values for each sample in Table 10, bp. 44-45.
All other data were obtained from pp. 32-33; Tables 12, 15, pp. 47, 50; and Figures 3-4, 6-7, pp. 54-56, 518-59 of the
study report.
K - Adsorption and desorption coefficients; K¢ - Freundlich adsorption and desorption coefficients; 1/n - Slope of
Freundlich adsorption/desorption isotherms.
K. - Coefficient adsorption per organic carbon (K, or K x 100/% organic carbon).
1” - Regression coefficient of Freundlich equation.
NR = Not reported; ND = Not determined.
1 Freundlich K; values were calculated by the study author using the following equation (pp. 26-28):
log C; =log K¢+ (1/n) log (C,q), where
C, = soil concentration after adsorption or desorption (Lg/g);
C,y = concentration of supernatant after adsorption or desorption (jig/g);
1/n = exponential constant or slope; and
K¢ = Freundlich sorption constant.

2 [14C]D1methy1 disulfide was completely degraded in the Mechtildshausen loam and Mussig clay loam smls after
44 hours of desorption (p. 32).
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C. ADSORPTION: After 24 hours of equilibration, 27.4-30.3%, 25.6-38.8%, 24.7-39.6%, and
25.7-32.9% of the applied ['“C]dimethyl disulfide was adsorbed to the Speyer 2.2 sandy loam,
Mechtildshausen loam, Mussig clay loam, and Bretagne 1b silt loam soils, respectively (p 31;
Table 10, pp. 44-45). Registrant-calculated Freundlich adsorption K values were O. 532; 0.257,
0.257, and 0.828 for the Speyer 2.2 sandy loam, Mechtildshausen loam, Mussig clay loam and
Bretagne 1b silt loam soils, respectively; corresponding Freundlich Ko values were 23, 20, 9,
and 41 (pp. 32-33; Table 12, p. 47; Figures 3-4, pp. 54-56). Registrant-calculated adsoﬂptlon K
and K, values were not reported.

The reviewer calculated Freundlich K and K4 values for both the adsorption and desorptuon
phases The below equations show the calculations of K¢and K4 and subsequent K, and Ko
values.

Freundlich Adsorption and Desorption Kf Value Calculation:
K C,V,-CV, Lol
e m eg

Adsorption and Desorption K4 Value Calculation:
COVO - Cquo

da =TT Tl
m

Freundlich Adsorption K; Value Normalized to Organic Carbon Content (Kjs,.)
Calculation:

_ K,

e " 90C |
Adsorption Kgq Value Normalized to Organic Carbon Content (K,.) Calculation:
K = Ky

“ %0C

where
Cy = the concentration in the water before sorption (1g/mL);;
Vp = the total water volume in the batch system (ml);
m = the dry mass of sorbent (g);
% OC = percent organic carbon in the soil; and
1/n = exponent of the Freundlich isotherm.

The reviewer calculated values values were similar to the registrant’s provided values for all
partition coefficients. The equations shown in II.C were used for these calculations.
Registrant-calculated Freundlich adsorption K values were 0.532, 0.257, 0.257, and O. 82\8
Freundlich adsorption K, values are 23, 20, 9, and 41 for Speyer sandy loam, Mechtildshausen
loam, Mussig clay loam, and Betagne silt loam soils respectively. Registrant-calculated
adsorption K and K values are not reported. The reviewer-calculated Freundlich adsorption K
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values are 0.719, 0.297, 0.300, and 1.355; Freundlich Koc values are 31, 23, 10, and 68 for the
Speyer sandy loam, Mechtildshausen loam, Mussig Clay loam, and Betagne silt loam soils,
respectively. and the Freudlich K value is 89. The reviewer-calculated adsorption K values are
0.679, 0.597, 0.554, 0.860; adsorption Koc values 30, 46, 19, and 43 for the Speyer saﬂdy loam,
Mechtildshausen loam, Mussig Clay loam, and Betagne silt loam soils, respectively.

The reviewer-calculated r* value for Kads vs. % organic carbon was 0.1441, Kads vs. pH was 4 x
10”, and Kads vs. % clay was 2 x 10°. The statistical analysis included the average Kads values
and site-specific data for the Speyer, Germany Loam; Mechtildshausen, Germany Loam; Mussig,
France Loam; Bretagne, France Silt Loam (MRID 46917015) soil studies and California Sandy

Loam soil study (MRID 46917014).

D. DESORPTION: Registrant-calculated Freundlich desorption K values were 0.923 and 0.652
for the Speyer 2.2 sandy loam and Bretagne 1b soils, respectively; corresponding Freundlich
desorption K, values were 40 and 33 (pp. 32-33; Table 15, p. 50; Figures 6-7, pp. 58-59).
[14C]D1methyl disulfide was completely degraded in the desorption supernatants of the
Mechtildshausen loam and Mussig clay loam soils (Figure 14, p. 66). Therefore, Freundlich
values could not be determined. Registrant-calculated desorption K and K, values were not
reported. In the desorption kinetic experiment, a slow decrease of radioactivity in the
supernatants of the Speyer 2.2 sandy loam and Bretagne 1b silt loam soils was observed
Radioactivity in the desorption supernatants of the Speyer 2.2 sandy loam soil averaged 43.2% of
the adsorbed after 4 hours, decreased to 32.1% after 24 hours, and was 2.4% after 44 hours;
corresponding values for the Bretagnelb silt loam soil were 45.9%, 39.4%, and 2.3% (Table 13,
p. 48; Figure 5, p. 57).

The reviewer calculated Freundlich adsorption K values values were similar to the registrant’s
provided values.. The equations shown in II.C were used for these calculations. The registrant-
calculated Freundlich desorption K values are 0.923 and 0.652; Freundlich K, values are 40 and
33 for the Speyer sandy loam and Betagne silt loam soils, respectively. The registrant-calculated
desorption K and K, values were not reported. Reviewer-calculated Freundlich desportpion K
values are 2.53 and 1.89; Freundlich desorption Koc values are 147 and 159 for the Speyer sandy
loam and Betagne silt loam soils, respectively. The reviewer-calculated Freundlich desorption K
and K, values were not determined.

Radioactivity in the desorption supernatants for the Mechtildshausen loam and Mussig clay loam
soil rapidly decreased over time. Radioactivity in the desorption supernatants of the
Mechtildshausen loam soil averaged 29.8% of the adsorbed after 4 hours, decreased to 6] 6%
after 24 hours, and was -9.0% after 44 hours; corresponding values for the Mussig clay loam soil
were 29.3%, -46.8%, and -23.0%. ‘

L. STUDY DEFICIENCIES
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1.

Volatile residues were not trapped in the experimental design.

2. Material balances were not determined. .

IV.REVIEWER’S COMMENTS

1.

The reviewer calculated Freundlich 1/n values for the adsorption phase were below 0.9 for
the Mechtildshausen loam and Mussig clay loam soils. The registrant calculated Freundlich
1/n values for the desorption phase were below 0.9 in the Bretagne 1b silt loam soil.,
Freundlich 1/n values under idealized conditions should be in the range of 0.9 to 1. 1

The study author reported incorrectly reported that for the preliminary and screenin 7 tests,
the aqueous supernatant and the combined extracts of each tube were submitted to HPLC
analysis after 24 hours of adsorption (Section 2.3.7, p. 23). The HPLC analyses wete
conducted after 48 hours of adsorption, based on Tables 3 and 8 of the study report dpp 37,
42).

The maximum field application rate for dimethyl disulfide was not reported. Subd1\¢1s1on N
guidelines specify that one test concentration should be roughly equivalent to the mammum
proposed or registered field application rate of the parent compound.

Registrant values for the indirectly determined concentrations of ['“C] DMDS in soii after
equilibrium [(C,V,-CaqVo)/m] do not match the reviewer’s calculated values.

.. None of the test soils had an organic matter content of <1%, as recommended by Subdwlsmn

N guidelines.

. FAO soil classifications were provided by the registrant. The Speyer, Germany, Mussig,

France, and Bretagne, France soils are all classified as cambisols which are equivalent to
Inceptisols in the U.S. Taxonomic Classification system. The Mechtildshausen, Gerqhany soil
is classified as Luvic Phacozem which is equivalent to the Chernozemic soils in the U.S.
Taxonomic Classification system. Therefore, the mineral and chemical properties of these
soils can be considered representative of that which is found domestically.

V. REFERENCES

1.

U.S. Environmental Protection Agency. 1982. Pesticide Assessment Guidelines, Subﬂivision
N, Chemistry: Environmental Fate, Section 163-1. Mobility studies. Office of Pest1¢1de and
Toxic Substances, Washington, DC. EPA 540/9-82-021.

U.S. Environmental Protection Agency. 1989. FIFRA Accelerated Reregistration, Phase 3
Technical Guidance. Office of the Prevention, Pesticides, and Toxic Substances,
Washington, DC. EPA 540/09-90-078.
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Attachment 1: Structures of Parent Compound and Transformation Products
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Dimethyl disulfide [dimethyldisulfide; DMDS; 2,3-dithiabutane; methyl disulfide;
(methyldithio)methane; (methyldisulfanyl)methane; methyldithion ethane]

IUPAC Name:  Dimethyl disulfide.

CAS Name: Not reported.

CAS Number: 624-92-0

SMILES String: S(SC)C (EPI Suite, v3.12 SMILES String).

Unlabeled

S CH
H3C/ \S/ 3

[ *C]dimethyl disulfide

S CH
H3C/ ~ S/ 3

*

* = Location of the radiolabel.
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Identified Compounds
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Dimethyl disulfide [dimethyldisulfide; DMDS; 2,3-dithiabutane; methyl disulfide;
(methyldithio)methane; (methyldisulfanyl)methane; methyldithion ethane]

IUPAC Name:  Dimethyl disulfide.

CAS Name: Not reported.

CAS Number: 624-92-0

SMILES String: S(SC)C (EPI Suite, v3.12 SMILES String).

S<_. _CH
HC/ \S/ 3

3
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Attachment 2: Excel Spreadsheets
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Figure 2-1. Calculation of adsorption soil — water partition coefficients Kd, Koc, Kf, and Kfoc for Speyer, Germany Sandy
Loam Soil.

Caq
C, Cooil Conc. in
Initial Conc. in solution Vo m
Solution  soil after after Volume of Dry mass
Conc.  equilibrium equilibrium  Solution of sorbent  (C,V,- Kd Koc Kf Kfoc
(ng/mi) (ug/g) (ng/ml) (ml) (9 CagVo)m ~ (mlig) OC (%) (mlig)  log Csoil log Caq 1/n (ml/g) (mi/g)
0.102 0.0308 0.0587 14.5 14.5 0.0433 0.737649 0.023 32.0717 -1.511449 -1.231362 1.011 0.761018 33.08773
0.021 0.0057 0.0125 14.5 14.5 0.0085 0.68 0.023 29.66522 -2.244125 -1.90309 1.011 0.71358 31.02523
0.011 0.0031 0.0062 14.5 14.5 0.0048 0.774194 0.023 33.66059 -2.508638 -2.207608 1.011 0.818716 35.59634
0.002 0.0006 0.0013 14.5 14.5 0.0007 0.538462 0.023 23.41137 -3.221849 -2.886057 1.011 0.579297 25.18683
0.001 0.0003 0.0006 14.5 14.5 0.0004 0.666667 0.023 28.98551 -3.522879 -3.221849 1.011 0.723351 31.45004
E/n 0.679394 29.53888 0.719192 31.26924
Freundlich Isotherm
0
-0_5 4
_1 4
S 1.5+ * —
2
2 2T
Q y=1.011x - 0.2867
9 -25 - - *
) / R = 0.9991
-3 /
-3.5 - -— -
-4 T T T T — 1
-3.5 -3 -2.5 -2 -15 -1
log Caq (ug/ml)

Notes: -
1. Data obtained from Table 10, pp. 44-45.
2. Csqi and Gy, based on registrant-reported mean of two replicates. . S

3. Registrant only reported the mean G and C,, values, but not for inidividual replicates. Therefore, the C, and C.q values could not be verified.
4. Registrant reported values of ['*C] DMDS concentrations in soil after equilibrium (shown as C,o above) do not match the calculated values[shown as CoVo-

CagVo)/m above].
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Figure 2-2. Calculation of desorption soil — water partition coefficients Kd, Koc, Kf, and Kfoc for Speyer, Germany Sandy
Loam Soil,

Caq
C, Ceoi Conc. in
Initial Conc. in solution Vo m
Solution  soil after after Volume of Dry mass
Conc.  equilbrium equilibrium  Solution of sorbent  (C,V,- Kd Koc Kf Kfoc
(ng/mi) (ng/g) (ng/mi) (mi) (@ CaqVo¥m  (ml/g) OC (%) (mlig)  log Csoil  log Caq 1/n (ml/g) (mi/g)
0.102 0.0284 0.0221 14.5 14.5 0.0799 3.615385 0.023 157.1906 -1.546682 -1.655608 0.9535 3.02809 131.6561
0.021 0.0047 0.0052 14.5 14.5 0.0158 3.038462 0.023 132.107 -2.327902 -2.283997 0.9535 2.379293 103.4475
0.011 0.0028 0.0026 145 14.5 0.0084 3.230769 0.023 140.4682 -2.552842 -2.585027 0.9535 2.44964 106.5061
0.002 0.0006 0.0005 14.5 14.5 0.0015 3 0.023 130.4348 -3.221849 -3.30103 0.9535 2.1068 91.60001

0.001 0.0003 0.0002 14.5 14.5 0.0008 4 0.023 173.913 -3.522879 -3.69897 0.9535 2.691894 117.0389
) Z/n 3.376923 ’ 146.8227 2.531143 110.0497

Freundlich Isotherm

_—

P sl - y = 0.9535x - 0.0553

-2.5
-3 -

log Csoil (ug/g)

-4 T T T T T
-4 -3.5 -3 -2.5 -2 -1.5 -1
log Caq (ug/ml)

Notes:

1. Data obtained from Table 14, p. 49.

2.-Csoil-and-Cag basedonregistrant-reported mean of two repficates. - e —

3. Registrant only reported the mean Csoil and Caq values, but not for inidividual replicates. Therefore, the Csoil and Cagq values could not be verified.

4. Registrant reported values of.['“C] DMDS concentrations in soil after equilibrium (shown as C,; above) do not match the calculated values[shown as CoVo-

CagVo)/m abovel].
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Figure 2-3. Calculation of adsorption soil — water partition coefficients Kd, Koc, Kf, and Kfoc for Mechtildshausen, Germany

Sandy Loam Soil.
Caq
G, Csoi Conc. in
Initial Conc. in solution Vo m -
Solution  soil after after Volume of Dry mass
Conc.  equilibrium equilibrium Solution of sorbent  (C,V,- Kd Koc Kf Kfoc
(ng/mh (no/g) (ng/mi) (ml) (@ CagVoym  (ml/g) OC (%) (mlig)  log Csoil  log Caq 1/n (ml/g) (ml/g)
0.102 0.026 0.0703 14.5 14.5 0.0317 0.450925 0.0128 35.22849 -1.585027 -1.153045 0.8673 0.317026 24.76766
0.021 0.0061 0.0137 14.5 14.5 0.0073 0.532847 0.0128 41.62865 -2.21467 -1.863279 0.8673 0.30154 23.55782
0.011 0.0035 0.0066 14.5 14.5 0.0044 0.666667 0.0128 52.08333 -2.455932 -2.180456 0.8673 0.342422 26.75175
0.002 0.0008 0.0012 14.5 14.5 0.0008 0.666667 0.0128 52.08333 -3.09691 -2.920819 0.8673 0.273096 21.33566
0.001 0.0004 0.0006 14.5 14.5 0.0004 0.666667 0.0128 52.08333 -3.39794 -3.221849 0.8673  0.249098 19.46074
Z/n 0.596754 46.62143 0.296637 23.17473
Freundlich Isotherm
0 —
-0.5 — -~
-1 S — -
3 -1.5 - -
= /
= _2 o . - :
f§ y = 0.8673x - 0.5831
2.5 1—
g R® = 0.9993
-3 +— ]
-3.5
-4 T T 7 7
-3.5 -3 -2.5 -2 -1.5 -1
log Caq (ug/ml)

Notes:

1. Data obtained from Table 10, pp. 44-45.

2. Csoi and C,q based on registrant-reported mean of two replicates.

T3 Registrant only reported the mean G, and C,q values, but not for inidividual replicates. Therefore, the Cs; and C,q values could not be verified.

4. Registrant reported values of ['“C] DMDS concentrations in soil after equilibrium (shown as C,; above) do not match the calculated values[shown as CoVo-

CagVo)/m above].

Page 28 of 32



Figure 2-4. Calculation of adsorption soil — water partition coefficients Kd, Koc, Kf, and Kfoc for Mussig, France Clay Loam
soil.

Caq
Cu Csoil Conc. in
Initial Conc. in solution Vo m
Solution  soil after after Volume of Dry mass
Conc.  equilbrium equilibrium Solution of sorbent  (CoV- Kd Koc Kf Kfoc
(ug/ml) (ng/g) (ug/mi) (ml) @ CogVo)m  {(mi/g) OC (%) (mi/g)  log Csoil  log Caq 1/n (ml/g) (ml/g)
0.102 0.0252 0.0721 14.5 145 0.0299 0.414702 0.0298 13.91617 -1.598599 -1.142065 0.8832 0.30503 10.23591
0.021 0.0067 0.0133 14.5 145 0.0077 0.578947 0.0298 19.42776 -2.173925 -1.876148 0.8832 0.349546 11.72975
0.011 0.0031 0.007 14.5 14.5 0.004 0.571429 0.0298 19.17546 -2.508638 -2.154902 0.8832 0.320088 10.74121
0.002 0.0007 0.0013 14.5 14.5 0.0007 0.538462 0.0298 18.06918 -3.154902 -2.886057 0.8832 0.247778 8.314708
0.001 0.0004 0.0006 14.5 14.5 0.0004 0.666667 0.0298 22.37136 -3.39794 -3.221849 0.8832 0.280283 9.405471

Z/n 0.554041 18.59199 0.300545 10.08541

Freundlich Isotherm

/ v = 0.8832x - 0.5741
| / R2 = 0.9972
-3

log Csoil (ug/g)
)

-3.5 -3 -2.5 -2 -1.5 -1
log Caq (ug/ml)

Notes:
1. Data obtained from Table 10, pp. 44-45.

. 2. Csqrand Cqq based on registrant-reported mean of two replicates.. - - _ e

3. Registrant only reported the mean C and C,q vaiues, but not for inidividual replicates. Therefore, the Cy; and C.q values could not be verified.

4. Registrant reported values of ['*C] DMDS concentrations in soil after equmbrlum (shown as C,q; above) do not match the calculated values[shown as CoVo-
CagVo)/m above].
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Figure 2-5. Calculation of adsorption soil — water partition coefficients Kd, Koc, Kf, and Kfoc Bretagne, FR Silt Loam soil.

Caq
Co Csoil Conc. in
Initial Conc. in solution Vo m
Solution  soil after after Volume of Dry mass
Conc.  equilibrium equilibrium  Solution of sorbent  (C,V,- Kd Koc Kf Kfoc
(ng/mi) (ng/9) (ug/mi) (mt) (9 CagVo)/m  (mlg) OC (%) (mi/g)  log Csoil log Caq 1/n {(ml/g) (ml/g)
0.102 0.0335 0.0509 14.5 14.5 0.0511 1.003929 0.02 50.19646 -1.474955 -1.293282 1.0872 1.301599 65.07997
0.021 0.0065 0.0107 14.5 14.5 0.0103 0.962617 0.02 48.13084 -2.187087 -1.970616 1.0872 1.429852 71.49262
0.011 0.0031 0.0055 14.5 14.5 0.0055 1 0.02 50 -2.508638 -2.259637 1.0872 1.574129 78.70646
0.002 0.0005 0.0012 14.5 14.5 0.0008 0.666667 0.02 33.33333 -3.30103 -2.920819 1.0872 1.198406 59.92032
0.001 0.0003 0.0006 14.5 145 0.0004 0.666667 0.02 33.33333 -3.522879 -3.221849 1.0872 1.273075 63.65374
I/n 0.859976 42.99879 1.355412 67.77062
Freundlich Isotherm
0
-0.5 -
=1 4 - — e
-1.,5 - oty
-2 -

y = 1.0872x - 0.0623

2.5 - — ~
/ R%=0.9978
-3 14— - ; -
-3.5 -ﬁ/

-3.5 -3 -2.5 -2 -1.5 -1
log Caq (ug/mil)

fog Csoil (ug/g)

Notes:
1. Data obtained from Table 10, pp. 44-45.
2. Cso and C,q based on registrant-reported mean of two replicates.

3. Registrant only reported the mean Cgq and C,q values, but not for inidividual replicates. Therefore, the Cy; and Cyq values could not be verified.
4. Registrant reported values of ['“C] DMDS concentrations in soil after equilibrium (shown as C.q; above) do not match the calculated values[shown as CoVo-
CaqgVo)/m above].
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Figure 2-6. Calculation of desorption soil — water partition coefficients Kd, Koc, Kf, and Kfoc Bretagne, FR Silt Loam soil.

C.
Initial
Solution
Conc.
(ug/mi)
0.102
0.021
0.011
0.002
0.001

Notes:

Caq
Csoi Conc. in
Conc. in solution Vo m
soil after after Volume of Dry mass
equilibrium equilibrium  Solution of sorbent  (C,V,- Kd Koc Kf Kfoc
(ng/g) (ng/ml) (mt) (9) CaqVo)/m (ml/g) OC (%) (ml/g) log Csoil log Caq 1/n (ml/g) (ml/g)
0.0312 0.0246 14.5 14.5 0.0774 3.146341 0.02 1567.3171 -1.505845 -1.6090649 0.916  2.304859 115.243
0.0058 0.0057 14.5 14.5 0.0153 2.684211 0.02 134.2105 -2.236572 -2.2441251 0.916 1.739042 86.9521
0.0031 0.0027 14.5 14.5 0.0083 3.074074 0.02 153.7037 -2.508638 -2.5686362 0.916 1.870462 93.5231
0.0006 0.0005 14.5 14.5 0.0015 3 0.02 150 -3.221849 -3.30103 0.916 1.58429 79.21451
0.0004 0.0002 14.5 14.5 0.0008 4 0.02 200 -3.39794 -3.69897 0.916 1.955899 97.79497
In 3.180925° 159.0463 1.890911 94.54553
Freundlich Isotherm
0
-0.5
-1
2.5 o
3 /
g * /
_8_’ 2.5 y=0.916x - 0.1153
/ R” = 0.9869
-3 /
-3.5 < ‘
-4 T T T H T
-4 -3.5 -3 -2.5 -2 -1.5 -1
log Caq (ug/ml)
1. Data obtained from Table 14, p. 49.
2. Csoil and Caqg based on registrant-reported mean of two replicates.
3. Registrant only reported the mean Csoil and Caq values, but not for inidividual replicates. Therefore, the Csoil and Caqg values couid not be verified.
4. Registrant reported values of ['*C] DMDS concentrations in soil after equilibrium (shown as C.,; above) values[shown as CoVo-.- .-

CagVo)/m above].
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Figure 2-7. Statistical regression analysis of Kads versus site-specific % organic matter, % clay, and pH from California

Sandy Loam; Speyer, Germany Loam; Mechtildshausen, Germany Loam; Mussig, France Loam; and Bretagne, France Silt
Loam soil studies.

Kd
Soil (ml/g) % OC % Clay pH
CA Sandy Loam ' 46.36591  0.006 0.130 7.8
Speyer, GM Sandy Loam 2 29.53888 0.023 0.081 5.6
Mechtildshausen, GM Loam > 46.62143  0.0128 0.176 7.4
Mussig, FR Clay Loam® 18.59199 0.0298 0.342 7.5
Bretagne, FR Silt Loam 2 42.99879 0.02 0.174 5.8
Z/n 36.8234

Kads versus % Organic Carbon Kads versus % Clay

3.5% 40.0%
3.0% >~ 35.0% *
25% o~ 30.0%

© 200 o~ . 25.0% \

8 2.0% \ L 4 g 20.0%

* 5% ~—~——t * 15.0% L o————
1.0% 10.0% . v
05% = -(::.{2(3?;)(7:]0(;0427 5.0% y==0:0046x=+0:3486
0.0% T T T y . . - .‘ 0.0% T r . . ; —R2=0.3203

105 15,5 205 255 305 355 405 455 50.5 10 15 20 25 30 35 40 45 50
Kads (ml/g) Kads {(ml/g)

Kads versus pH

8.0
*

75 el r 3

7.0

T 65 y =0.0086x+65049 .|
2

6.0 R = 0.0124 o

5.5 *

5.0 T T T T T T T

10 15 20 25 30 35 40 45 50
Kads (ml/g)

Notes:

1. Data were obtained from Table 1, p. 33. Kads values were reviewer-calculated via the direct method using data obtained form Table 11, pp. 43 of the study report (MRID 46917614).
2. Data were obtained from Table 1, p. 35. Kads values were reviewer-calculated via the direct method using data obtained form Table 10, pp. 44-45 of the study report (MRID 46917015).
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