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EXECUTIVE SUMMARY 

The volatilization of dimethyl disulfide (DMDS; formulateld product containing nomin;il298% 
DMDS) was studied following one broadcast shank applicaition at Lagosanto, Italy (Si 1) and 
San Guiseppe, Italy (Site 3), and following one shank application to raised beds at Mat '$ lascanas, 
Spain (Site 2) and Lawford, Essex, United Kingdom (Site 4), with subsequent coverind of the 
soil with Virtually Impermeable Film (VIF) plastic film. The treated area at Site 1 and Fite 3 was 
approximately 36 m x 140 m and 34 m x 150 m, respectivelly. The treated area at Site.2 was 
approximately 78 x 146 m, containing 74 raised beds, each approximately 40 cm high and 50-55 
cm wide. The treated area at Site 4 was approximately 100 m x 100 m, containing 65 r ised beds, 
each approximately 30 cm high and 75 cm wide. Soil was characterized for 10-cm incr 1 ments to 
a depth of 30 cm, and found to be a loamy sand at Site 1 (pH 7.7-7.8, organic carbon: d.7-LO%), 
a sand at Site 2 (pH 6.7-7.2, organic carbon: 0.2-0.3%), a loamy sand at Site 3 (pH 7.9-b.1, 
organic carbon: 0.3-0.4%), and a sandy silt loam at Site 4 (pH 
1.0%), using a soil classification system other than the USDA soil 
sites were representative of strawberry and carrot growing regions 
Kingdom in which fumigation practices are conducted. 

Test applications were made to each site between August 152 and October 14,2005 at 
rates of 378.4 kg DMDSha at Site 1,400.8 kg DMDSha (80.1 g D M D s I ~ ~  for 
Site 2,377.6 kg DMDSha at Site 3, and 417.7 kg DMDS/ha (84.6 g D M D s / ~ ~  
at Site 4. The test substance was applied using typical comniercial application 
shallow shank, injection fumigation at each test site. Immediately after 
was covered by VIF plastic film (25-50 pm thickness) at each test site. Seven days afte the 
fumigation, the middle of each row of VIF was cut open for its entire length at Site 1 $ Site 3, 
and two parallel offset set of holes or slits were left in the top of the VIF on the raised bbds at 
Site 2 and Site 4 for aeration. I 

I 

Four air monitoring areas were located at the boundary of the treated area at the 
between the comers of the treated area (0 m) and in each of four concentric 
approximately 5,25,50, and 75 m from the treated test 
collection tubes located 1.5 m above the soil surface. Air samples were 
days at approximately 0 to 6 hours, 6 to 12 hours, 12 to 18 hours, and 
during the fumigation and aeration procedures at 0 and 7 days, 
were collected approximately every 2 hours. Air samples were 
filter tubes containing Anasorb CSC. Following collection, the 
for up to 158, 183, 136, and 167 days until analysis for Sites 
sorbent from the air filter tubes was extracted by shaking 
hexane extract was analyzed by GCNS. The LOQ was 
pg/sample. Samples were not analyzed for transformation products of DMDS. 

Maximum wind speeds recorded on the day of application were 2.8,3.3,2.6, and 2.8 mlk  for 
Sites 1,2,3, and 4, respectively, with maximum wind speeds for the 10-day study perio of 4.7 
m/s for Site 1,6.9 m/s for Site 2,4.3 m / s  for Site 3, and 6.9 mls for Site 4 (the height of 1 he 
measurement was not reported). Mean daily air temperatures for the 10-day study period ranged 
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from 14.7 to 19.9OC at Site 1,21.3 to 26.0°C at Site 2, 10.6 to 15.8OC at Site 3, and 12.3 to 
18.9"C at Site 4. Mean daily soil temperatures ranged from 17.0 to 22.0°C at Site 1,2648 to 
30.6OC at Site 2, 13.7 to 16.4"C at Site 3, and 14.3 to 21.5"C at Site 4. Mean daily relative 
humidity ranged from 68.9 to 99.2% at Site 1,45.9 to 82.7% at Site 2,70.2 to 99.4% 
and 79.6 to 97.4% at Site 4. Site 1 received a total of 4.8 crn of rainfall, with over 
total rainfall occurring during the last 2 days of the study period. Site 2 received a 
cm of rainfall. Site 3 received a total of 2.5 cm of rainfall, with 2.3 cm falling on 
of the study. Site 4 received a total of 2.3 cm of rainfall. 

DMDS was reported in terms of total micrograms per cubic meter environmental conce tration 
in air (pglm3). Maximum mean values were observed at the sampling stations located a the 
boundary of the test plots (0 m) unless otherwise specified. Mean concentrations of D L S, 
based on the rolling 24-hour period, reached a maximum of approximately 200-294 pgl by 1-2 
days posttreatment at all four test sites before decreasing to approximately 20-76 pglm by 6 
days posttreatment (the day prior to aeration). The rolling 24-hour period was from the tart of 
h i g a t i o n  (ranging from 09:OO to 12:45) to the following 06:OO for day 0 samples, and from 
06:OO to 06:OO for samples through 7-8 days posttreatment. 'The 9 and 10 day samples ere I' bulked for analysis and the sampling period varied. Maximum worst-case daily DMDS 
concentrations (highest individual result) were approximately 1734 pg/m3 (1 day) at Sit 1 (5 m), 
1554 pglm3 (day 0) at Site 2,1372 pglm3 (day 0) at Site 3 (75 m), and 591 pg/m3 (1 da ) at Site 
4. Following aeration at Site 1, mean DMDS concentrations reached a maximum of 568.639 
pg/m3 at 8 days (5 m) before decreasing to a maximum of 4.376 irg/m3 by 10 days. Foll wing 
aeration at Site 2, mean DMDS concentrations reached a maximum of 22.070 pg/m3 at days 

of 4.841 pglm3 by 10 days. 

I 
before decreasing to a maximum of 3.228 pglm3 by 10 days (5 m). Following aeration 
mean DMDS concentrations reached a maximum of 264.380 pg/m3 at 8 days before 
to a maximum of 62.458 w m 3  by 10 days (5 m). Following aeration at Site 4, mean 
concentrations reached a maximum of 71.217 pg/m3 at 7 days before decreasing to a 

Study Acceptability: This study is classified Supplemental. No significant deviations qom 
good scientific practices were noted. Volatility was not reported in units of pg/cm2h or1 
glha/day. The highest recommended label rate was not reported and the study was not cgnducted 
domestically. 

MATERIALS AND METHODS 

The concentration of dirnethyl disulfide (DMDS, ATOMALC31; formulated product contpining 
nominal 298% DMDS) in air was measured following one broadcast shank application 
Lagosanto, Italy (Site 1) and San Guiseppe, Italy (Site 3), anid following one shank 
raised beds at Matalascanas, Spain (Site 2) and Lawford, Essex, United Kingdom 
subsequent covering of the soil with Virtually Impermeable Film (VIF) plastic 
and pp. 30-31). The studies were conducted from August to October to 
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potential use pattern timing for dimethyl disulfide as a soil fumigant to strawberry and darrot 
fields in Italy, Spain, and the United Kingdom (p. 10). 

The treated area at Site 1 and Site 3 consisted of three blocks of approximately 36 m x 440 m 
(Site 1) or 34 m x 150 m (Site 3) separated by ditches 1.5-2 m wide, and the treated ared at Site 2 
and Site 4 consisted of a single block of approximately 78 x 146 m (Site 2) or 100 m x 00 m 
(Site 4) containing raised beds (pp. 22-25). Site 2 contained 74 raised beds, each approximately 
40 cm high and 50-55 cm wide, with a space of 50-55 cm be:tween adjacent raised beds. 1 Site 4 
contained 65 raised beds, each approximately 30 cm high and 75 cm wide, with a space of 75 cm 
between adjacent raised beds. Prior to application, soil was collected from twelve cores 'nside I 
the treatment area at each test site to a depth of 30 cm, segmented into 10-cm increment$, and 
composited by depth for characterization (p. 27). Soil was characterized as loamy sand xture 
and inceptisol taxonomy at Site 1 (pH 7.7-7.8, organic carboln: 0.7-1.0%), as sand textu e and 
ultisol taxonomny Site 2 (pH 6.7-7.2, organic carbon: 0.2-0.3%), as loamy sand texture d 
inceptisol taxonomy at Site 3 (pH 7.9-8.1, organic carbon: 0.3-0.4%) and as sandy silt 1 am 
texture and alfisol taxonomy at Site 4 (pH 6.4-6.6, organic carbon: 0.9-1.0%; all depths; pp. 27- 

pesticide and crop history of the test areas was not reported. 

:. 28); however, soils were not characterized according to the IJSDA soil classification sy tem. The SI 
~ 

Water Solubility 

Vapor PressureNolatility 

Stability of compound at room temperature, if provided Not reported. 

Data were obtained from p. 44 of the study report. I 

UV Absorption 

P K ~  

The test substance was applied using typical commercial application equipment for shallbw 
shank, injection fwnigation at each test site, and was performed according to typical loc 1 
practices in each country (pp. 17-19). Applications were macle at Sites 1-3 (Italy and Sp in) by 
passing up each row consecutively, except that at Site 4 (the United Kingdom) where th raised 
beds were formed prior to the fumigation, the applicators adhered to a pre-arranged appl cation 
routine that involved skipping a row and then returning to it later in the application routi e (p. 
1 I). The tanks of DMDS were weighed before and after the test application at each site t 

fumigation (p. 35). 

I 
determine the weight of DMDS applied. Aeration was conducted at all sites 7 days after b e  

Not reported. 

Not reported. 

The application at Site 1 (Italy) was made on September 23,2005 at an application rate df 378.4 
kg DMDSha (337.9 lb DMDS/A; p. 32). Application equipment consisted of a tractor e4uipped 

~ 
I 
I 

Not reported. 

Not reported. 
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with a rear-mounted shank applicator, which injected the test material at a depth of 25 to 30 cm 
(pp. 30, 32). Immediately after injection, the treated soil was covered by VIF plastic fily (SIS 
Barrier Film, 4.0 m wide, 25 pm thickness), which was covered with soil at the ends of $ach row 
by the applicator, buried into the soil, and glued to the previous row of VIF by the 
equipment. Seven days following application, the middle of each row of VIF was 
entire length by the test subject walking down the middle of each row dragging a 
The VIF was removed approximately 24 hours after aeration. 

The application at Site 2 (Spain) was made on August 19,2005 to raised beds, at an appiication 
rate of 400.8 kg DMDSha (357.9 lb DMDSIA) to the entire plot or at an application rat4 of 80.1 
g D M D S I ~ ~  for raised beds only (p. 33). Application equipment consisted of a tractor e#uipped 
with the raised bed-forming device mounted on the front of the tractor and a rear-mount d shank 
applicator, which injected the test material at a depth of 25 cim (pp. 30, 33). Immediate1 after 
injection, the treated soil was covered by VIF plastic film (1.4 m wide, 50 pm thickness , which 
was covered with soil at the ends of each row by the applicator; the sides were buried in o the I soil by the fumigation equipment. Seven days following application, each raised bed way aerated 
manually by dragging a handle attached to the axle of a set of spiked wheels which left 
parallel offset set of holes in the top of the VIF on the raised beds (p. 36). The VIF was 
removed until after the conclusion of the study, following typical practices for a 
strawberry crop at the test site. 

The application at Site 3 (Italy) was made on October 14,2005 at an application rate of 77.6 kg 
DMDSha (337.1 1b DMDSIA; p. 34). Application equipment consisted of a tractor equi ped 
with a rear-mounted shank applicator, which injected the test material at a depth of 20 c (pp. 
30,34). Immediately after injection, the treated soil was covered by VIF plastic film (SI Barrier 
Film, 4.0 m wide, 25 pm thickness), which was covered with soil at the ends of each ro by the 

The VIF was removed approximately 24 hours after aeration. 

j. 
applicator, buried into the soil, and glued to the previous row of VIF by the fumigation ~ 
equipment. Seven days following application, the middle of each row of VIF was cut op 
entire length by the test subject walking down the middle of each row dragging a knife ( 

The application at Site 4 (United Kingdom) was made on September 6,2005 to 
raised beds, at an application rate of 417.7 kg DMDSha (372,.9 lb DMDSIA) to 
at an application rate of 84.6 g DMDS/~'  for raised beds only (p. 35). 
consisted of a tractor equipped with a rear-mounted shank aplplicator, 
material at a depth of 15 to 20 cm 
covered by VIF plastic film (Film 
covered with soil at the ends of each row 
the fumigation equipment. Seven days following 
tractor equipped with hole punching equipment 
offset set of slits in the top of the VIF on the 
after the conclusion of the study, following 
the test site. 
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Air monitoring areas were located at the boundary of the treated area at the midway point 
between the comers of the treated area and in four concentric circles at distances of 
approximately 5,25,50, and 75 m from the treated test plot, with air collection tubes logated 1.5 
m above the soil surface (pp. 11-12,36-38). Four air samplers were placed in each of the four 
concentric circles, with the samplers placed at 5 and 50 m from the test plot, in line wid the 
samplers located at the boundary of the treated area at the midway point between the 
the treated area, and the samplers placed at 25 and 75 m frorn the test plot placed from 
corners of the treated plot. Air collection tubes were oriented pointing downwards 
protected against moisture by a turned over bucket. 

Air samples were collected using SKC charcoal air filter tubes containing Anasorb CSCI 
(4001200 split; p. 38). Air flow rates were adjusted to approximately 480 to 500 m u m  n-l before 
each sampling period, except for Site 2 (Spain) where some air pumps were adjusted to 
a m i n  due to a technical issue with the air pumps, which can have problems 
set flow rate when the weather is very hot, as occurred at this site. 

Air samples were collected from 0 to 10 days at approximately 0 to 6 hours, 6 to 12 hou s 12 to 
18 hours, and 18 to 24 hours except during the fumigation and aeration procedures at 0 k d  7 
days, respectively, when air samples were collected approximately every 2 hours (pp. 13/,41-42). 
At the end of each sampling period, the pre-labeled air sampling tubes were capped, pla+ed in a 
plastic bag, and placed into freezer storage within 2 hours of sampling (p. 38). Samples 
maintained frozen for up to 158, 183, 136, and 167 days until analysis for Sites 1,2, 3, 
respectively (Tables 6-58, pp. 69- 12 1). 

Meteorological conditions were monitored hourly at each test site by an on-site weather 
that measured air and soil temperature, relative humidity, rainfall, and wind speed and d 
(P. 28). 

Field spikes were prepared for each test site by fortifying eleven sets of air filters with dimethyl 
disulfide standard solution in hexane, in duplicate, at 1, 100, and 5000 ~g/filter (pp. 38, 3). 
Field spikes were prepared at the analytical laboratory, shipped frozen to the field locati ns, and 
stored frozen until needed, at which time they were allowed to thaw. The fortified air fil er tubes t were set up in an area at least 1 km away from the treated area (upwind) to avoid conta nation, 
and were connected to a personal air sampling pump and ran with a flow rate of approxi ately T 500 mumin for a period of >6 hours. At the end of the sampling period, each air sampli g tube 
was capped at both ends, placed in pre-labeled plastic bags and stored, transported, and nalyzed 
alongside the field samples. Field spikes were stored frozen for 10-183 days prior to ana 1 ysis 
(Tables 59-62, pp. 122-133). An additional set of transit stability samples was prepared or each 
test site by fortifying air filters with dimethyl disulfide standard solution in hexane, in d plicate, 
at 1, 100 and 5000 pgfilter (pp. 38,42). Transit stability samples were prepared at the alytical 
laboratory, shipped frozen to the field locations, and stored and shipped in the same m 
the field samples (frozen). 

ier as 

The sorbent from the front section of the charcoal air filter tubes, along with the glass w4ol 
separators from both the front and the middle of the filter tube, was combined with hex4e (20 
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mL), vortexed for ca. 30 seconds, sonicated for 30 seconds, and then shaken for 30 minutes on a 
reciprocating shaker (p. 45). After shaking, the sample was sonicated for an additional 310 
seconds, vortexed for 30 seconds, and after the sorbent material was allowed to settle, aq aliquot 
of the hexane extract was removed for analysis. Extracts were analyzed by GC (HP-5M 
capillary column, 30 m x 0.25 mrn i.d., 0.25 pm film thickness) using mass specirometr ! c (MS) 
detection (positive ion mode; p. 46). Calibration solutions were prepared with the DMD 
analytical standard (Lothatch No.: 17.08.04, analytical purity 99.9%; p. 44), dissolved i 
hexane, over the range of 1-100 ng/mL. The Limit of Quantification (LOQ) was 0.1 pg/ ample i (previously validated) and the Limit of Detection (LOD) was determined to be 1 ng/mL or 0.02 
pglsample (pp. 46,48). It was not stated whether the back portions of the filter tubes we e p. analyzed to determine if breakthrough of the residue from the front portion of the sample 
occurred. Samples were not analyzed for transformation protiiucts of DMDS. 

RESULTSIDISCUSSION 

Dimethyl disulfide concentrations in air were reported based on the rolling 24-hour worst case 
daily result (highest individual result), the rolling 24-hour 75& percentile result, and the rolling 
24-how mean result at each specified distance (0,5,25,50, :and 75 m) at each test site ($p. 51- 
66). The rolling 24-hour period was from the start of fumigation (ranging from 09:OO to 12:45) to 
the following 06:OO for day 0 samples, and from 06:OO to 06:OO for samples through 7-8 days 
posttreatment. The 9 and 10 day samples were bulked for analysis and the sampling peri'bd 
varied. DMDS was reported in terns of total micrograms per cubic meter environrnenta! 
concentration in air (pg/m3). 

Following broadcast shank application at Site 1 (Lakosanto, Italy), the mean concentratibn of 
DMDS in the atmosphere was a maximum of 294.259 pg/m3 at 2 days at the boundary of the 
treated plot (0 m), and decreased to a maximum of 29.494 p,s/m3 by 6 days posttreatme+ (0 m; 
the day prior to aeration; p. 62). The maximum worst-case daily DMDS concentration qas 
1733.952 pg/m3 at 1 day, measured at 5 m from the treated plot, and was 8.964 pg/m3 at/ 10 days 
(5 m; p. 51). Following aeration at 7 days in which the middlie of each row of VIF was cot open 
for its entire length, the mean concentration of DMDS was a maximum of 568.639 pgl 
days at 5 m from the treat plot, and decreased to a maximum of 4.376 pg/m3 by 10 
a distance of 75 m from the treated plot, DMDS was a maxirnum mean 
pg/m3 at 1 day before decreasing to 6.565 pg/m3 by 6 days; following 
maximum mean concentration of 179.237 pglm3 at 8 days before 
10 days. 
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Distance Mean daily concentration of DMDS in at 
to test Davs after treatment 

specified distance from the treated plot. The day 0 mean is from the start of fumigation at 09:OO until 
following day. Means reported for days 1 through 8 are for a 24 hour period from 06:OO to 06:OO. 
daylnight samples for the 9 and 10 day samples, day 9 includes the 10 day sample from 00:OO to 
mean is from 06:OO to 24:OO on day 10. 

Following shank application to raised beds at Site 2 (Matalascanas, Spain), the mean 
concentration of DMDS in the atmosphere was a maximum of 263.75 1 pg/m3 at 1 day ati the 
boundary of the treated plot (0 m), and decreased to a maximum of 20.1 16 pg/m3 by 6 days 
posttreatment (0 m; the day prior to aeration; p. 63). The maximum worst-case daily DMDS 
concentration was 1553.818 pg/m3 at day 0, measured at 0 ml, and was 8.029 pg/m3 at 1 days (5 0 m; p. 53). Following aeration at 7 days in which two parallel offset set of holes were left in the 
top of the VIF on the raised beds, the mean concentration of DMDS was a maximum 
pg/rn3 at 7 days at 0 m, and decreased to a maximum of 3.228 pg/m3 by 10 days (5 rn). 
distance of 75 m from the treated plot, DMDS was a maximum mean concentration of 44.550 
pg/m3 at 1 day before decreasing to 3.914 pg/m3 by 6 days; following aeration, 
maximum mean concentration of 2.621 pg/m3 at 7 days before decreasing to 
days. 

Distance I Mean daily concentration of DMDS in atmosphere (pg/m3) at Site 2 I 

Data were obtained from D. 63 of the study report. Data are means of all , 
specified distance from thk treated plot.   he day 0 mean is from the start of &migation at 09:OO until 
following day. Means reported for days 1 through 7 are for a 24-hour period from 06:OO to 06:OO. 
the 9 and 10 day samples, 9 and 10 day samples are from 00:OO to 00:OO and 8 day samples are 

Following broadcast shank application at Site 3 (San Guiseppe, Italy), the mean concent ation of 
DMDS in the atmosphere was a maximum of 232.253 ILg/m3 at 1 day at the boundary of 1 the 
treated plot (0 m), and decreased to a maximum of 49.227 pg/m3 by 6 days posttreatment (0 m; 
the day prior to aeration; p. 64). The maximum worst-case daily DMDS concentration w s 
1372.118 pg/m3 at day 0, measured at 75 m from the treated plot, and was 113.730 pg/ 4 at 10 
days (5 m; p. 54). Following aeration at 7 days in which the middle of each row of VIF $as cut 
open for its entire length, the mean concentration of DMDS was a maximum of 264.380pg/m3 at 
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8 days at 0 m, and decreased to a maximum of 62.458 pg/m3 by 10 days (5 m). At a distance of 
75 m from the treated plot, DMDS was a maximum mean concentration of 102.750 pg/rp3 at 2 
days before decreasing to 3.051 pg/m3 by 6 days; following aeration, DMDS was a maxjmum 
mean concentration of 37.421 pg/m3 at 8 days before decreasing to 8.609 pg/m3 by 10 d b s .  

specified distance from the treated plot. The day 0 mean is from the start of fumigation at 09:OO until 
following day. Means reported for days 1 through 8 are for a 24-hour period from 06:OO to 06:OO. 
daylnight samples for the 9 and 10 day samples, day 9 includes the 10 day sample from 00:OO to 
mean is from 06:OO to 24:OO on day 10. 

Following shank application to raised beds at Site 4 (Lawford, Essex, United Kingdom), the 
mean concentration of DMDS in the atmosphere was a maximum of 200.446 pg/m3 at 1 day at 
the boundary of the treated plot (0 m), and decreased to a mavrimum of 75.523 pg/m3 by 6 days 
posttreatment (the day prior to aeration; p. 65). The maximuim worst-case daily DMDS 
concentration was 590.888 pgIm3 at 1 day, measured at 0 m, and was 10.532 pg/m3 at 19 days (5 
m; p. 55). Following aeration at 7 days, in which two parallel offset set of slits were left in the 
top of the VIF on the raised beds, the mean concentration of DMDS was a maximum of 71.217 
pg/m3 at 7 days at 0 m, and decreased to a maximum of 4.841 pg/m3 by 10 days (0 m). 4 t  a 
distance of 75 m from the treated plot, DMDS was a maximum mean concentration of 68.498 
pg/m3 at 2 days before decreasing to 13.669 pg/m3 by 6 days; following aeration, DMDS was a 
maximum mean concentration of 10.002 p@m3 at 8 days before decreasing to 0.381 pg/4n3 by 10 
days. 

Data were obtained from p. 65 of the study report. Data are means of all 
specified distance from the treated plot. The day 0 mean is from the start of fumigation at 12:45 until 06:OK) the 
following day. Means reported for days 1 through 7 are for a 24-hour period from 06:OO to 06:OO. Due to bulking of 
the 9 and 10 day samples, 9 and 10 day samples are from 00:OO to 00:OO and 8 day samples are from 06:0! to 00:OO. 

Maximum wind speeds recorded on the day of application were 2.8,3.3,2.6, and 2.8 m/$ for 
Sites 1,2,3, and 4, respectively, with maximum wind speeds for the 10-day study perio4 of 4.7 
m/s for Site 1,6.9 m/s for Site 2,4.3 m/s for Site 3, and 6.9 rds for Site 4 (the height of p e  
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measurement was not reported; Appendix 3, pp. 153-177). Mean daily air temperatures for the 
10-day study period ranged from 14.7 to 19.9"C at Site 1,21.3 to 26.0°C at Site 2, 10.6 to 
15.8"C at Site 3, and 12.3 to 18.9OC at Site 4 (pp. 28-29). Mean daily soil temperatures ranged 
from 17.0 to 22.0°C at Site 1,26.8 to 30.6OC at Site 2, 13.7 1.0 16.4OC at Site 3, and 14.3 to 
21.5"C at Site 4. Mean daily relative humidity ranged from 68.9 to 99.2% at Site 1,45. to 
82.7% at Site 2,70.2 to 99.4% at Site 3, and 79.6 to 97.4% at Site 4. All reviewer-rep0 4 ed 
ranges exclude the meteorological data reported for the day prior to the test application. Site 1 
received a total of 4.8 cm of rainfall, with over 90% of the total rainfall occurring durin the last 
two days of the study period; Site 2 received a total of 0.02 cm of rainfall; Site 3 receiv d a total 

total of 2.3 cm of rainfall. 

d 
of 2.5 cm of rainfall, with 2.3 cm falling on the seventh day of the study; and Site 4 recqved a 

Mean recovery of dimethyl disulfide from field spikes fortified with DMDS at each testsite at 1, 
100, and 5000 pglfilter was 90% (range from 70 to 109%, excluding one outlier at 126 
and Tables 59-62, pp. 122- 133). Field spikes were stored frolzen for 10- 183 days prior 
analysis. 

STUDY DEFICIENCIES 

1. Volatility was not reported. The primary purpose of the laboratory volatility study is to 
determine the potential of a pesticide to move into the air and to determine the rate of 
volatilization from soil. Volatilization should be reported in units of pg/cm2/hr oh 
glhalday. The concentration of DMDS in the atmosphere was measured and repcjrted in 
pg/m3. 

2. The highest recommended label rate was not reported for dimethyl disulfide, an4 the 
application rate was not verified. Subdivision N Guidelines require application at the 
maximum label rate. Additionally, EPA believes that soil samples should be coll(ected to 
confirm that the pesticide was applied at the desired ]-ate. The reviewer notes that the 
weight of DMDS applied to each plot was determined by weighing the DMDS t+dcs 
before and after application at each test site, and that the application rate was det mined P from the total weight of DMDS applied and the total area fumigated (pp. 11,. 3 1 35). 

3. The field volatility study was not conducted in the USA. The four study trials wdre 
located in Italy (two sites), Spain, and the United Kirtgdom. Subdivision N ~uidklines 
require that the field volatility study be conducted domestically. 

4. The soils at the test sites were not characterized using the USDA classification sfstem. 
Soil textures were determined according to the UK classification system, which 4efines 
clay as particles ~0.002 mm, silt as particles 0.002-0.063 mm and sand as particks 0.063- 
2.0 mm (pp. 26-27 and Appendix 4, p. 185). Soils should be characterized according to 
the USDA textural classification, which defines clay as particles <0.002 mm, sild as 
particles 0.002-0.05 mm and sand as particles 0.05-2.0 mm. Additionally, the stuldy trials 
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were located at three sites in Europe, and the study authors did not make any effort to 
establish comparability between the test site soils and US soils. 

5. A plot use history was not provided for any of the four test sites as required by 1 

Subdivision N Guidelines. A plot use history is necessary to demonstrate that chemicals 
similar to the test material were not applied to the test plots in the previous three years. 

6. The meteorological monitoring datasets accompanyiing these studies did not incl de solar 
radiation. This measurement is required to quantify atmospheric stability and tu bulence 
which is necessary to determine flux of dimethyl disulfide. Since there are only air 
samplers off the treated field, the Pasquill-Gifford Stability Class is required in rder to 

dispersion model in the determination of the flux profile. 

1 
back-calculate emission rates for dimethyl disulfide over time using the ISCST3 ~ 

REVIEWER'S COMMENTS 

1. The study was conducted according to OECD Series on Testing and Assessment No. 9 
"Guidance Document for the Conduct of Studies of Occupational Exposure to P sticides 
During Agricultural Application", 1997.OECD/GD(97)148, and in compliance ith the 
UK Good Laboratory Practice Regulations (Statutory Instrument 1999 No. 3 106 1 as 
amended by Statutory Instrument 2004 No. 994), OECD Principles of Good 
Practice (as revised in 1997), ENV/MC/CHEM(98)17 and EC Commission 
2004/10iEC of 11 February 2004 (Official Journal No. L 50/44; p. 3 and p. 
and dated Data Confidentiality, GLP compliance andl Quality Assurance 
provided (pp. 2-4). 

2. The study author reported that the analytical method was previously validated 
documented in a separate report (p. 13). Additionally, the study author stated th ? control 
soil samples fortified with DMDS and analyzed alongside the field samples 
recoveries in the acceptable range of 70-1 10% for all batches (p. 48); 
recoveries were not reported. The level of fortification for procedural 
reported. 

3. The study author noted that a freezer at Site 2 (Spain) containing all samples 
at 9 days posttreatment malfunctioned, causing the te:mperature in the freezer 
above 0°C for approximately 1 hour (p. 39). Howevea, analysis of transit and 
stored with the field samples indicated suitable recoveries. The study author 
that this event had no effect on the study results. 

4. The study author stated that the freeze/thaw and weathering stability of DMDS 
confirmed over the range of 0.1 to 6000 pg/sample on activated charcoal air 
in HLS study no.: EFA/049 (p. 48). The front and back sections of the air 
were analyzed separately to confirm no breakthrough of DMDS on the 
air filter tubes. 
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Attachment 1: Structure of Test Material 
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Dimethyl disulfide [DMDS, dimethyldisulfide, DMDS TC, climethyl disulfide TC, ATOMAL, 
ATOMALOl, 2,3-dithiabutane, methyl disulfide, (methyldithio)methane, 
(methyldisulfanyl)methane, (methyldithio)methane, methyldithion ethane, dimethyldisulphide] 

I 

IUPAC Name: Dimethyl disulfide. 
CAS Name: Dimethyl disulfide. 
CAS Number: 624-92-0. 
SMILES String: S(SC)C (EPI Suite, v3.12 SMILES String). 
Empirical formula: CH3S Molecular formula: C2H6S2 
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