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EXECUTIVE SUMMARY: 

The soil dissipation of tebuconazole under U.S. field conditions was conducted in turf plots at 
one site in Glenmark, New York. The Ecoregion was not provided. The experiment was carried 
out in accordance with the U.S. EPA Pesticide Assessment Guidelines Subdivision Nb 164-1 and 
in compliance with the U.S. EPA FIFRA (40 CFR, Part 160) GLP Standards. L Y N X ~ ~ D F  
Fungicide (25% a.i.) was surface broadcasted three times at 1.52 kg a.i./ha and once zit 0.76 kg 
a.i./ha (applications separated by one-month intervals) in five 4.5 5 22.5 m (15 x 75 fbot) plots 
using single applications. The total applied rate corresponds to 100% of the proposed, label rate 
for LYNX 25DF Fungicide. Rainfall was supplemented with irrigation and exceededithe 
historical average rainfall by 2 1 6%. The treated plots were 1.5 m (5 feet) apart and thle control 
plot was 37 m (120 feet) away from the treated plots. 

was 108% recovery of the applied tebuconazole in field spiked samples. 

Soil samples were taken at -1, immediately following each application, and at 7, 14,2f3,60,90, 

The measured zero-time concentration (following the first treatment) was 1 .OO mg a.i.iikg soil, 
which was 63% of the total applied rate (1.6 mg a.i./kg) for the first application. In th& 0- to 7.5- 
cm (0-3 inch) soil layer, tebuconazole was 1.69 and 2.57 mg a.i./kg soil following the kcond and 
third applications, respectively. Tmmediately following the final application (0.78 mg (a.i/kg), 
tebuconazole was 2.65 mg a.i./kg, d 
to 3.02 mg a.i/kg by 28 and 60 days 
7.5-cm soil layer. The concentratio 
50.41 mg a.i/kg at all sampling int 
depth was negligible at all sampling times. 

Mass accounting was not reported. 
analyzed only for tebuconazole. 

Under field conditions at the test site, tebuconazole had a 50% dissipation 
which was determined beyond the scope of the observed data. At the end 
(relative to the final application), the total carryover of residues of tebuconazole was 4 
total applied amount. 

The major route of dissipation of tebuconazole under terrestrial field conditions at the t b t  site 
could not be determined from the data provided in this study. 

I 

2



Data Evaluation Report on the terrestrial field dissipation of tebuconazole 
PMRA Submission Number t...... 1 EPA MRID Number 45359901 

RESULTS SYNOPSIS 

Location/soil type: Glenmark, New Yorkiloamy sand 
Half-life (DT50): 305 days 
DT90: Beyond the scope of the observed data 
Major transformation products detected: Transformation products were not analyzed. 
Dissipation routes: Routes of dissipation could not be determined fkom the data proviged. 

Study Acceptability: This study is deemed supplemental since soil samples were not analyzed 
for transformation products of tebuconazole. I 

I. MATERIALS AND METHODS 

GUIDELINE FOLLOWED: The study was conducted according to U.S. QPA 
Pesticide Assessment Guidelines Subdivisioli N, 164- 1. 
The deviation from EPA Subdivision N 164-1 is: 

The patterns of formation and decline of the qegradate 
of tebuconazole were not determined. This dbviation 
does not affect the validity of the study. 

COMPLIANCE: This study was conducted in compliance with 
FIFRA (40 CFR Part 160) Good Lab 
standards. Signed and dated GLP Compli 
Assurance, and Data Confidentiality stat 
provided. 
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A. MATERIALS: 

1. Test Material 

Description: 

Storage conditions of 
test chemicals: 

Tebuconazole 

Dry flowable 

Ambient temperature 

oam soil (pH 4.5) incubated 
days; Soil photodegradation 
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2. Test site: The test site was established in Glenmark, Wayne County, New York (Figures 2-5, 
pp. 36-39). The test plot had previously been treated with Round Up (2 qtiacre) and + , 4 - ~  (2 
qtlacre; Table 1, p. 23). 

Table 2: Site usage and management history for the previous three years. 
I I I 

Use Year 

Crops grown Previous year Turf 

2 years previous Fescue/bluegrass mix 

1 3 years previous 
I I 

Pesticides used ( Previous year ( 2,4-D (2 qtiaere) 

I1 1 2 years previous ( Roundup (2 qtiacre) 

3 years previous Asana, Rubig+, Penncozeb, Ornite, Captan, 
Penncap, Vydaie, Sevin, Thiodan, Guthion, 
Penncap, Topsin (rates not provided) 

Fertilizers used Previous year None 
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Use 

3 years previous 

Year 

2 years previous 

None 

Cultivation 
methods, if 

15- 15- 15 (400 lblacre) 

I I 

Previous year Turf mowed 
I 

provided ( eg., 
Tillage) 

2 years previous ( Not provided 
I 

Other details if 
any 

Data obtained from Table 1, p. 23, in the study report. 

2 years previous 

3 years previous 

Previous year Not provided 
I 

3. Soils: 

Trees removed, plot cultimulched once 

Not provided 

rable 3: Pro~erties of the soil f?om the test site 

Property 
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Data Evaluation Report on the terrestrial field dissipation of tebuconazole 
PMRA Submission Number I......) EPA MRID Number 453 59901 

B. EXPERIMENTAL DESIGN: 

1. Experimental design: 

Table 4: Experimental design. 
I I 11 

May 3 1-December 16,1996 

Turf 

Yes 

One 

Five I 

I 
4.5 x 12 m (15 x 40 feet) 

I 

I 
4.5 x 22.5 m (15 x 75 feet) I 

36 m (120 feet) 

I 
I 

1.5 m (5 feet) I 

5335 g a.i.lha (4.76 lbs a.i./acre) 
I 

Yes 
I 

Four 

3 1/05/1996 
28/06/1996 
26/07/1996 I 

23/08/1996 

0.79 mg a.i./kg (1.36 Ibs a.i./acre; applications 1-3) 
0.39 mg a.i./kg (0.68 lbs a.i./acre; application 4) I 
Spraying 

Tractor mounted boom sprayer with T-Jet, flat fan 
nozzles spaced 20-inches apart (number of nozzles not 
provided) 1, 
Not provided 

Not provided 

Details 

Duration of study 

Uncropped (bare) or cropped 

Control used (Yes/No) 

No. of replications 

Plot size 
(LxWm) 

Control 

Treatments 

Control 

Treatment 

Distance between control plot and treated 
plot 

Distance between treated plots 

Application rate(s) used (g a.i/ha) 

Was the maximum label rate per ha used in 
study? (Yes/No) 

Number of applications 

Application Date(s) (dd rnm yyyy) 

For multiple applications, application rate 
at Day 0 and at each application time (mg 
a.i./kg soil) 

Application method (eg., spraying, 
broadcast etc.) 

Type of spray equipment, if used 

Total volume of spray solution 
appliedlplot OR total amount 
broadcastedlplot 

Identification and volume of carrier (e.g., 
water), if used 

Name and concentration of co-solvents, 
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reports were submitted: 

Average minimum and maximum air 

imum and maximum soil 

name of product1a.i concentration: 

application method: 

If yes, provide the following details: 

2 and 1.7 cm (0.80 and 0.68 inches) 

ed? (Briefly describe in Section 2*, if 

ITay~8 o@ 16 
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Data Evaluation Report on the terrestrial field dissipation of tebuconazole 
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Details 

Good agricultural practices followed (Yes 
or No) 

If cropped plots are used, provide the 
following details: I 

I 

Could not be determined from information provided 

Indicate if any abnormal climatic events 
occurred during the study (eg., drought, 
heavy rainfall, flooding, storm etc.) 

Abnormally high rainfall occurred during the study 
period. 

b, 

Plant - Common namelvariety: 
Details of planting: 
Crop maintenance (eg., fertilizers used): 

Kentucky bluegrasslcreeping fescue mixture 
Planted October, 1994 
15-1 5-1 5 (400 lblacre) applied 1994 
Grass mowed to maintain 2-3 inch height; clippings left 
on test dot  

Volatilization included in the study 
(Y esMo) 
(if included, describe in Section 4§) 

No 

Leaching included in the study (YesNo) 
(if included, describe in Section 5') 

2. Application Verification: Six application monitoring pads were randomly placed in each 
the five replicate treated plots prior to application (p. 14). Following application, the fiads 
collected and transported to the analytical laboratory where they were cornposited 
composite) and extracted by shaking with acetonitile. Extracts were analyzed by 
In addition to soil pads, soil pans (0.25 x 12 in) containing 500 g control soil were 
subplot. Following application, the soil was collected, placed in plastic bags, and s 
to the analytical laboratory where they homogenized and extracted with methanol:~ 
v:v). Extracts were analyzed by HPLC. 

Yes 

I 

Run off included in the study (Yes/No) 
(if included, describe in Section 6'5 

3. Field Spiking: Soil samples (plot and depth not provided) were fortified with tebucon 
1 ppm at 4,28, and 120 days posttreatment (relative to the final application; pp. 15,221 T 
p. 3 1). The fortified samples were frozen and shipped to the analytical laboratory in tk same 
manner as test samples. 

No 

4. Volatilization: Volatilization was not studied. 

Data obtained .From p. 14, Table 3-5, pp. 25-27, Figure 4-5, pp. 38-39, in the study report. 

5. Leaching: At each sampling interval, 15 soil cores were collected to a depth of 6 
(approximately 24 inches). 

6. Run off: Run off was not measured. 
7. Supplementary Study: A storage stability study was conducted for this study. C 
recoveries were determined for LC/MS/MS analysis. A method validation study 
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8. Sampling: 
Table 6: Soil sampling. 

Details 

Method of sampling Random 
(random or systematic) 

Sampling intervals -1, immediately following each application, and 7, 14,28,60, 
90, and 120 days posttreatment (relative to the final 
application) 

Method of soil collection Cores 
(eg., cores) 

Sampling depth 60-cm (24 inches) 

Number of cores 15 treated and 3 control cores per interval 
collected per plot 

Number of segments 2 
per core 

Length of soil segments 15-cm, 60-cm (6-inches, 24-inches) 

Core diameter (Provide 5.7 cm (2.25 inches), 0-15 cm depth 
details if more than 4.4 cm (1.75 inches), 15-60 cm depth 
one width) 

Method of sample The 0- 15 cm (0-6 inch) core segments were sectioned into 0- 
processing, if any 7.5 cm (0-3 inch) and 7.5-15 cm (3-6 inch) segments, and the 

15-60 cm (6-24 inch) core segments were sectioned into 15- 
30 cm (6-12 inch), 30-45 cm (12-18 inch), and 45-60 cm (18- 
24 inch) segments. The segments were composited by depth. 

Storage conditions Frozen 

Storage length (days) 98-295 days - 
Data obtained fiom pp, 16, 18, Table 3, p. 25, in the study report. 

9. Analytical Procedures: Soil samples (20 g) were extracted by refluxing with meth 
(7:3, v:v) for 1 hour (Appendix 3, p. 59). The extracts were removed and brought to 
solvent (methano1:water). An aliquot (1.5 mL) of the extract was filtered (0.45 pm) 
for tebuconazole by LCIMSIMS. The LOQ and LOD were 0.01 and <0.01 ppm, respey 
(Appendix 3, p. 64). 

11. RESULTS AND DISCUSSION 

1. APPLICATION MONITORS: The recoveries in the field application 
71-1 10% (92%) of the nominal concentration based on the field 
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Table 7, p. 29). The recoveries in the field application soil pans were 63.6-106.0% (48.9%) of 
the nominal concentration based on the field application calculations (Table 8, p. 30). 

2. RECOVERY FROM FIELD SPIKES: The recovery fiom the field spiked samples fortified 
at 1 ppm was 108% of the applied concentration (p. 19, Table 9, p. 3 1). 

3. MASS ACCOUNTING: There was no mass accounting. The soil was analyzed only for 
tebuconazole. 

, ~ 

nap 11 00 16 
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PMRA Submission Number (......I EPA MRID Number 45359901 

I 

4. PARENT COMPOUND: At the test site, the measured zero-time concentration (foilowing 
the first application) was 1 .OO mg a.i./kg soil (0-7.5 cm soil layer), which was 64% of the total 

Table 7. Concentration of tebuconazole residues expressed as ppm at the test site. 

Corn- 
pound 

Tebuconaz 
ole 

application) 

120 

2.26 

-I 

I 

Soil depth 
(em) 

0-7.5 cm 
(0-3 inches) 

Sampling times (days posttreatment relative to the fourth 

0 

2.59 

7 

2.32 

14 

2.68 

28 

3.69 

60 

2.59 

90 

2.82 
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applied rate (1.6 mg a.i./kg) for the first application. In the 0- to 7.5-cm soil layer, te$uconazole 
was 1.69 and 2.57 mg a.i./kg soil following the second and third applications, respectfvely. 
Immediately following the final application (0.78 mg a.i/kg rate), tebuconazole was 2\65 mg 
a.i./kg, decreased to 2.51-2.54 mg a.i/kg from 7 to 14 days, increased to 3.02 mg a.i/kg by 28 
days, and decreased to 2.49 by 120 days posttreatment in the 0- to 7.5-cm soil layer (Table 10, 
pp. 32-33). The concentration of tebuconazole in the 7.5- to 15-crn depth was 10.41 ing a.i/kg at 
all sampling intervals. The concentration of tebuconazole below the 15-cm depth wa$ negligible 
at all sampling times. 

The 50% dissipation time of tebuconazole in soil under terrestrial field conditions usibg LOTUS 
123 (first-order equation) was: (p. 41; Figure 10, p. 44) 

Glenmark, NY site DT50 = 305 days DT90 = Not provided 

The dissipation pattern of tebuconazole at the field site was slow and variable. The maxi 
concentration of tebuconazole, 3.02 mg a.i./kg soil, occurred 28 days following the firial 
application and decreased slowly thereafter; 46% of the total applied amount (5.5 mg a.i./kg soil 
total for all four applications) was present at the end of the study period. 

5. TRANSFORMATION PRODUCTS: The soil was not analyzed for the trans 
products of tebuconazole. 

Table 8: Chemical names and CAS numbers for the transformation products 

6. EXTRACTABLE AND NON-EXTRACTABLE RESIDUES: The soil was analped on1 
for tebuconazole. 

material]. 

Applicant's 
Code Name 

- 

CAS 
Number 

CAS and/or IUPAC Chemical Name(s) 

Transformation products not detennined. 

Chemical formula Molecular SMILES 
weight string 
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rable 9: Dissipation routes of tebuconaz~ 

Route 6f dissi~ation 

Accumulation (residues ) in soil1 carry over 

- 

Transformation (% of transformation 
products) 

Leaching, if measured 

Volatilization, if measured 

Plant uptake, if measured 

Run off, if measured 

Total 

% of applied amount (at the end of study period) 
I 

46% (based on 5.5 mg a.i./kg total nominal applica4ion 
rate for all four applications) 

I 

I 

Transformation products were not determined I 
Maximum of 0.41 ppm following third application, 
equivalent to 8.8% of the applied amount (based  on^ 
three applications of 1.5 mg a.i./kg/application) 

Volatiles were not measured I1 
Plant uptake was not measured 

1 
I 

I 
Runoff was not measured 

I 46% 

7. VOLATILIZATION: Volatilization was not measured. 

8. PLANT UPTAKE: Plant uptake was not measured. Grass clippings fiom mowing1 were 
removed fiom the plot and were included in the 0- to 7.5-cm soil sampling depth. 

9. LEACHING: In the 7.5- to 15-cm (3-6 inch) depth, the concentration of tebuc 
averaged 10.41 mg a.i/kg at all sampling intervals (Table 10, pp. 32-33). The co 
tebuconazole below the 15-cm depth was negligible at all sampling times. 

10. RUN OFF: Runoff was not measured. 

11. RESIDUE CARRYOVER: Residue carryover could not be determined bec 
not analyzed for transformation products or total residues. The DT50 value was 
120 days following the final application, 46% of the applied tebuconazole was d 

12. SUPPLEMENTARY STUDY RESULTS: In a storage stability study, tebuconazole was 
stable (16.7% loss) in soil samples that were stored frozen for up to 295 days (tabular ata not 
provided; p. 18). Concurrent recoveries for soils fortified with tebuconazole at 0.01 p ," m were 
90-120% (p. 19, Appendix 6, pp. 77-90). Method validation recoveries for soils fortifikd with 
tebuconazole at 0.01 and 0.1 ppm were 103.6-1 11.8% and 93.2-96.0%, respectively (p{ 12). 

I 

111. STUDY DEFICIENCIES: None of the study deficiencies are of suffici 
the study to be judged scientifically invalid. Although the soil was analyzed only for I 

tebuconazole, no transformation products were detected at >lo% of the applied in 
soil metabolism study (Lee, S.G.K., Hanna-Bey, L.A. "The Metabolism of FOLI 
Bayer Report No. 943369, 1987). The study authors stated that in previously condu 
studies in Indiana, Kansas, Florida, Texas, California, Minnesota, Georgia, and 
residues of tebuconazole were primarily in the 0- to 30-cm depth. The review 
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confirm whether degradates were determined in the previously conducted field studieb. The 
study does provide useful supplemental information on the dissipation of tebuconazole under 
field conditions. 

N. REVIEWER'S COMMENTS: 

1. Pan evaporation data were not reported. Such data are necessary to determine water balances 
and to assess whether sufficient moisture was present to facilitate leaching of the tiest 
substance. 

2. Samples were not collected immediately prior to each applieation. Therefore, the reviewer 
was unable to determine the percentage of tebuconazole that was recovered follovjiing each 
application. 

I 

3. The registrant-calculated half-life (first-order regression analysis) of tebuconazole ( 
was calculated beyond the scope of the observed data. However, the registrant-ca lcul 
50% dissipation time was similar to the reviewer calculated half-life/50% dissipad 
(301.4 days). 

4. The reviewer converted the application rate from "lbs a.i./AW to "mg a.i./kgW base4 on a 7.5- 
an deep soil layer and 1.29 g/cm3 bulk density in the 0-7.5 cm soil layer (Table 2, p. 24). 
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PC Code 128997 
CAS NO. 107534-96-3 

l~eviewer-calculated 50% dissipation time = 301.4 days ( 

Tebuconazole DT50 
Terrestrial Field Dissipation in Loamy Sand in NY 

0-7.5 cm depth 

Days posttreatment 
(relative to the maximum 
soil concentration at 28 
days following the fourth 

application) 
28 
28 
28 
60 
60 
60 
90 
90 
90 
120 
120 
120. 

0 50 1 00 150 

Days posttreatment 

Data from Table 10, pp. 32-33 

ppm 
3.69 
2.74 
2.62 
2.59 
3.12 
3.36 
2.82 
2.16 
2.9 
2.26 
2.72 
2.48 , 

LN (ppm) 
1.305626 
1.007958 
0.963174 
0.951658 
1 .I37833 
1.211941 
1.036737 
0.770108 
1.06471 1 
0.815365 
1.000632 
0.908259 
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