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EXECUTIVE SUMMARY: 

The fipronil water monitoring study (MRID 46733904) provides acceptable data on the runoff 
potential of fipronil and its degradation products (MB46136, MB465 13, and MB 46950) and its 
impact on fipronil residue occurrence in surface water from use of Chipco TopchoiceB on turf 
in Mecklenburg, NC. This study was submitted to fulfill a condition of registration regarding 
runoff concerns of fipronil residues from broadcast use of fipronil for control of fire ants. The 
registrant did not provide any concurrent biological monitoring of the aquatic environment to 
assess the impact of fipronil and its degradation products on aquatic invertebrates. 

Fipronil was broadcast applied at a rate of 0.0125 lbs ai/A in 2002 and 2003 to a small urban 
watershed in Mecklenburg, NC. Fipronil residue runoff was monitored in surface water (storm 
water, catchment pond, and stream) and sediment in an urban environment. The maximum 
fipronil residue concentration in catchment pond water was 0.047 pg/L for fipronil, 0.014 pg/L 
for MB46136,0.008 pg/L for MB46513, and 0.01 5 pg/L for MB46950. The maximum 
fipronil residue concentration in storm water was 0.0.287 pg/L for fipronil, 0.122 pg/L for 
MB46136,0.005 pg/L for MB465 13, and 0.065 pg/L for MB46950. The maximum fipronil 
residue concentration in stream water was 0.033 pg/L for fipronil, 0.01 pg/L for MB46136, 
0.008 pg/L for MB46513, and 0.005 pg/L for MB46950. No fipronil residues were detected in 
the culvert and downstream sediment samples except for MB465 13 at 0.102 pglkg. 

I. MATERIALS AND METHODS 

GUIDELINE FOLLOWED: The SETAC-Europe: Procedures for Assessing the 
Environmental Fate and Ecotoxicity of Pesticides (March 1995; 
pp. 1, 34) is not applicable. 

COMPLIANCE: 

A. MATERIALS: 

This study was conducted in compliance with USEPA FIFRA 
Good Laboratory Practices (40 CFR Part 160), which are 
consistent with the OECD Principles of GLP (p. 3). Signed and 
dated GLP, Data Confidentiality, Quality Assurance, and 
Certificate of Authenticity statements were provided (pp. 2-3, 5- 
6)- 

The objective of this study was to assess the runoff potential of fipronil and its degradation 
products from turf use of Chipco TopchoiceB for control of fire ants. 
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1. Study 'Description 

The runoff monitoring study was conducted on a 57.1 acre urban watershed in Mecklenburg, 
NC. Within the watershed, impervious surfaces including office buildings, multi-tenet 
buildings, roads, and parking lots account for approximately 17.7 acres. The watershed was 
selected because it has fire ants on sites with suitable drainage features (including stream and 
pond) for assessing fipbnil runoff from turf (Figures 13,14,15 and 16; pp 95-98). The 
surface water hydrology of the site is controlled by an engineered storm water management 
runoff system. This system consists of an earthen drainage area with rock dams collecting 
roadway and median strip surface water drainage (Figure 14, pp 96). This drainage system is 
connected to a 6 feet corrugated culvert, which flows into a small stream. Another drainage 
system is an in-turf drain connected to a subsurface drainage system, which flows into a pond. 
The storm water runoff flows into Mc Alpine Creek, which eventually joins with Sugar Creek. 
Sugar Creek flows into the Catawba River. The site was irrigated using an established 
irrigation system. The irrigation system was not monitored during the study. Representative 
water samples of drainage outlet and pond water were analyzed for water quality parameters 
(Appendix E, pp 263-264). 

The soils in the watershed were not classified. Soil physicochemical properties for the two 
surface samples (0-6 inches) show loam (pH= 6.5, 1.1% OM) and sandy loam (pH 5.4,0.9% 
OM) textured soils (pp 32; Appendix E, pp 261). There was no discussion on the soil 
hydrologic grouping of soils in the watershed. 

Storm water, pond water, and stream water were monitored during the study. Grab samples of 
pond water were taken daily for most of the 463 days post-pesticide application. Storm water 
sampling, was conducted using an auto-sampler at the culvert of the 6 foot, subsurface 
corrugated pipe draining storm water from the earthen drainage area with rock dams. The 
culvert sampling site was also equipped with a flow-meter. Water samples were taken using the 
auto-sampler during periods of water flow. (The registrant stated the auto-sampler was not 
operational because of instrument failure for January 29,2003 to February, 2003 (+I3 days) and 
August 15,2003 to September, 2003 (+25 days)). During periods of instrument breakdown, the 
registrant attempted to collect grab samples. There were 3,719 samples taken from September 
11,2002 and December 17,2002. 

Water flow calculations from the corrugated outlet pipe were derived using the Mannings 
equation for a 0.28% slope, 6 feet diameter pipe, and roughness coefficient of 0.0241. 

Downstream samples were taken approximately 700 ft downstream from the storm water 
sampling station. Daily grab samples were taken most of the 463 days after the first fipronil 
application. 

1 The flow was calculated using equation Q= (k/n*r2/3*s)*A where Q=discharge (cm3/sec), k=1.486 (unit 
conversion), A=flow cross-sectional area (ft2), r=hydraulic radius of flow cross section (ft), 
s=channel slope, and n=Mannings coefficient. The reportable flow was calculated using Q1-Q2=F where Q1 
= flow base on water level at time of recording and Q2=minimum base flow for * 2 days. 



Data Evaluation Report of Surface Water Monitoring Study 

PMRA Submission Number {......I EPA MRID Number 46%8904 

Pond, storm, and stream water samples were taken from 9110102 to 1211 7/03. Storm water 
samples for 911 0102 to 7120103 were only analyzed because of a malfunction of the 
autosampler. Water samples were removed fiom the autosamplers daily and then stored in a 
refrigerator (35-40'~) until transferred to the laboratory. Samples were transferred to the 
laboratory on blue ice and stored frozen. Water samples were stored for 17 to 222 days prior to 
extraction. Water samples were stored in a refrigerator for a maximum of 14 days and in a 
freezer for a maximum of 220 days (pp 11). 

Sediment samples were taken at the culvert and downstream sampling sites. At each site, four 
acetate sleeve cores of sediment were collected, cornposited, and then a subsample of the 
composite sample was taken. 

Additionally, a rain gauge was used to collect on-site precipitation. The on-site precipitation 
was comparable to the local NOAA weather data at the Douglas International Airport, 
Charlotte, NC . (Figure 4, pp 36). 

2. Site Preparation and Maintenance 

The test site had well established turf. The registrant stated the turf was dense (3 to 4 inches 
height) at the time of fipronil application. The site management history was not described. 

3. Pesticide Application 

The fipronil application area accounts for 2.94 acres of well maintained turf along both sides of 
a roadway, center median strip, and front lawn of a large office building. Chipco TopchoiceB 
insecticide was applied on September 11,2002 at 0.01 145 lbs ai1A (91.6% of the label 
application rate) and June 17,2003 at 0.01 105 lbs ai1A (88% of label application rate). The 
maximum label application rate was 0.0125 lbs ai/A. Applications were made using calibrated 
drop spreaders. A 15 -foot buffer was maintained along the small stream, curb drains, and in- 
turf drains. The registrant stated that one applicator applied test material on the side walk 
inside a 15 foot buffer zone of a storm drain. Any test substance on impervious surfaces was 
swept or blown off into the adjoining turf. 

4. Analytical 

A total of 596 storm water samples, 170 downstream samples, 181 pond samples were analyzed 
during this study. The maximum storage time was 761 days. The source of storage stability 
data are referenced from the Pickens, Arkansas water monitoring study (MRID 46733905; 
Tables VIII and IX, pp 37). The storage stability data indicate fipronil, MB465 13, 
MB45950, and MB46136 were stable during a 25 month storage period. 
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Residues of fipronil in water samples were analyzed using a LCIMSIMS method entitled 
Smitely, C.A. and Ibrahim. Method of Analysis for Possible Residues of Fipronil, MB465 13, 
MB45950, and MB46136 in Water- Revisions 4 (no date) (pp 100). This method has a method 
detection limit (MDL) of 0.004 pg/L and limit of quantification (LOQ) of 0.01 0 pg/L. 
(Reviewer Note: The method procedure requires filtration through a nylon filtration disk after 
an acetoanitrile extraction of unfiltered runoff water (pp 102). 

Procedural method verification in pond and stream water at concentrations of 10, 30,50, 100 
and 300 ng/L showed recoveries of 86* 11 for fipronil (n=98), 92* 9.2 for MB46513 (n=98), 
90.6h 9.2 for MB45950 (n=98), and 91% 8.6 for MB46136 (n=98) (Table 1, pp 41; Table X, 
pp 92). Method verification was conducted using HPLC water, pond and stream water at the 
0.010 yg/L and 0.100 yg/L. Average recoveries in pond water were 63.5% for fipronil, 74.8% 
for MB465 13,77.6% for MB45950, and 81.7% for MB46136. Average recoveries in stream 
water were 66.8% for fipronil, 71.8% for MB46513,73.7% for MB45950, and 83.5% for 
MB46 136 (pp 40). Average recoveries in HPLC water fortified with pond water were 94.1 % 
for fipronil, 89.2% for MB465 13,85.0% for MB45950, and 86.9% for MB46136. 

Field spike fortifications was conducted using HPLC water, pond and stream water at the 0.020 
pg/L and 0.200 pg/L. Recoveries in pond water ranged from 78 to 93.5% for fipronil, 84 to 
96.8% for MB46513, 77.5 to 89.3% for MB459501, and 72.5 to 86.6% for MB46136 (Table V, 
pp 62). Recoveries in stream water ranged fkom 78.6 to 90.5% for fipronil, 82 to 96.5% for 
MB46513,71 to 86.5% for MB45950, and 68.5 to 83.6% for MB46136 (Table IX, pp. 90). 

Residues of fipronil in sediment samples were analyzed using a LCIMSIMS method entitled 
Ibrahim, A. 1993. Method of Analysis for Possible Residues of Fipronil, MB465 13, MB45950, 
and MB46136 in Sediment (pp 112). This method has method detection limit (MDL) of 0.030 
pgkg and limit of quantification (LOQ) of 0.1 00 pgkg. Acceptable residue recovery was 
defined as 70 to 120% recovery of spike residues at concentrations above the LOQ and 60 to 
130% recovery below the LOQ. 

B. REPORTED RESULTS 

1. Concentration of Fipronil Residues in Pond Water- 

Fipronil residues were detected in pond water samples (Figures 8 and 9, pp 42-43 ; Table IV, 
pp 84-89). The peak concentration of fipronil residue was 0.047 pg/L for fipronil, 0.008 pg/L 
for MB 46513,0.015 pg/L for MB 45950, and 0.014 yg/L for MB 46136. 
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2. Concentration of Fipronil Residues in Storm Water- 

Fipronil residues were detected in storm water samples (Figures 10 and 11, pp 44-45 ; Table 
VII, pp 65-83). The peak concentration of fipronil residue was 0.287 pg/L for fipronil, 0.005 
ug/L for MB 46513,0.065 pg/Lfor MB 45950, and 0.122 pg/L for MB 46136. 

3. Concentration of Fipronil Residues in Stream Water 

Fipronil residues were detected in stream water samples (Figure 12 , pp 46; Table VIII, pp 
56-61). The peak concentration of fipronil residue was 0.033 pg/L for fipronil, 0.008 ug/L for 
MB 46513, O.O05pg/L for MB 45950, and 0.01 pg/L for MB 46136. 

4. Concentrations of Fipronil Residues in Sediments 

Fipronil residues in a composite sediment sample fiom the culvert and downstream sampling 
sites was analyzed. MB565 13 was detected at a concentration of 0.102 pg/kg. No other 
fipronil residues were detected in the sediment. 

C. Reviewer Comments 

1. The fipronil water monitoring study (MRID 46733904) provides acceptable data on the 
runoff potential of fipronil and its degradation products (MB46136, MB465 13, and MB 46950) 
and its impact on fipronil residue occurrence in surface water fi-om use of Chipco Topchoice@ 
on turf in Mecklenburg, NC. This study was submitted to fulfill a condition of registration 
regarding runoff concerns of fipronil residues from broadcast use of fipronil for control of fire 
ants. The registrant did not provide any concurrent biological monitoring of the aquatic 
environment to assess the impact of fipronil and its degradation products on aquatic 
invertebrates. 

2. The registrant referenced a storage stability study in the Pickens, Arkansas runoff study 
(MRID 46733905). This study, however, does not provide a detailed description of the storage 
stability study because it references storage stability data in a Texas runoff study (Mosier, 
2005). These storage stability data are cited in MRID 46733902. The Texas runoff study does 
not provide a detailed description of the storage stability study. 

3. The fipronil applications were made in June and September. This application period does 
not coincide with highest precipitation period in the region. Fipronil runoff and occurrence in 
surface water is expected be highest with spring (May-April) applications. 

4. The registrant did not attempt to estimate the mass of applied fipronil found in surface 
water. This information would be helpful in predicting fipronil runoff potential. 



Report No. 02YV33114 

@ Bayer Cropscience Page 95 

Figure 13: Geographic Map Showing the Approximate Location of the Test Site with Respect to 
Other Nearby Geographical Landmarks 

BASF Reg. Doc. # 200517004449 
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Figure 14: Base Map Depicting Features of the Charlotte, NC Potential-Runoff Site 

BASF Reg. Doc. # 200517'004449 
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Figure 15: Topography of the Local Drainage Area 

BASF Reg. Doc. # 2005R004449 
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Figure 16: Topographic Map of the Local Drainage Area With Shaded Regions Representing 
Impervious Surfaces 

BASF Reg. Doc. # 2005ff004449 
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AGVISE Water Characbdzation Report 

L A B & R A T O R I E 8  n P o d  vJekCev Cham+i&- 

Submitting firm: = 8AYER CROPSCIENCE 
Protocol or Study No = 02W33114 
Sample ID. = 33114WC-02 
Trial ID. = NA 
Date Received 3-5-03 
Date Reported = 3-7-03 

6ok Highway 15 
bkxthWOod Pa Bax 510 ND 58267 

11013 507.6010 
FAX IlOU 5 ~ n -  

AGVISE Lab No 03-0020 

pH 

Sodium 

Calcium 

Magnesium 

Hardness mg equivalent CaC0311 

Conductivity 

Sodium Absorption Ratio(SAR) 

Total Dissdved Solids 

Turbidity 

6.8 

10 PPm 

8 P P ~  

3 PPm 

32 PPm 

0.21 mmhos/cm 

0.74 

122 PPm 

32.5 NTU 

These tests were completed in compliance of 40 CFR Part 160. 

&DM Robert Deutsch Date 3-7-03 
Soil ScientistlAnalytical Investigator 

BASF Reg. Doc. # 2005/7004449 
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AGVISE Water Characterization Report 

a s+Jrv33t \q 604 PO. Hicigh~ay Bm 5K) 15 

Submitting firm: = 6AYER CROPSCIENCE 
Protocol or Study No = 02W33114 
Sample ID. , = 331 14WC-O'L 
Trial ID. = NA 
Date Received = 3-5-03 
Date Reported = 3-7-03 

L A B O R A T O R I E S  

Swrnw*.--- 

AGVTSE Lab No 03-0019 

Nonhwocd, ND 58267 
hO0 587bmo 
FAX 1101) 5814013 

e n n s v r m n n m n  
Homep?ge agvirlabsm 

Sodium 11 PPm 

Calcium. 

Magnesium 

Hardness mg equivalent CaC03L 113 ppm 

Sodium Absorption RatiMSAR) 0.44 

Total Dissolved Solids 274 ppm 

Turbidity 207.0 NTU 

These tests were completed in compliance of 40 CFR Part 160. 

3-3-03 
Date 

Soil ScientistlAnalytical Investigator 

BASF Reg. Doc. # 200517004449 
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AGVISE Soil Characterization Report 

r': L A B O R A T O R I E S  5 &nos"" & ~~+v\q 

Submitting firm = BAYER CROPSCIENCE 
Protocol or Study No = 02W33114 
Sample ID. = 33114SC-02 0-6" 
Trial ID. = NA 
Date Received = 3-5-03 
Date Reported = 03-11-2003 

6W Hehway 15 
P.o.Box $10 
NOIthwood ND 58261 

FAX ~ 0 1 1  W ~ I O  (M6) 587- 

AGVISE Lab No 03- 247 

Percent Sam¶ 40 
Percent Silt 38 
Percent Clay 22 
USDA Textural Class (hydrometer method) Loam 

Bulk Density (disturbed) gm/cc 0.97 
CationExchangeCagacity (meq/lOOg) 11.9 

% Moisture at 1/3 Bar 28 .7  
/- \., 
L".i % Organic Matter--Walkley Black 0.9 

pH in 1:1 soi1:water ratio 5 . 4  

Base Saturation Data 
Cation 
Calcium 
Magnee ium 
Sodium 
Potassium 
Hydrogen 

These tests were completed in compliance of 40 CFR Part 160. 

e Larnr Wx off 
3////, 3 

Date 
galttical Investigator 

BASF Reg. Doc. # 200517004449 



Report No. 02W33114 

@ Bayer Cropscience Page 36 

5.4 Site Monitoring 

5.4.1 Precipitation Monitoring 

An lsco Model 674 Tipping Bucket Rain Gauge was installed at the site with the intention of using 
it to monitor precipitation on a local scale. The device has an internal dual-bucket collection 
mechanism that tips to empty the buckets, with each tip of a bucket representing 0.01 inches of 
water. 

Given data gaps caused by freezing temperatures, ants colonizing the interior of the tipping 
bucket rain gauge, and overall instrument outages, the on-site collected precipitation data for this 
study is retained in the raw data package, but is not used for the majority of analyses contained in 
the study report. Although a few discrepancies are noted between the on-site data and the NOAA 
data, it is believed the NOAA data provides a better overall package of data for use in this study. 
NOAA data was obtained from the station located at the Charlotte Douglas International Airport 
for September 2002 through December 2003. Complete monthty summaries of the obtained 
NOAA data are provided in Appendix D on page 130. 

Overall, the weather data for the duration of the study showed a typical temperature and 
precipitation pattern in comparison with historical data. The first significant rainfall occurred three 
days following the initial application on September 14th. NOAA rainfall data gives the total rainfall 
for the 14th and 15th of September as 2.39 inches. On-site rainfall data provides a lower but 
substantiating reading of 1.80 inches. Assuming that a minimum of 0.25 inches of rainfall within a @ 4Bhour period is required to create conditions conducive to run-oh, there were ten (10) separate 
sustained rainfall events observed within the first 90 days following application. 

Figure 4: Comparison of On-Site and NOAA Rainfall Measurements for 90 Days Following Initial 
Test Substance Application 

NOAA Measurement (In) 

rn 

bate 

BASF Reg. Doc. # 2005/7004449 
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found in study samples. These levels range from the method LOQ to at least the maximum level 
of residues observed in a analytical batch. In this study, the fortification levels used ranged from 
10 ng/L to 300 ng/L. 

As observed during the method verification, there was no bias evident in the analyses with 
respect to the analyte concentration. 

Table I: Sample Statistics for All Procedural Recovery Values (% Recovery) Obtained at 
Fortification Levels of 10 uglL, 30 ugiL, 50 ug/L, 100 uglL and 300 ugiL 

Anaiyte 

Flpronil MB46513 MB45950 MB46136 

Number o f  d u e s  98 98 98 98 

blinimum 54.0 70.7 68.3 68.9 

Maximum 119.1 110.8 124.4 117.2 

Mcan 86.1 327 90.6 91.1 

Std. I>cviation 11.0 9.2 9.2 8.6 
Std. 13rrot 1.129 0.9383 0.9343 0.8790 

Lower 95% CI of mean 83.7 90.6 88.7 89.4 
Upmt 95% CI of mean 88.2 94.6 924 92.9 

@ 
Mean recoveries of each analyte are presented in Table 1 along with additional statistics to 
describe the performance of the analytical method in the recovery of each analyte from sample 
matrices. Overall, the data indicate the method of analysis performed adequately during the 
study. 

BASF Reg. Doc. # 200517004449 



5.6.4 Pond Water Sample Results 

Pond samples were collected beginning September 10,2002 and ending on December 17,2003. 
A total of t 81 of the pond samples collected were analyzed for fipronil-related residues, 
coincident with significant precipitation events. Detailed information regarding each of the 
individually analyzed samples is presented in Table IV on page 56. A graphical representation of 
these data is presented below in Figure 8. 

Figure 8: Total Fipronil-Related Residues (ppb) in Analyxed Samples from the Sampled Pond vs 
NOAA Precipitation (in) During the Study Sampling Period 

Single A ~ l y t e  
& Llrnit af Ourntlflcrtlan - 

Date 

Residues above the method limit of quantification were detected in a pattern of increases 
following by short duration declines at the time of significant precipitation events. 

While the graphical presentation of the data in Figure 8 provides an overview of the pattern of 
residue appearance following precipitation events, a clearer view of the association is provided in 
an examination of the data on a quarterly interval. Figure 9 provides a graphical representation of 
the precipitation and residue data for four quarterly periods foflowing the initial test substance 
application. 

The relationship between precipitation events and the appearance of residues in study samples 
is clearly shown in Figure 9. Most notable are differences observed following the first and second 
applications with specific reference to the magnitude of the residue increase following the second 
application and the repetition of the appearance of residues in run-off events over time. 

The primary anomaly initially appears to be the sharp increase in residues following the second 
application on June 17, 2W3 in the absence of corresponding significant precipitation in the 
NOAA data; however, inspection of the site precipitation and flow data (Table XI on page 266) 

BASF Reg. Doc. # 2005./7004449 
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shows a discrepancy between the on-site precipitation data and that provided by NOAA, with the 
on-site data showing a localized 2" precipitation event that is substantiated by the increase in 
stream height and corresponding flow. 

The difference in the pattern of residue occurrence between the first and second applications is 
likely attributable to heavy rainfall closely following the second application. 

Figure 9: Total Fipronil-Related Residues (ppb) in Analyzed Sarnples.from the Sampled Pond vs 
NOAA Precipitation'(in) in the Quarterly Periods Following the Initial Application 

0.08 -, 1st Quarterly Period 0.00 -, 2nd Quarterly Period 

3rd Quarterly Period 4th Quarterly Period 

t +t 

t* +t , 
+ 5, 

H + tct t + + + ~ , + ~ ~ 1 + + 1 4 + r m w l , + + *  

In those pond water samples in which residues were determined, parent fipronil ovennrhelmingly 
constitutes the nature of the residues found. 

In the initial 90 days following the first application, metabolite concentration were typically less 
than the method LOQ and were found in conjunction with parent residues in the majority of 
samples. Beyond 90 days post-application, observed metabolite residues were still less than the 
method LOQ in the majority of samples; however, samples were more likely to show residues of 
MB46136 in the absence of parent residues. In only a couple of instances were MB46136 

d) residues greater than the method LOQ, occurring in October 2002 (0.011 ppb on Day 32) and 

BASF Reg. Doc. # 2005/7004449 



Bayer CropScience 
Report No. 02W33114 

Page 56 

Table IV: FipronilqRelated Residues in Pond Water Resulting from Runoff Following a Broadcast Application of ~ o p ~ h o i c e ~  brand 
Insecticide 

Days Post- 
Initial Date Date Date Date Analytical Fipronil MB 46513 MB 45950 MB 46136 

Sample ID Application Sampled Received Extracted Analyzed Set # (IJglL) (c19lL) (IJglL) (IJS~L) 
33114-001 Day 1 9/12/2002 9/17/2002 10/18/2002 10/18/2002 3 nd nd nd nd 

Day 2 

Day 3 

Day 4 
Day 5 

Day 6 
Day 7 

Day 8 

Day 9 

Day 10 

33114-011 Day 11 9/22/2002 9/25/2002 3/09/2004 3/16/2004 220 <LOQ[O.009] <tOQ[O.0041 nd nd 

33114-012 Day 12 9/23/2002 9/25/2002 10/18/2002 10/18/2002 3 nd nd 0.015 <LOQ[0.0041 

33114-013 Day 13 9/24/2002 9/25/2002 3/09/2004 3/16/2004 220 0.010 nd nd nd 

33114-014 Day 14 9/25/2002 9/30/2002 3/09/2004 3/16/2004 220 0.012 nd nd nd 

33114-015 Day 15 9/26/2002 9/30/2002 3/09/2004 3/16/2004 220 0.013 nd nd nd 

33114-016 Day 16 9/27/2002 9/30/2002 10/18/2002 10/18/2002 3 0.014 nd nd nd 

Day 17 

Day 18 

Day 19 

Day 20 

Day 21 

nay 22 

Day 23 

Day 24 
Day 25 

0" 33114-028 Day 28 10/09/2002 I0/14/2002 10/25/2002 10/25/2002 4/5 nd nd nd nd 
5' 33114-029 Day 29 10/10/2002 10/14/2002 3/08/2004 3/18/2004 219 <LOQ[0.004] nd nd nd * 33114-030 Day 30 10/11/2002 10/14/2002 3/08/2004 3/18/2004 219 0.017 CLCQ[O.O051 nd cLOQ[O.O071 
IU 
0 33114-031 Day 31 10/12/2002 10/34/2002 10/25/2002 10/25/2002 4 <LOQ[O.0061 nd nd <Log[O.0041 
Q 
01 33114-032 Day 32 10/13/2002 10/14/2002 10/25/2002 10/25/2002 4/5 0.019 nd nd 0.011 
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Table 1V: (Continued) Fipronil-Related Residues in Pond Water Resulting from Runoff Following a Broadcast Application of ~op~hoice@ 
brand Insecticide 

Days Post- 
Initial Date Date Date Date Analytical Fipronil MB 46513 MB 45950 MB 46136 

Sample ID Application Sampled Received Extracted Analyzed Set # (IJglL) (IJgIL) (P~L) b @ L )  
33114-084 Day 84 12/04/2002 12/12/2002 2/12/2004 2/15/2004 213 CLOQ[O.OOSI <LOQ[O.0051 nd <IAQCO.004] 

33114-086 Day 86 12/06/2002 12/12/2002 2/26/2003 2/26/2003 9 nd nd nd nd 

Day 87 

Day 90 

Day 91 

Day 92 

Day 93 

Day 94 

Day 98 

Day 99 

Day 100 

33114-101 Day 101 12/21/2001 1/03/2003 2/23/2004 2/23/2004 218 CLOQCO. 0051 nd nd <LOQ[O.OOC] 

33114-102 Day 102 12/22/2003 1/03/2003 2/26/2003 2/26/2003 9 nd nd nd nd 

33114-104 Day 104 12/24/2003 1/03/2003 2/26/2003 2/26/2003 9 nd nd nd <~o~[0.0041 

33114-108 oay 108 12/28/2003 1/03/2003 2/26/2003 2/26/2003 9 nd nd nd nd 

Day 112 

Day 113 

Day 114 

Day 115 

Day 116 

nay 119 

Day 120 

Day 121 

Day 122 

33114-124 Day 124 1/13/2003 1/20/2003 3/14/2003 3/14/2003 13 nd nd nd nd 

33114-127 Day 127 1/16/2003 2/03/2003 2/23/2004 2/23/2004 218 nd nd nd ~LOQ[O.OOSl - 

u 33114-128 Day 128 1/17/2003 2/03/2003 3/19/2003 3/19/2003 14 nd nd nd nd 

Q 33114-129 Day 129 1/18/2003 2/03/2003 2/23/2004 2/23/2004 218 nd nd nd <LOQi0.0091 

33114-132 Day 132 1/21/2003 2/03/2003 3/05/2003 3/05/2003 10 nd nd nd nd 

33114-133 Day 133 1/22/2003 2/03/2003 2/16/2004 2/20/2004 217 nd nd <LOQ[O.O06I <LOQI0.0061 

8 33114-135 Day 135 1/24/2003 2/03/2003 2/16/2004 2/20/2004 217 nd nd nd <LOQI0.0061 

S 33114-137 Day 137 1/26/2003 2/03/2003 31 05/2003 3/05/2003 LO nd nd nd nd 

!? P 
(I) 
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Table IV: (Continued) Fipronll-Related Residues in Pond Water Resulting from Runoff Following a Broadcast Application of ~ o p ~ h o i c e ~  
brand insecticide % 

Days Post- 
Initial Date Date Date Date Analytical Fipronil MB 46513 MB 45950 MB 46136 

Sample ID Application Sampled Received Extracted Analyzed Set # (elm (cIsIL) (P@L) (clgk) 
33114-140 Day 140 1/29/2003 2/03/2003 2/16/2004 2/20/2004 217 nd nd nd nd 

33114-141 Day 141 1/30/2003 2/11/2003 3/05/2003 3/05/2003 10 <LOQ[O.0061 nd nd <LOQ[O.0091 

33114-142 Day 142 1/31/2003 2/11/2003 2/16/2004 2/20/2004 217 nd nd nd <LOQ[0.0081 

33114-143 Day 143 2/01/2003 2/11/2003 2/16/2004 2/20/2004 217 nd nd nd <LOQ[0.0071 

33114-145 Day 145 2/03/2003 2/11/2003 3/05/2003 3/05/2003 10 nd nd , nd nd 

33114-146 Day 146 -2/04/2003 2/11/2003 2/24/2004 217 nd nd nd <LOQ[0.0091 2/16/2004 

33114-147 Day 147 2/05/2003 2/11/2003 2/16/2004 2/20/2004 217 nd nd nd <mO[0.0061 

33114-164 Day 164 2/22/2003 3/06/2003 2/11/2004 2/'11/2004 214 <LOQ[O.004] <LOQ[0.005] c~OQ[0.0041 <LOQ[0.0071 

33114-165 Day 165 2/23/2003 3/06/2003 2/11/2004 2/11/2004 214 nd <LOQ[O.0051 nd <LOQ[O.0071 

33114-167 Day 167 2/25/2003 3/06/2003 2/11/2004 2/11/2004 214 nd <Lop[O.O051 <LGQ[0.0051 <LOQ[0.0071 

33114-168 Day 168 2/26/2003 3/06/2003 2/11/2004 2/11/2004 214 nd <LCQ[0.0051 <LOQ(0.0051 <WQi0.0071 

33114-169 Day 169 2/27/2003 3/06/2003 2/11/2004 2/11/2004 214 nd <~op[0.004] nd crxlQtO.0071 

33114-171 Day 171 3/01/2003 3/06/2003 2/11/2004 2/11/2004 214 nd <LOQ[O.0051 nd <LOQ10.006] 

33114-172 Day 172 3/02/2003 3/06/2003 2/11/2004 2/11/2004 214 <LOQ(O.O041 <LOQ[0.0041 nd <LOQI0.0081 

33114-173 Day 173 3/03/2003 3/06/2003 2/11/2004 2/11/2004 214 nd <~W[0.005] <~OQ[O.0041 <L0910.0071 

33114-174 Day 174 3/04/2003 3/06/2003 2/11/2004 2/11/2004 214 nd <LOQ[0.0061 <LOQf0.0051 cLOQf0.0071 

33114-175 Day 175 3/05/2003 3/06/2003 2/11/2004 2/11/2004 214 nd <LOp[0.005] nd <LOQl0.007] 

33114-176 Day 176 3/06/2003 3/13/2003 2/19/2004 2/21/2004 216 nd nd nd <LOQ[0.004] 

33114-177 Day 177 3/07/2003 3/13/2003 2/19/2004 2/21/2004 216 nd nd nd nd 

33114-6021 Day 182 3/12/2003 4/15/2003 6/02/2004 7/26/2004 237 nd nd nd <LOQ[O. 0051 

33114-6022 Day 183 3/13/2003 4/15/2003 6/02/2004 7/26/2004 237 nd nd nd <LOQ[0.0061 

33114-6024 Day 184 3/14/2003 4/15/2003 6/02/2004 7/26/2004 237 nd nd nd <LOQ[O.O05J 

33114-6025 Day 185 3/15/2003 4/15/2003 6/02/2004 7/26/2004 237 0.022 nd nd nd 

33114-6026 Day 186 3/16/2003 4/15/2003 6/02/2004 7/26/2004 237 nd nd nd <LOQ[O.0071 

33114-6027 Day 187 3/17/2003 4/15/2003 6/02/2004 7/26/2004 237 nd nd nd <LGQ[0.0063 

33114-6040 Day 200 3/30/2003 4/15/2003 10/28/2004 10/29/2004 240 nd nd nd <LOQ[O.O051 

33114-6048 Day 208 4/07/2003 4/15/2003 t0/28/2004 10/29/2004 240 nd nd nd CLCQ10.0051 

33114-6050 Day 210 4/09/2003 4/15/2003 10/28/2004 10/29/2004 240 nd nd nd <LOQ[O.O09] 

33114-6059 Day 219 4/18/2003 5/21/2003 10/28/2004 10/29/2004 240 nd nd nd <tOQ[O.O061 

33114-6077 Day 237 5/6/2003 5/21/2003 10/28/2004 10/29/2004 2 40 nd nd nd c L w  [0.0071 

33114-6086 Day 246 5/15/2003 5/21/2003 10/28/2004 10/29/2004 240 nd nd nd nd 

33114-6093 Day 253 5/22/2003 7/1/2003 10/28/2004 10/29/2004 240 nd nd nd 0.010 
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Table IV: (Continued) Fipronil-Related Residues in Pond Water Resulting from Runoff Following a Broadcast Application of ~ o ~ ~ h o i c e @  
brand Insecticide 

Days Post- 
Initial Date Date Date Date Analytical Fipronil MB 46513 MB 45950 MB 46136 

Sample ID Application Sampled Received Extracted Analyzed Set # (~911) (~rgll) fr9W (~91L) 
33114-6109 Day 269 6/07/2003 7/1/2003 10/28/2004 10/29/2004 240 <LOQ[O.O061 nd nd nd 

33114-6114 Day 274 6/12/2003 7/01/2003 7/20/2004 7/26/2004 237 nd nd nd nd 

33114-6118 Day 278 6/16/2003 7/01/2003 7/20/2004 7/26/2004 237 nd nd nd nd 

33114-6119 Day 279 6/17/2003 7/01/2003 9/26/2003 9/27/2003 202 nd nd nd nd 

33114-6120 D& 280 6/18/2003 7/01/2003 9/26/2003 9/27/2003 202 nd nd nd nd 

33114-6121 Day 281 6/19/2003 7/01/2003 9/26/2003 9/27/2003 202 0.047 nd nd <LOQ[0.0041 

33114-6122 Day 282 6/20/2003 7/01/2003 9/26/2003 9/27/2003 202 0.040 nd nd nd 

33114-6123 Day 283 6/21/2003 7/01/2003 6/02/2004 7/26/2004 237 0.045 cLOQ[0.0041 nd 0.010 

Day 284 

Day 285 

Day 286 

Day 289 

Day 290 

Day 291 

Day 292 

Day 293 

Day 294 

33114-613s Day 295 7/03/2003 8/01/2003 9/26/2003 9/27/2003 202 0.027 <LOQ (0.0061 nd <LOQlO.0081 

33114-6137 Day 297 7/55/2003 8/01/2003 6/02/2004 7/26/2004 237 0.018 <LOp~O.0061 nd <LOP 10. 007 I 
Day 298 

Day 302 

Day 303 

Day 304 

Day 305 

Day 306 

Day 308 

Day 309 

Day 311 
P 33114-6152 Day 312 7/20/2003 8/01/2003 5/10/2004 5/19/2004 235 nd nd nd nd 
St: 33114-6153 Day 313 7/21/2003 8/01/2003 5/10/2004 5/19/2004 235 nd nd nd nd 

8 33114-6154 Day 314 7/22/2003 8/01/2003 5/10/2004 5/19/2004 235 nd nd nd nd 
0 
CJI 33114-6155 Day 315 7/23/2003 8/01/2003 5/10/2004 5/19/2004 235 nd nd nd nd 

a 
H 
(D 
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Table rV: (Continued) Fipronil-Related Residues in Pond Water Resufting from Runoff Following a Broadcast Application of ~ o ~ ~ h o i c e @  
brand Insecticide 

Days Post- 
initial Date Date Date Date Analyticat Fipronil MB 46513 MB 45950 MB 46136 

Sample ID Application Sampled Received Extracted Analyzed Set # (IJglL) (PS~L) (1~9k) (IJs/L) 
33114-6157 Day 317 7/25/2003 8/01/2003 5/10/2004 5/19/2004 235 nd ~LOQI0.0041 nd nd 

33114-6161 Day 321 7/29/2003 8/01/2003 5/10/2004 5/19/2004 235 nd nd nd nd 

33114-6163 Day 323 7/31/2003 11/21/2003 6/04/2004 6/06/2004 232 nd nd nd nd 

33114-6167 Day 327 8/04/2003 11/21/2003 6/04/2004 6/06/2004 232 nd nd nd nd 

33114-6169 Day 329 8/06/2003 11/21/2003 6/04/2004 6/06/2004 232 nd nd nd nd 

33114-6172 Day 332 8/09/2003 11/21/2003 6/04/2004 6/06/2004 232 nd nd nd nd 

33114-6173 Day 333 8/16/2003 11/21/2003 6/04/2004 6/06/2004 232 nd nd nd nd 

33114-6174 Day 334 8/11/2003 11/21/2003 6/04/2004 6/06/2004 232 nd nd nd nd 

33114-6175 Day 335 8/12/2003 11/21/2003 6/04/2004 6/06/2004 232 nd nd nd nd 

33114-6177 Day 337 8/14/2003 11/21/2003 6/04/2004 6/06/2004 232 nd nd nd nd 

33114-6178 Day 338 8/15/2003 11/21/2003 6/04/2004 6/06/2004 232 nd nd nd nd 

33114-6185 Day 345 8/22/2003 11/21/2003 6/04/2004 6/07/2004 234 nd nd nd nd 

33114-6186 Day 346 8/23/2003 11/21/2003 6/04/2004 6/07/2004 234 nd nd nd nd 

33114-6194 Day 354 8/31/2003 11/21/2003 6/04/2004 6/07/2004 234 nd nd nd nd 

33114-6198 Day 358 9/04/2003 11/21/2003 6/04/2004 6/07/2004 234 nd nd nd nd 

33114-6209 Day 369 9/15/2003 11/21/2003 6/04/2004 6/07/2004 234 nd nd nd nd 

33114-6216 Day 376 9/22/2003 11/21/2003 6/04/2004 6/07/2004 234 nd nd nd nd 

33114-6217 Day 377 9/23/2003 11/21/2003 6/04/2004 6/07/2004 234 nd nd nd nd 

33114-6232 Day 392 10/8/2003 11/21/2003 7/27/2004 8/14/2004 238 nd nd nd <LOQ[0.0041 

33114-6234 Day 394 10/10/2003 11/21/2003 7/27/2004 8/14/2004 238 nd nd nd cWQ[O.O04] 

33114-6235 Day 335 10/11/2003 11/21/2003 7/27/2004 8/14/2004 238 nd nd nd <LOQ[O.OOS] 
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January 2003 where early in the month residues of 0.014 were determined (Day 115). 

Instances of MB45950 and M846513 were observed in concentrations at or less than the method 
LOQ throughout the study period. At no point in the study was MB46513 detected at a 
concentration greater than the method LOQ. A single instance of MB45950 at a concentration of 
0.01 5 was determined in the 285 day (post-initial application) pond sample and represents the 
only occurrence of this metabolite at a concentration greater than the method LOQ. 

5.6.5 Stormwater Sample Results 

Stormwater samples from the culvert sampling location were collected beginning September '10, 
2002 and ending on December 17,2003. A total of 596 of the samples collected were analyzed 
for fipronil-related residues, coincident with significant flow events. Detailed information 
regarding each of the individually analyzed samples is presented in Table VII on page 65. A 
graphical representation of these data from September 11, 2002 to July 20,2003 is presented 
below in Figure 10. 

Figure 40: Total Fipronil-Related Residues (ppb) in Analyzed Samples from the Culvert Sampllng 
Point vs NOAA Precipitation (in) Through July 2003 

Dote 

fipronil-related residues were detected in stormwater samples primarily in the initial 60 days 
following the initial test substance application. Noteworthy, a similar pattern of detectable 
residues is not evident following the second application on June 17, 2003 due to instrument 
difficulties. Samples collected from the culvert after July 2003 were not analyzed. 

Detection of residues in samples correlated well with the occurrence of on-site precipitation 
events. The level of fipronil-related residues dropped to levels at or less than the method limit of 
quantification shortly after application. Beyond 60 days postapplication, detections of residues of 

BASF Reg. Doc. # 2005/7004449 
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the parent or metabolites were observed only sporadically until mid-March 2003 when residues 
reappeared in samples up to a maximum concentration of 4x the method LOQ for a brief period. 

A peak concentration of 0.287 ppb of the parent, fipronil, was detected in a sample taken six days 
following the initial application. A maximum concentration of total fipronil-related residues of 
0.344 ppb was observed 15 days following the test substance application. These residues were 
comprised of the parent, fipronil(O.157 ppb), as well as the metabolites MB45950 (0.065 ppb) 
and MB46136 (0.1 22 ppb). 

Figure 11 provides a closer examination of the data during the initia! 90-day period following the 
first application. It clearly shows the relationship between the appearance of residues in collected 
samples and rainfall at the test site. 

Figure O q :  Total Fipronil-Related Residues (ppb) Determined in Stormwater Samples vs NOAA 
Precipitation (in) During the 90-Day Post Initial Application Period 

Date 

Residues of M846513 never exceeded the method LOQ in any stormwater sample. Residues of 
MB46136 and MB45950 were more prevalent than what was seen in pond or stream samples. 
Residues of MB46136 and MB45950 were initially observed very shortly after application at 
significant concentrations, as high as 122 ppt 15 days post-application for MB46136, but were 
less than parent concentrations in nearly all cases during the first 30 days post-application. 

Between 30 and 60 (mid-November 2002) days post-application, it was not uncommon to see 
either metabolite at concentrations greater than the method LOQ and generally in conjunction 
with the appearance of the parent. 

The detections in March 2003 consisted of the metabolites MB46136 and MB45950 with parent 
residues either not detected or at concentrations less than the method LOQ. During the months 
following March 2003, but prior to the second application, residues of the parent and metabolites 
were detected only sporadically and always less than the method LOQ. 

BASF Reg. Doc. # 2005/7004449 
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Table VII: FipronilRelated Residues in Surface Water from Culvert Sampling Location Resulting from Runoff Following Broadcast 
Application of ~ o ~ ~ h o i c e @  brand insedlclde 

Date Time Date Date Date Analytical Fipronil MB 46513 MB 45950 MB 46136 
Sample ID Sampled Sampled Received Extracted Analyzed Replicate Set # (tJs/L) (~Js~L) (~.t&f (P~/L) 
33114-371 9/11/2002 17:44 9/17/2002 10/08/2002 10/08/2002 1 101 nd nd nd nd 
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Table VII: (Continued)Fipronil-Related Residues in Surface Water from Culvert Sampling Location Resulting from Runoff Following 
Broadcast Application of ~ o ~ ~ h o i c e @  brand insecticide 

Date Time Date Date Date Analytical Fipronil MB 46513 MB 45950 MB 46136 
Sample ID Sampled Sampled Received Extracted Analyzed Replicate Set # (~rglL) (PBIL) ( P B ~ L )  CglL) 
33114-443 9/15/2002 22:28 9/17/2002 10/22/2003 10/26/2003 2 207 nd nd nd nd 

33114-444 9/16/2002 1:28 9/17/2002 10/18/2002 10/18/2002 1 3 0.151 nd nd <LOQ[O.O06] 

33114-445 9/16/2002 1x28 9/17/2002 10/22/2003 10/26/2003 2 207 <LOQ[O.O071 nd nd nd 

33114-446 9/16/2002 4:28 9/17/2002 12/12/2002 12/12/2002 1 6 0.069 nd nd cLOQ[O.0091 

33114-447 9/16/2002 4:28 9/17/2002 10/22/2003 10/26/2003 2 207 0.279 nd nd 0.010 

33114-448 9/16/2002 7:28 9/17/2002 12/12/2002 12/12/2002 1 6 nd nd nd <LOQ [0.0061 

33114-450 9/16/2002 10:28 9/17/2002 12/12/2002 12/12/2002 1 6 nd nd nd <tOQ [O. 009) 

33114-452 9/16/2002 13:28 9/17/2002 10/11/2002 10/11/2002 1 102 nd od nd nd 

33114-454 9/16/2002 16!28 9/25/2002 12/12/2002 12/12/2002 1 6 <LOQ[O. 0061 nd nd nd 

33114-456 9/16/2002 19:28 9/25/2002 12/12/2002 12/12/2002 1 6 nd nd nd <tOQ[O, 0061 

33114-458 9/16/2002 22:28 9/25/2002 10/18/2002 10/18/2002 I 3 <LOQ[0.0071 nd nd nd 

33114-466 9/17/2002 10:28 9/25/2002 12/12/2002 12/12/2002 1 6 0.261 nd nd 0.011 

33114-467 9/17/2002 10:28 9/25/2002 10/22/2003 10/26/2003 2 207 0.287 nd nd 0.010 

33114-468 9/17/2002 13:28 9/25/2002 10/11/2002 10/11/2002 I 102 0.123 nd nd <MQ[O.O07] 

33114-470 9/17/2002 16:28 9/25/2002 12/12/2002 12/12/2002 I 6 0.092 nd nd <LOQ[0.0061 

331t4-472 9/17/2002 19:28 9/25/2002 12/12/2002 12/12/2002 1 6 0.084 nd nd <LOQ[O.O041 

33114-482 9/18/2002 10:28 9/25/2002 10/22/2003 10/26/2003 1 207 0.159 nd nd <LOQ[0.0081 

33114-484 9/18/2002 13-26 9/25/2002 10/22/2003 10/26/2003 1 207 0.079 nd nd nd 

33114-466 9/18/2002 16:28 9/25/2002 12/12/2002 12/12/2002 1 6 0.117 nd nd CLOQ[0.008] 

33114-488 9/18/2002 19:28 9/25/2002 10/11/2002 10/11/2002 1 102 0.081 nd nd <LOQ[0.006] 

33114-490 9/18/2002 22:28 9/25/2002 12/12/2002 12/12/2002 1 6 0.022 nd nd nd 

33114-492 9/19/2002 1:28 9/25/2002 10/18/2002 10/18/2002 1 3 0.012 nd nd nd 

a 33114-494 9/19/2002 4:28 9/25/2002 12/12/2002 12/12/2002 1 6 cLOQIO.OO6i nd nd nd 

i% 33114-496 9/19/2002 7:28 9/25/2002 10/22/2003 10/26/2003 1 207 0.018 nd nd nd 

Ti 33114-498 9/19/2002 10:28 9/25/2002 12/12/2002 12/12/2002 1 6 0.020 nd nd nd 

8 33114-500 9/19/2002 13228 9/25/2002 10/11/2002 10/11/2002 I 102 0.103 nd nd <L09[0.0071 

* 33114-502 9/19/2002 16:28 9/25/2002 10/22/2003 10/26/2003 1 207 0.079 nd nd cu>af0.0051 

33114-504 9/19/2002 19:28 9/25/2002 10/22/2003 10/26/2003 1 207 0.067 nd nd cL~ro.0041 

g 33114-506 9/19/2002 22:28 9/25/2002 12/12/2002 12/12/2002 1 6/207 0.027' nd nd nd 
5' 33114-510 9/20/2002 4:28 9/25/2002 10/22/2003 10/26/2003 1 207 <LCQI0.0061 nd nd nd a 
N 33114-512 9/20/2002 7:28 9/25/2002 12/12/2002 12/12/2002 1 6 <LOQl0.0091 nd nd nd 

0 33114-514 9/20/2002 10:28 9/25/2002 10/22/2003 10/26/2003 1 207 0.014 nd nd nd 
0 
Ip 33114-516 9/20/2002 13~28 9/25/2002 10/11/2002 10/11/2002 1 102 0.015 nd nd nd 
-l 

!? P 
(D 



~ m m ~  
0 0 0 0  
0 0 0 0  
N N N N  
\ \ \ \  
N W W N  
d N N d  
\ \ \ \  
N O O N  
u r l r l r l  

m ~ m m ~ ~ ~ m m m  
0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0  
N N N N N N N N N N  \ \ \ - . \ \ \ \ \ .  
N N N N N d N N N N  
N r ( N N r ( d d N N r (  
\ " . \ \ \ \ \ \ \ \  
O N O O N O N O O N  
d d r l r ( r l d r l r l d r (  

N N N N  
0 0 0 0  
0 0 0 0  
N N N N  ..\\ 
4 N N N  
I-, r l d  + -.\-.\ 
2 2 2 2  

N N N N N N N  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
N N W N N N N  \ \ \ - . \ \ \  
d N N N N N d  
d d d d d - I . 4  
\ \ \ \ \ \ \  
O N N N N N Z  u r i d d d w  

~ r n ~ r n m ~ w  
0 0 0 0 0 a 0  
0 0 0 0 0 0 0  
N N N N N N N  \..\-.\\ 
~ m r l m m ~ m  
+ i 0 , . 4 0 0 r 1 0  
\ \ \ \ \ \ \  
N d O r l r l N r l  
d . + r l d r l d r l  

N N N N N N N N N N N N W N N N N N N N N N *  
0 0 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
N N N N N N N N N N N N N N N N N N N N N N N  
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ - . \  
~ ~ m m ~ 4 4 m m m w ~ m m n m m 9 0 0 0 0 0  
N N N N N N N N N N N N N N N N N ~ ~ W ~  
\ \ \ \ \ \ I \ \ \ \ \ \ \ \ \ \ \ \ \ \ . . \  
m m m m m m m m m m ~ m m m m m m m m m m m m  

N N N N N N N N N  
0 9 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0  
N N N N N N N N N  \ \ \ \ \ \ . . \ \  
0 0 0 0 0 0 0 0 0  
m m m m m m m - m m  
\ \ \ \ \ \ \ \ \  
m m m m a m m m m  

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N  
o O O O O a O O o O O O O o o O O O O o O O O o O O o O O O O O  
O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0  
N N N N N N N N N N N N N N N N N N 0 1 N N N N N N N N N N N N N  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ ~ ~ u r ( ~ ~ ~ ~ ~ ~ ~ ~ m m m ~ ~ v l ~ ) m m w w ~ w w ~ \ ~ , w w w  
N N N N N N N N N N N N N N N N N N N N N N W N N N N ^ N W N N  
- . \ I \ \ - . \ \ \ \ \ \ \ \ \ \ \ . . - . \ \ \ \ \ \ \ \ \ \ \ \  
m m m m m m ~ ~ m m m m m m m m m m m m ~ ~ m m m m m m m m m m h  

0 w N m . F W o ~ m  
r r m c e m m o ~ o  
I n m t n Y ) m . w w w  
& & 4 4 & & & & &  
r l r t u ~ r ( 3 r l ~ u  
d r l r l d d . - i + + d  
m m m n m m m m m  
m m m m n m m m m  

W m O N  
0 0 4 . 4  
w w w *  
1 1 1 1  

* r * r u w  
r l r l d d  
r l d d r l  
o m m m  
m m m m  

m w w m  
ddCI. ,  
\ D , r O w w  
1 1  6 I 

C W W V  
i d e ( c (  
r l 4 r l - I  
m m m m  
m m m m  

BASF Reg. Doc. # 200517004449 



!% 

23 
Z 

- -I-- 
VI - - I - *  
0 0 0 0 0  

~ ~ z m 2 0 2 ? ? ? ?  
? e 9 0 9 0 a , z 0 a  
0 O : O ~ ~ z s  v  v v v v  

8 
a r z z q  

, t o o  
5 

N O O P F O O  m  (D N 

r )  N N d 

- - -  
w m I -  
0 0 0  

q q w o  0 q a , q = 2 = = : : z : z  
a g o o  o 

9 v  2.a v v  

+ .- u ." * 
0 
al 
I .- 
P 

"8 .- 
0 

6 
g 
C 
y. 
0 
c= 
0 .- * m 
0 .- - 
a 

2 CI 

2 
u m m e 

m d m d  
O C T O W  N N N N  

m = r N N N N N N N N N  
g $ S I : Z Z 8 8 8 . 8 8  
N N N N N N N N N N N  
\ \ \ \ \ \ - . \ \ \ %  
m m ~ ~ m c a w m m w ~  
O N d d 4 4 d d d + d  
\, \ . I \ \ \ \ \ \  
3 0 N N 0 0 0 0 0 0 0  
d . . ' ~ r l U . i * d = - l r ) r )  

13 

$5 s- 
Z T  
E'ih 
%" 
- m 
sa sz 
E m  u 

3 
3 = 
P 

2 
II 
P, 

(DN 

O m  
2 2  
0 

~ $ 2  

g s  
3.2 

a g  
P 0 -  

E m :  
i = E  

V1 

; a  
S E q  

o i  

eg, 
Q - 
0 . ;  

I 
U) 

m w m w  
0 0 0 0  
0 N N N N  0 0 0 

\ \ \ \ 
m m m m  o N o N 

\ \ \ \  
* O r 1 0  
d r l -  d 

8 

O " 

d 

% 
N 

4 

g 

.-, 

5 
5 
m  

N 

5 
01 

W  

g 

m N m  N m  
0 0 0 0 0  
0 0 0 0 0 
N N N N N  \ - . \ \ - .  
m N m d m  
0 d O r ) O  
\ - . % \ - .  
d N d 0 d  
- 4 r l r l - 4  

m ~ m ~  
0 0 0 0  
0 0 0 0  
N N N N  
\ \ \ I  
m ~ m ~  
O r ) 0 . - 3  
\ \ \ \  
H N d N  
d r l d d  

N m N N n N  
0 0 0 0 0 0  
0 0 0 0 0 0 
N N N N N N  -..\\\\ 
r l r n N N F 1 - I  
c 1 0 3 r ( O d  \ \.\\\ 
O d N N d O  
d r l * d d d  

m ~ l m ~ m m ~ m ~  
0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0  
N N N N N N N N N  
\ \ \ \ \ \ \ \ \  
m w m r l m m r ~ m ~  
O d O r t O o d O r (  
\ \ \ \ \ \ \ \ \  
d N r l O r l d N d N  
d d H . d . - , . . , d 4 d  

N ~ W N ~ N  
0 0 0 0 0 0  
0 0 0 0 0 0  
N N N N N N  \ . . \ \ \ \  
d m N N n . 4  
d O r ( d 0 d  
\ - . \ \ \ \  
O d N N r l O  
r l r l r l r l d d  

m * N a N N N N N N N  
O O O O O O O O D O O  
O O O O O O O O O O O  
q q t ! ? P ? ? ? ? T ~  
m m ~ ~ m n a m m ~ w ~  
O N d r ) . d d d r l . 4 d = - l  \ \ \ - . \ \ \ - . \ \ - .  
" 4 O N N 0 0 0 0 0 0 0  
4 d d d d d d r l 4 d d  

m ~ m t  
0 0 0 0  
0 0 0 0  
N N N N  
\ \ \ \  
m m m m  
O N Q N  
\ \ \ \  
d a d o  d 4 . 4 4  

8 X X 8 2 Z g 8 8  
0 0 0 0 0 0 0 0 0  
N N N N N N N N N  
\ - . \ \ \ \ \ \ \  

6 S S S S G ' ; Z Z  \... \\..\\ 
0 0 0 0 0 C l 0 0 0  
r ( r ) . - , 4 r l r ( r l r l e  

N N N N  
0 0 0 0  
0 0 0 0  
N N N N  
\ \ \ \  
W P W W  
d . + r l r (  
\ \ \ \  
0 0 0 0 
d r l 4 1  

N N N N N N N N N  
0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0  
N N N N N N N N N  
\ \ \ \ \ \ \ \ \  
O O O O O O Q O O  
m m m n m m m m m  
\ \ \ \ \\\\. 
m m m m m m m m m  

N N N N O I N  
0 0 0 0 0 0  
0 0 0 0 0 0  
N N N N W N  \ \ - . \ \ \  
0 0 0 0 0 0  
m C I m m m m  ..\\\. 
m m m m m m  

N N N N  
0 0 0 0  0 0 0 0  

N N N N  
\ \ \ \  
m m m m  
0 0 0 0  
\ \ \ \ 
0 0 0 0  
d d d 4  

N N N N N N N N N  
9 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0  
N N N N N N N N N  \ \ \ \ \ \ \ \ - .  
f P r r r r r m m  
N . N N N N N N N N  

2 2 2 2 2 2 2 2 2  

N N N f l N N  
0 0 0 0 0 0  
0 0 0 0 0 0  
N N N N N N  
\.I\\\ 
m m m m m m  
N N N N N N  
\ \ \ \ \ \  
m m m m m 0 1  

w L D o w m 0  
P * V ) V I Y ) W  
W W W W W W  
I I I I I I  
P * * O C P  
r l d d d d r l  
$ 4 r l d - I d - l  
m m m m m m  
m m m m m m  

I l l *  
w w v o  
d i d 4  
d r l d c l  
m m m n  
m m m m  

BASF Reg. Doc. # 200517004449 



Bayer Cropscience 
Remrt No. 02W33114 
Page 69 

Table VII: (Continued)Fipronil-Related Residues in Surface Water from Culvert Sampling Location Resulting from Runoff Following 
Broadcast Application of ~ o ~ ~ h o i c e @  brand insecticide 

Date Time Date Date Date Analytical Fipronil MB 46513 MB 45950 MB 46t36 
Sample ID Sampled Sampled Received Extracted Anabed Replicate Set # (~1911) (IlglL) (c1glL) (~911) 
33114-810 10/10/2002 20:Ol 10/14/2002 11/03/2003 11/03/2003 1 208 nd nd nd nd 
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Table VII: (Continued)Fipronil-Related Residues in Surface Water from Culvert Sampling Location Resulting from Runoff Following 
Broadcast Application of 'Fopchoice@ brand insecticide 

Date Time Date Date Date Analytical Fipronil MB 46513 MB 45950 MB 46136 
Sample ID Sampled Sampled Received Extracted Analyzed Replicate Set # (WL) (ul91L) (~9lL) (~rglL) 
33114-078 10/15/2002 2:Ol 10/21/2002 10/25/2002 10/25/2002 1 4 nd nd nd nd 

33114-882 10/15/2002 8:Ol 10/21/2002 10/06/2003 10/07/2003 1 203 <LOQ[O.O071 nd nd nd 

33114-884 10/15/2002 11:Ol 10/21/2002 10/06/2003 10/07/2003 1 203 nd nd nd nd 

33114-886 10/15/2002 14:Ol 10/21/2002 10/25/2002 10/25/2002 1 4 nd nd nd nd 

33114-888 10/15/2002 17:Ol 10/21/2002 10/06/2003 10/07/2003 1 203 nd nd nd nd 

33114-890 10/15/2002 20:Ol 1012112002 10/06/2003 10/07/2003 1 203 nd nd nd nd 
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Table VII: (C0ntinued)Fipronil-Related Residues in Surface Water from Culvert Sampling Location Resulting from Runoff Following 
Broadcast Application of ~ o ~ ~ h o i c e @  brand insecticide 

Date Time Date Date Date Analytical Flpronil MB 4651 3 MB 45950 ME3 461 36 
Sample 1D Sampled Sampled Received Extracted Analyzed Replicate Set # (IJglL) (IJglL) ml/L) (1.1911) 
33114-1412 11/17/2002 1l:Oi 11/18/2002 3/06/2003 3/07/2003 I 12 nd nd nd nd 
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Table VII: (Continued)Fipronil-Related Residues in Surface Water from Culvert Sampling Location Resulting from Runoff Following 
Broadcast ApplIcrrtlon of ~ o ~ ~ h o i c e @  brand insecticide 

Date Time Date Date Date Analytical Fipronil MB 46513 MB 45950 MB 46136 
Sample 10 Sampled Sampled Received Extracted Analyzed Replicate Set # (PS~L) (~191L) (iJg1L) (PsIL) 

33114-1804 12/14/2002 8:16 12/20/2002 12/08/2003 12/11/2003 1 212 nd nd nd nd 
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Table VII: (Continued)Flpronil-Related Residues in Surface Water from Culvert Sampling Location Resulting from Runoff Following 
Broadcast Application of ~ o ~ ~ h o i c e @  brand insecticide 

Date Time Date Date Date Analytical Fipronll MB 46513 M8 45950 MB 46136 
Sample ID Sampled Sampled Received Extracted Analyzed Replicate Set # (lJg/L) (lJg/L) (1rglL1 (P~IL) 

33114-2462 3/14/2003 15:29 4/15/2003 3/26/2004 3/27/2004 1 222 nd nd nd nd 
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Table VII: (Contlnued)Fipronil-Related Residues in Surface Water from Culvert Sampling Location Resulting from Runoff Following 
Broadcast Application of ~ o ~ ~ h o i c e @  brand insecticide 

Date Time Date Date Date Analytical Fipronil MB 46513 MB 45950 MB 46136 
Sample ID Sampled Sampled Received Extracted Analyzed Replicate Set # (PS~L) (c19k) (WL) (IJgIL) 
33114-2640 4/07/2003 3:29 4/15/2003 3/29/2004 4/02/2004 1 226 nd nd nd nd 
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Table VII: (Contlnued)Fipronll-Related Residues in Surface Water from Culvert Sampling Location Resulting from Runoff Following 
Broadcast Application of ~ o ~ ~ h o i c e @  brand insecticide 

Date Time Date Date Date Analytical Fipronil NIB 46513 MB 45950 MB 46136 
Sample ID Sampled Sampled Received Extracted Analyzed Replicate Set # (IJ9lL) (PS~) (~9 lL )  (IJglL) 
33114-2957 5/16/2003 15:29 5/21/2003 3/30/2004 3/31/2004 2 223 nd nd nd nd 
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Table VII: (Continued)Fipronil-Related Residues in Surface Water from Culvert Sampling Location Resulting from Runoff Following 
Broadcast Application of l'op~hoicem brand insecticide 

Date Time Date Date Date Analytical Fipronil MB 46513 ME 45950 ME 46136 
Sample ID Sampled Sampled Recelved Extracted Analyzed Replicate Set # (cIBIL) (IJsIL) (c191L) (lJ9ll) 
33114-3132 6/07/2003 15:29 7/01/2003 4/20/2004 4/20/2004 1 230 nd nd nd nd 
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Table VII: (Continued)FIpronil-Related Residues in Surface Water from Culvert SampIing Location Resulting from Runoff Following 
Broadcast Application of ~op~hoice@ brand insecticide 

Date Time Date Date Date Analytical Fipronil MB 4651 3 MB 45950 MB 461 36 
Sample ID Sampled Sampled Received Extracted Analyzed Replicate Set # (IJglL) (IJgtLf (~glL)  (IJgIL) 
33114-3738 7/20/2003 11:17 8/01/2003 4/15/2004 4/15/2004 1 229 nd nd nd nd 

33114-3740 7/20/2003 14:17 8/01/2003 4/15/2004 4/15/2004 1 229  nd nd nd nd 

33114-3742 7/20/2003 1 7  8/01/2003 4/15/2004 4/15/2004 1 229 nd nd nd nd 

1. Result is average of duplicate determinations 
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There were instances of analytical data not being in agreement between replicate samples. All 
results obtained is reported in Table VII on page 65. The reason for the discrepancies 
encountered is not known. 

5.6.6 Stream Water Sample Results 

Stream samples were collected beginning September 10, 2002 and ending on December 17, 
2003. A total of 170 of the samples collected were analyzed for fipronil-related residues, 
coincident with significant precipitation events. Detailed information regarding each of the 
individually analyzed samples is presented in Table Vlll on page 84. A graphical representation 
of these data from September 11, 2002 to October 2003 is presented in Figure 12. 

Throughout the duration of the study, there were no detections of total fipronil-related residues 
that exceeded 4x the method limit of quantification. Inconsistent with the detection of residues at 
the culvert sampling location, residues determined in the downstream samples were comprised 
almost exclusively of parent fipronil. 

Detections of fipronil were observed shortly after the initial application, but at levels near the 
method limit of quantification, and rapidly dropped to levels below the method LOQ by 14 days 
post-application. Detection of residues increased in samples in early 2003 {March) and were 
consistently detected in analyzed samples through August 2003. 

The pattern of residue detections observed can be seen in Figure 12. 

Figure 12: Total Fipronil-Related Residues (ppb) in Analyzed Samples from the Downstream 
Sampling Point vs NOAA Precipitation (in) During the Study Sampling Period 
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Table VIIf: Fipronil-Related Residues in Stream (Downstream) Water Resulting from Runoff Following a Broadcast Application of 
~ o ~ ~ h o i c e @  brand insecticide 

Days Post- 
Initial Date Date Date Date Analytical Fipronil MS 46513 MB 45950 MB 46136 

Sample ID Application Sampled Received Extracted Analyzed Set # (PglL) (c191L) (~911) (PglL) 

33114-181 DaY 1 9/12/2002 9/17/2002 12/4/2002 12/04/2002 5 nd nd nd nd 

33114-183 m Y  3 9/14/2002 9/17/2002 3/08/2004 3/18/2004 219 nd nd nd nd 

33114-184 Day 4 9/15/2002 9/17/2002 3/08/2004 3/18/2004 219 <L00[0.0051 nd nd nd 

33114-185 Day 5 9/16/2002 9/17/2002 12/4/2002 12/04/2002 5 <LOQ[O. 0081 nd nd nd 

33114-186 Day 6 9/17/2002 9/25/2002 3/08/2004 3/18/2004 219 0.011 nd nd nd 

33114-187 Day 7 9/18/2002 9/25/2002 3/08/2004 3/18/2004 219 0.013 nd nd nd 

33114-190 Day 10 9/21/2002 9/25/2002 3/08/2004 3/18/2004 219 0.011 <LOQ[0.0041 <LOQ(O.0051 nd 

33114-191 Day 11 9/22/2002 9/25/2002 3/08/2004 3/18/2004 219 0.010 nd nd nd 

33114-192 Day 12 9/23/2002 9/25/2002 3/08/2004 3/18/2004 219 cLOPL0.0081 nd nd nd 

33114-193 Day 13 9/24/2002 9/25/2002 12/4/2002 12/04/2002 5 nd nd nd nd 

33114-195 Day 15 9/26/2002 9/30/2002 3/08/2004 3/18/2004 219 <LOQ[O.0061 nd nd nd 

33114-196 Day 16 9/27/2002 9/30/2002 3/08/2004 3/18/2004 219 0.010 nd nd nd 

33114-197 Day 17 9/28/2002 9/30/2002 12/04/2002 12/04/2002. 5 <LOQf0.0071 nd nd nd 

33114-198 Day 18 9/29/2002 9/30/2002 3/08/2004 3/18/2004 219 <LOQ[0.0091 nd nd ' nd 

33114-199 Day 19 9/30/2002 10/07/2002 3/08/2004 3/18/2004 219 <LOa10.009~ nd nd: nd 

33114-201 Day 21 10/02/2002 10/07/2002 12/04/2002 12/04/2002 5 nd nd nd nd 

33114-205 Day 25 10/06/2002 10/07/2002 12/04/2002 12/04/2002 5 nd nd nd nd 

33114-209 Day 29 10/10/2002 10/14/2002 12/04/2002 12/04/2002 5 nd nd nd nd 
33114-210 Day 30 10/11/2002 10/14/2002 3/08/2004 3/18/2004 219 <LOQ[0.0061 nd nd nd 

33114-211 Day 31 10/12/2002 10/14/200q 3/08/2004 3/18/2004 219 ~LOQ[O.OOSI nd nd nd 

33114-212 Day 32 10113/2002 10/14/2002 3/08/2004 3/18/2004 219 <LOQ[0.0071 nd nd nd 

33114-213 Day 33 10/14/2002 10/21/2002 12/04/2002 12/04/2002 5 <MQ[O.OOSl nd nd nd 

33114-214 Day 34 10/15/2002 10/21/2002 3/08?2004 3/18/2004 219 CLoQ[O. 0071 nd nd nd 

33114-215 Day 35 10/16/2002 10/21/2002 3/06/2003 3/07/2003 12 nd nd nd nd 

33114-216 Day 36 10/17/2002 10/30/2002 7/21/2004 7/26/2004 237 nd nd nd nd 

33114-217 Day 37 10/18/2002 10/30/2002 7/20/2004 7/26/2004 237 <LOQ[0.0061 nd nd nd 

33114-220 Day 40 10/21/2002 10/30/2002 7/22/2004 7/26/2004 237 <LOQI0.0051 nd nd nd 

33114-221 Day 41 10/22/2002 10/30/2002 2/19/2004 2/21/2004 216 nd nd nd nu 

33114-222 Day 42 10/23/2002 10/30/2002 7/21/2004 7/26/2004 237 <LOQ[O.O05] nd nd nd 

33114-223 Day 43 10/24/2002 10/30/2002 2/19/2004 2/21/2004 216 nd nd nd nd 
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Table VIII: (Continued)Fipronil-Related Residues in Stream (Downstream) Water Resulting from Runoff Following a Broadcast 
Application of ~ o ~ ~ h o i c e @  brand insecticide 

Days Post- 
Initial Date Date Date Date Analytical Fipronil NIB 46513 MB 45950 MB 46136 

Sample ID Application Sampled Received Extracted Analyzed Set # (P@L) ( W L )  (PW (~91L) 
33114-227 Day 47 10/28/2002 10/30/2002 7/21/2004 7/26/2004 237 nd nd nd nd 

Day 48 

Day 49 

Day 50 

Day 51 

Day 53 

Day 55 
Day 56 

Day 57 

Day 61 

Day 62 

Day 63 

Day 64 

Day 65 

Day 66 

Day 67 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

ndn ' 
nd 

33114-248 Day 68 11/18/2002 11/25/2002 3/03/2004 3/18/2004 219 CLOQtO.0051 nd nd nd 

33114-249 Day 69 11/19/2002 11/25/2002 3/03/2004 3/18/2004 219 r~OP10.0051 nd nd nd 

Day 70 

Day 72 

Day 74 

Day 77 

Day 80 

Day 84 

Day 86 

Day 87 

Day 88 

33114-269 Day 89 12/09/2002 12/12/2002 2/12/2004 2/15/2004 213 nd rid nd nd 

33114-270 Day 90 12/10/2002 12/12/2002 3/14/2003 3/14/2003 13 nd nd nd nd 

33114-271 Day 91 12/11/2002 12/12/2002 2/12/2004 2/15/2004 21 3 nd nd nd ad 

33114-272 Day 92 12/12/2002 12/20/2002 3/03/2004 3/18/2004 219 <LOQ10.0041 nd nd nd 

33114-273 Day 9% 12/13/2002 12/20/2002 3/19/2003 3/19/2003 14 ~LOQIO.0051 nd nd nd 
I 
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Table VIII: (C0ntinued)Fipronil-Related Residues in Stream (Downstream) Water Resulting from Runoff Following a Broadcast 
Application of ~ o ~ ~ h o i c e @  brand insecticide 

Days Post- 
Initial Date Date Date Date Analytical Fipronil ME 46513 MB 45950 YB 46136 

Sample 1D Application Sampled Received Extracted Analyzed set # (~IJLJ (lJdL) (MIL) (~glL) 
33114-274 Day 94 12/14/2002 12/20/2002 2/13/2004 2/15/2004 213 nd nd nd nd 

33114-275 Day 95 12/15/2002 12/20/2002 2/23/2004 2/23/2004 218 s~OQ[O.0041 nd nd nd 

33114-276 Day 96 12/16/2002 12/20/2002 2/13/2004 2/15/2004 213 <LOQ[0.0051 nd nd nd 

33114-277 Day 97 12/17/2002 12/20/2002 3/19/2003 3/19/2003 1 4  nd nd nd nd 

33114-280 Day 100 12/20/2002 1/03/2003 2/23/2004 2/23/2004 218 <LQQI0.0041 nd nd nd 

33114-281 Day 101 12/21/2002 1/03/2003 2/23/2004 2/23/2004 218 <LOQ[0.0061 nd nd nd 

33114-282 Day 102 12/22/2002 1/03/2003 2/20/2004 2/22/2004 215 nd nd nd nd 

33114-284 Day 104 12/24/2002 1/03/2003 2/20/2004 2/22/2004 215 nd nd nd nd 

33114-287 Day 107 12/27/2002 1/03/2003 2/20/2004 2/22/2004 215 nd nd nd nd 

33114-292 Day 112 1/01/2003 1/03/2003 2/20/2004 2/22/2004 215 nd nd nd nd 

33114-293 Day 113 1/02/2003 1/20/2003 2/12/2004 2/15/2004 213 nd nd nd nd 

33114-294 Day 114 1/03/2003 1/20/2003 3/3/2004 3/18/2004 219 <LOQ[0.0061 nd nd 0.010 

33114-295 Day 115 1/04/2003 1/20/2003 3/14/2003 3/14/2003 13 nd nd nd nd 

33114-299 Day 119 1/08/2003 1/20/2003 3/05/2003 3/05/2003 10 nd nd nd nd 

33114-301 Day 121 1/10/2003 1/20/2003 3/03/2004 3/18/2004 219 <LOQf0.0061 nd nd nd 

33114-302 Day 122 1/11/2003 1/20/2003 3/03/2004 3/18/2004 219 cLOQ[O.O051 nd nd nd 

33114-303 Day 123 1/12/2003 1/20/2003 3/14/2003 3/14/2003 13 nd nd nd nd 

33114-307 Day 127 1/16/2003 2/03/2003 3/19/2003 3/19/2003 14 nd nd nd nd 

33114-308 Day 128 1/17/2003 2/03/2003 2/23/2004 2/23/2004 218 nd nd nd nd 

33114-309 Day 129 2/18/2003 2/03/2003 2/23/2004 2/23/2004 218 nd nd nd nd 

33114-311 Day 131 1/20/2003 2/03/2003 3/5/2003 3/05/2003 10 nd nd nd nd 

33114-312 Day 132 1/21/2003 2/03/2003 2/16/2004 2/20/2004 217 nd nd nd nd 

33114-313 Day 133 1/22/2003 2/03/2003 2/16/2004 2/20/2004 217 nd nd nd nd 

33114-315 Day 135 1/24/2003 2/03/2003 3/05/2003 3/05/2003 10 nd nd nd nd 

33114-318 Day 138 1/27/2003 2/03/2003 3/05/2003 3/05/2003 10 nd nd nd nd 

33114-322 Day 142 1/31/2003 2/11/2003 3/05/2003 3/05/2003 10 nd nd nd nd 

33114-323 Day 143 2/01/2003 2/11/2003 2/13/2004 2/15/2004 213 nd nd nd nd 

33114-325 Day 145 2/03/2003 2/11/2003 2/13/2004 2/15/2004 213 nd nd nd nd 

33114-326 Day 146 2/04/2003 2/11/2003 3/05/2003 3/05/2003 10 nd nd nd nd 

33114-327 Day 147 2/05/2003 2/11/2003 2/13/2004 2/15/2004 213 <LDQ[O.0041 nd nd nd 

33114-345 Day 165 2/23/2003 3/06/2003 2/11/2004 2/11/2004 214 nd nd nd nd 
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Table VIII: (Continued)Fipronil-Related Residues in Stream (Downstream) Water Resulting from Runoff Following a Broadcast 
Application of ~ o ~ ~ h o i c e @  brand insecticide 

Days Post- 
Initial Date Date Date Date Analytical Fipronil MB 4651 3 MB 45950 MB 461 36 

Sample ID Application Sampled Received Extracted Analyzed Set # (IrQlL) (~rw frglL1 (~911) 
33114-346 Day 166 2/24/2003 3/06/2003 2/11/2004 2/11/2004 214 <LOQ[O.O041 nd nd nd 

33114-347 Day 167 2/25/2003 3/06/2003 2/11/2004 2/11/2004 214 <LOQtO. 0041 nd nd nd 

33114-348 Day 168 2/26/2003 3/06/2003 2/11/2004 2/11/2004 214 <LOQ[0.0051 nd nd nd 

33114-349 Day 169 2/27/2003 3/06/2003 2/11/2004 2/11/2004 214 <LOQtO.O06] nd nd nd 

33114-351 Day 171 3/01/2003 3/06/2003 2/11/2004 2/11/2004 214 nd nd nd nd 

33114-352 Day 172 3/02/2003 3/06/2003 2/11/2004 2/11/2004 214 <WQ[0.0061 nd nd nd 

33114-353 Day 173 3/03/2003 3/06/2003 2/11/2004 2/11/2004 214 nd nd nd nd 

33114-355 Day 175 3/05/2003 3/06/2003 2/11/2004 2/11/2004 214 <LOQ[O.O051 nd nd nd 

33114-356 Day 176 3/06/2003 3/13/2003 2/19/2004 2/21/2004 21 6 0.019 nd nd nd 

33114-357 day 177 3/07/2003 3/13/2003 2/19/2004 2/21/2004 216 0.015 nd nd nd 

33114-358 Day 178 3/08/2003 3/13/2003 2/19/2004 2/21/2004 216 0.017 nd nd nd 

33114-362 Day 182 3/12/2003 4/15/2003 5/28/2004 5/28/2004 233 0.014 nd nd nd 

33114-363 Day 183 3/13/2003 4/15/2003 5/28/2004 5/28/2004 233 0.020 nd nd nd 

33114-365 Day 185 3/15/2003 4/15/2003 5/28/2004 5/28/2004 233 0.014 nd nd nd 

33114-367 Day 187 3/17/2003 4/15/2003 5/28/2004 5/28/2004 233 0.014 nd nd nd 

33114-368 Day 188 3/18/2003 4/15/2003 5/28/2004 5/28/2004 233 0.020 nd nd nd 

33114-369 Day 189 3/19/2003 4/15/2003 5/28/2004 5/28/2004 233 0.017 nd nd nd 

33114-370 Day 190 3/20/2003 4/15/2003 5/28/2004 5/28/2004 233 0.012 nd nd nd 

nay 200 

Day 208 

Day 210 

Day 219 

Day 237 

Day 246 

Day 253 

Day 269 

Day 260 

g 33114-6329 Day 279 6/17/2003 7/01/2003 5/11/2004 5/19/2004 235 €5OQIO.0081 nd nd nd 
5' 33114-6330 Day 280 6/18/2003 7/01/2003 5/11/2004 5/19/2004 235 0.015 nd nd nd 
# 33114-6331 Day 281 6/19/2003 7/01/2003 5/11/2004 5/19/2004 235 0.013 nd nd nd 

8 33114-6332 Day 282 6/20/2003 7/01/2003 5/11/2004 5/19/2004 235 0.033 nd nd ~LoQ~0.0051 
0 
Cn 33114-6333 Day 283 6/20/2003 7/01/2003 5/11/2004 5/19/2004 235 0.014 nd nd nd 
3 
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Table V111: (Continued)Fipronil-Related Residues in Stream (Downstream) Water Resulting from Runoff Following a Broadcast 
Application of ~ o p ~ h o i c e ~  brand insecticide 

Days Post- 
Initial Date Date Date Date Analytical Flpronil MB 46513 MB 45950 MB 461 36 

Sample ID Application Sampled Received Extracted Analyzed Set # (~91L) (V~IL)  (IJQ~L) (P@L) 

33114-6334 Day 284 6/22/2003 7/01/2003 5/11/2004 5/19/2004 235 0.014 nd nd nd 

33114-6335 Day 285 6/23/2003 7/01/2003 5/11/2004 5/19/2004 235 0.014 . nd nd nd 

33114-6337 Day 287 6/25/2003 7/01/2003 5/11/2004 5/19/2004 235 <LOQ10.009] nd nd nd 

Day 289 

Day 290 

Day 291 

Day 292 

Day 293 

Day 294 

Day 295 

Day 297 

Day 298 

Day 299 

Day 302 

33114-6353 Day 303 7/11/2003 8/01/2003 9/26/2003 9/27/2003 202 cLOQ[O.0081 nd nd nd 

33114-6354 Day 304 7/12/2003 8/01/2003 9/26/2003 9/27/2003 202 <LOQ[O.O091 nd nd nd 

33114-6355 Day 305 7/13/2003 8/01/2003 9/26/2003 9/27/2003 202 <LOQ[0.0081 nd nd nd 

33114-6359 Day 309 7/17/2003 8/01/2003 7/27/2004 6/14/2004 238 0.015 nd nd nd 

33114-6360 Day 310 7/18/2003 8/01/2003 5/11/2004 5/19/2004 235 <LOQf0.009] nd nd nd 

33114-6361 Day 311 7/19/2003 8/01/2003 7/27/2004 8/14/2004 238 0.011 nd nd nd 

33114-6362 Day 312 7/20/2003 8/01/2003 5/11/2004 5/19/2004 235 <LOQ(O.O081 nd nd nd 

33114-6363 Day 313 7/21/2003 8/01/2003 5/28/2004 5/28/2004 233 <LOQ[O.O081 nd nd nd 

33114-6364 Day 314 7/22/2003 8/01/2003 5/28/2004 5/28/2004 233 <LOQtO.O081 nd nd nd 

% 33114-6365 Day 315 7/23/2003 8/01/2003 5/28/2004 5/28/2004 233 <LOQ[O.O071 nd nd nd 

i? 33114-6368 Day 318 7/26/2003 6/01/2003 5/28/2004 5/28/2004 233 <LOQ[O.0071 nd nd nd 

(P 33114-6371 Day 321 7/29/2003 8/01/2003 5/28/2004 5/28/2004 233 <LOQ[O.O041 nd nd nd 

33114-6373 Day 323 7/31/2003 11/21/2003 6/04/2004 6/07/2004 234 <LOQ[O.O061 nd nd nd 

!? 33114-6377 Day 327 8/04/2003 11/21/2003 6/04/2004 6/07/2004 234 nd nd nd nd 
$' 33114-6378 Day 328 8/05/2003 11/21/2003 6/04/2004 6/07/2004 234 nd nd nd nd * 33114-6382 Day 332 8/09/2003 11/21/2003 6/04/2004 6/07/2004 234 nd nd nd nd 

!% 33114-6383 Day 333 8/10/2003 11/21/2003 6/04/2004 6/07/2004 234 nd nd nd nd 

3 33114-6384 Day 334 8/11/2003 11/21/2003 6/04/2004 6/07/2004 234 <MafO. 0091 nd nd nd 
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Table IX: Summary Results of Field Fortiffcations in Stream Water Samples . 
FlpronSI MB 46513 MB 45950 MB 461 36 

Conc. Cone. Conc. Conc. 
Pate Qa te Fortification Recovered Recovery Recovered Recovery Recovered Recovery Recovered Recovery 

Sample 10 Fortified Analyzed Set # Level (ppt) [ppt) (%) (PP~) (%) (PP~) (PP~) (%I 
33114-FS2-UTC-culvertA 2/24/2003 10/21/2D03 205 - nd - nd - nd - nd - 
33114-FS2-UTC-~ulvertB 2/24/2003 10/51/2003 205 - nd - rid - nd - nd 

33114-FS2-Low-CulvertA 2/24/2003 10/21/2003 205 20 18.1  90.5 17.7 88.5 15.3 76.5 15.5 77.5 

33214-FSZ-Low-culver$B 2/2412003 10/21/2003 205 20 17.1 85 .5  19.3 96.5 17.3 86.5 16.3 81.5 
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Table X: Procedural Recovery Values Obtained During the Analysis of Samples for Fipronil-Related Residues 

Procedural Recovery (Oh) 

Extraction Analysis Fortification 
Sample ID Set No Date Date Level (ngR)  Flpronil MB 46513 MB 45950 MB 46136 

33114-Rec-0.03 ppb 3 10/18/2002 10/18/2002 30 82.5 72.2 82.3 89.6 

33114-Rec-0.3 ppb 3 10/18/2002 10/18/2002 300 99.2 92.0 91.3 93.2 

33114-Rec-0.03 ppb 4 10/25/2002 10/25/2002 30 82.1 74.8 72.6 91.3 

33114-Rec-0.3 ppb 4 10/25/2002 10b25/2002 300 90.2 92.8 92.6 93.8 

33114-Rec-0.03 ppb 5 12/04/2002 12/04/2002 30 85.7 88.9 103.7 117.2 

33114-Rec-0.3 ppb 5 12/04/2002 12/04/2002 300 98.1 104.8 101.8 106.3 

33114-R~c-0.03A ppb-a 6 12/12/2002 12/12/2002 30 76.4 90.6 81.9 86.4 

33114-Rec-0.3 ppb-a 6 12/12/2002 12/12/2002 300 92.0 97.6 95.4 99.2 

33114-Rec-10 ppt-b 7 12/12/2002 , 12/12/2002 I0 110.3 89.6 86.1 91.2 

33114-R~c-100 ppt-b 7 12/12/2002 12/12/2002 100 88.9 93.9 91.3 94.0 

33114-Rec-10 ppt 8 2/05/2003 2/05/2003 10 79.9 83.2 80.3 87.1 

33114-Rec-100 ppf 8 2/05/2003 2/05/2003 100 82.6 92.1 90.4 96.2 

33114-Rec-10 ppt 9 2/26/2003 2/26/2003 10 88.8 74.3 73.5 78.1 

33114-Rec-100 ppt 9 2/26/2003 2/26/2003 100 75.3 86.5 81.0 86.7 

33114-Rec-10 ppt 10 3/05/2003 3/05/2003 10 74.3 96.1 94.5 99.0 

33114-Rec-I00 ppt 10 3/05/2003 3/05/2003 100 102.8 103.0 98.3 98.8 

33114-Rec 10 ppt 11 3/06/2003 3/07/2003 10 71.6 92.1 88.5 105.8 

33114-Rec 100 ppt 11 3/06/2003 3/07/2003 100 96.8 96.7 92.7 95.8 

33114-Rcc-10 ppt-8 12 3/06/2003 3/07/2003 10 84.0 88.5 85.8 106.0 

33114-Rec-100 ppt-6 12 3/06/2003 3/07/2003 100 97.0 96.2 93.6 96.7 

33114-Rec-10 ppt 13 3/14/2003 3/14/2003 10 14.2 97.6 84.7 100.1 

33114-Rec-100 ppt 13 3/14/2003 3/14/2003 I00 101.5 108.0 98.0 96.2 
w 33114-Rec-10 ppt 14 3/19/2003 3/19/2003 10 54.0 70.7 68.3 80.3 

$ 33114-Rec-100 ppt 14 3/19/2003 3/19/2003 100 67.2 71.8 73.1 75.6 
7 33114-R~C 101 101 10/08/2002 10/08/2002 10 90.4 81.6 86.8 86.8 

2' 33114-~ec 102 101 f0/08/2002 10/08/2002 100 95.6 91.5 90,t 93.8 

'P 33114-Rec 103 102 10/11/2002 10/11/2002 10 86.1 88.5 82.0 85.9 

8 33114-Rec 104 102 10/11/2002 10/11/2002 100 98.0 87.0 69.2 88.1 

0 33114-Eulk-100ppt-1-092503 201 9/25/2003 9/26/2003 100 80.1 94.9 93.5 94.7 

* 33114-Bulk-100ppt-2-092503 201 9/25/2003 9/26/2003 100 80.4 99.0 92.5 96.7 

IU 33114-Bulk-10Oppt-3-092603 202 9/26/2003 9/27/2003 100 76.7 89.2 84.3 86.1 

0 33114-Bulk-100ppt-4-092603 202 9/26/2003 9/27/2003 100 79.8 97.1 91.6 92.7 

5 33114-Bulk-100ppt-1-100703 203 10/06/2003 10/07/2003 100 71.3 92.7 85.8 89.6 

0 

B 
t 
cO 



m  
0 c I T w w v v  
~ 0 0 0 0 0 0  

rl m m o ~ ~ m m r l r l  
maaAaxx2Z:z::: $ ~ a ; g g = 2 ~ y o ~ ~ y o  

N 0 0 0 d r l r l a , d N d N d N  
N s r l r l d r l u  z 7 + L 7 ~ & $ b % k k k i  
~ ~ ~ ~ y a o a , ~  a a a a a a  

a a @ & Z % 2 8 8 8 8 8 g  
3 8 g g g 2 & , 4 2 : ' 7 7 7 7  
~ ~ o o o ~ o o o m m m m n m  
l ( ~ d O . . . n r r ) ~ 0 0 0 0 0 0  x d * L . L T L 8 8 4 2 2 g 8 8 ! 2  
l ~ d ~ Y ~ ~ ~ t D O O O O O O  
7 y Z 3 ~ Z 4 2 k G G G ~ f ~  
v d z & & m I ~ O I C c c C C ~  
d , , , & Z k ! L 2 & P P P P P  
r n m . 4 4 4 d 1  l r n l ' l  I I '  
rn m m d m n w ~ - u w = r w ~ w  

m m m m m u u r r l r l d 4 d ~  m c n w c l r l d r * ~ ~ ~  
r l m m m m m m  
m m m r n m m m  m 

BASF Reg. Doc. # 2005/7004449 



Bayer Cropscience 
Repon No. 02W33114 
Page 94 

Table X: Procedural Recovery Values Obtained During the Analysis of Samples for Fiprontl-Related Residues 

Procedural Recovery (%) 

Extraction Analysis Fortification 
Sample ID Set No Date Date Level (ngil) Flpronil MB 46513 MB 45950 MB 46136 

33114-Bulk-100ppt-1-030904 220 3/09/2004 3 /16 /2004 100 80.7  8 8 . 8  84 .3  79 .7  
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Table V: Summary Results of Field Fortifications in Pond Water Samples 

Fipronil ME 46513 MB 45950 MB 46136 

Conc. Conc. Conc. Conc. 
Date Date Fortification Recovered Recovery Recovered Recovery Recovered Recovery Recovered Recovery 

Sample ID Fortified Analyzed Set # bve l  (ppt) (ppt) (%) (PP~) (%I (PP~) (%I (PP~) (%) 
33114-FS2-VTC-PondA 2/24/2003 10/21/2003 205 - nd - nd - nd - nd 

33114-FS2-UTC-PondB 2/24/2003 10/21/2003 205 - nd .. nd - nd - nd 

33114-FS2-Low-~ond~ 2/24/2003 10/21/2003 205 20 17.5 87.5 16.8 84.0 15.5 77.5 14.9 74.5 

33114-FS2-Low-PondB 2/24/2003 X0/21/2003 205 20 18.3 91.5 18.6 43.0 16.8 84.0 15.8 79.0 

33114-FS2-High-PondA 2/24/2003 10/21/2003 205 200 171.8 85.9 172.5 86.3 165.8 82.9 162.8 81.4 

33114-FS2-High-PondB 2/24/2003 10/21/2003 205 200 176.6 88.3 177.1 88.6 170.8 85.4 163.0 81.5 
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5.5 Sample Storage and Residue Stability 

A total of 596 stream (at the culvert), 170 downstream and 181 pond samples were analyzed as 
part of this study. The average storage time prior to analysis considering all study samples 
analyzed was 290 days, with a minimum of 8 days and a maximum of 761 days. 

Figure 7 provides a frequency histogram of sample storage times for the 947 samples analyzed 
during the conduct of this study. Cumulatively, 82% of the samples were analyzed within the first 
400 days following collection, and 96% within 550 days. 

Figure 7: Frequency Histogram of Sample Storage in Days for All Analyzed Pond, Culvert 
and Downstream Samples 

With regard to sample storage near the test site at the sampling contractors facitity, the minimum 
storage time of samples that were analyzed was 1 day and the maximum 113 days. 
Cumulatively, 97% of these samples were transferred from the sampling contractor to the 
analytical laboratory facilities within 40 days following sampling. 

Stabifity of fipronil-rejated residues in frozen water was demonstrated for up to 25 months in a 

separate monitoring study, Bayer CropScience Study 0 3 ~ ~ ~ 1 ~ 0 1 9 ~ .  

3. "Chipco Topchoice' Turf Surface Water Runoff Monitoring Study (Pickens, Arkansas)", Bayer Cropkience Study 03RAFlX019, D. 
Mosier. 
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Table II: Recovery of Fipronil and IG Metabolites from Field Spike Samples in Pond 
and Stream Water 

Analyte Recovered (ppb) 

Fipronil MB46513 MB45950 ME46136 
Sample ID Matrix sample Type ( P P ~ )  ( P P ~ )  {PPW (PPW 

Analytlcal Set #205 

33114-FS2-Pond-UTCA Pond Watct Untrcatcd ad nd nd nd 

33114-PSZ-Pond-UTCB Pond Watcr Cln treated nd nd nd nd 

331 1CliS2-Pond-LowA Pond Water 0.02 ppb fortification 0.0175 0.0168 0.01 55 0.0149 

331 14-FSZ-Pond-LowR Pond Watcr 0.02 ppb fortification 0.0183 0.0186 0.0168 0.0158 

331 14-FS2-Pond-Highit Pond Water 0.20 ppb fortification 0.172 0.173 0.166 0.163 
331 14-Fa-Ibnd-HighB Pond Water 0.20 ppb fortification 0.177 0.177 0.171 0.163 

33114FS2-Culvert-U1Y:i'I Stream Watcr Untteated nd nd nd nd 

331 14-FS2-Culvert-UTCB Stream Water Untreated nd nd nd nd 

331 14-FS2-CuIvert-Low1~ Stream Water 0.02 ppb fortification 0.0181 0.0177 0.0153 0.0155 

33114-FS2-Culvert-LowH Stream Water 0.02 ppb fortification 0.0171 0.0193 0.0173 0.01 63 

331 14FS2-Culvert-I-IighA Stream Water 0.20 ppL fordficldon 0.169 0.174 0.169 0.163 

331 14-FS2-Culvert-HighB Smam Watcr 0.20 ppb fortification 0.173 0.176 0.169 0.167 

Analytical Set #206 
331 14-E3-Pond-UTCA l'ond Watcr Untreated nd nd nd nd 

33114-Ki3-lhnd-UTCB Pond Water Untrcatcd nd nd nd nd 

331 14-FS3-Pond-Lowi\ Pond Watcr 0.02 ppb fortification 0.0156 0.0155 0.0167 0.0144 

331 14-FS3-Pond-LowH Pond Watcr 0.02 ppb fottification 0.0172 0.0176 0.01 83 0.0173 

3 3 1 1 4 - 1 3 3 - P o n d -  Pond Watcr 0.20 ppb fortification 0.179 0.193 0.179 0.173 

33124-FS3-I'ond-HighI3 Pond Water 0.20 ppb fortification 0.187 0.1 94 0.172 0.169 

331 1 4 - F S 3 - C d w r t - C  Stream Watcr Untreated nd nd nd nd 
33114-I~S3-Culvert-UTCB Stream Water Untreated nd nd nd nd , 

33114-FS3-Cdvwt-LowA Stream Water 0.02 ppb fortification 0.0148 0.0166 0.0142 0.01 56 
33114J:S3-Culvert-LowR Stream Watcr 0.02 ppb fortification 0.0161 0.0175 0.0150 0.0137 

33114FS3-Culvert-Hkhi Stream Water 0.20 ppb fortification 0.158 0.169 0.150 0.143 

331 14-P33-CuIvert-HighB Stream Water 0.20 ppb fortification 0.257 0.164 0.157 0.150 
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Table W: Recovery Values for the Method of Analysis Verification of Fipronil-Related Residues in Stteam Water 

Procedural Recovery (%) 

Fortification Extraction Analysis Analytical 
Sample ID Level Date Date Set # Fipronil MB 46513 MB 45950 ME 461 36 

Stream Preapplication Rep 1 untreated 9/25/2002 10/03/2002 1 nd nd nd nd 

stream Pteapplication Rep 2 untreated 9/25/2002 10/03/2002 I nd nd nd nd 

Stream Preapplication Spike LOQ-1 10 PPt 9/25/2002 10/03/2002 I 74.9 72.1 74.2 8 6 . 6  

Stream Preapplication Spike LOQ-2 10 PPt 9/25/2002 10/03/2002 1 63.3 70.2 70.7 8 1 . 5  

Stream Preapplication Spike-1OXLOQ-1 100 ppt 9/25/2002 ' 10/03/2002 1 64.2 71.8 74.6 81.9 

Stream Preapplication Spike-1OXMQ-2 100 ppt 9/25/2002 X0/03/2002 1 64.7 73.2 75.3 83.8 

HPLC water spike LOQ 10 PPt 9/25/2002 10/03/2002 f 81.8 81.8 84.6 8 2 . 5  

HPLC water spike lOXLOQ 10 PPt 9/25/2002 10/03/2002 1 86.7 84.4 76.1 77.5 
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Table Ill: Recovery Values for the Method of Analysis Verification of FipronilRefated Residues in Pond Water 

Procedural Recovery (%) 

Fortification Extraction Analysis Analytical 
Sample ID Level Date Date Set # Fipronil MB 46513 MB 45950 MB 46136 

Pond Preapplication Rep 1 Untreated 9/25/2002 10/03/2002 2 nd nd nd nd 

Pond Preapplication Rep 2 Untreated 9/25/2002 10/03/2002 2 nd nd nd nd 

Pond Preapplication Spike LOP-1 

Pond Preapplication Spike LOQ-2 

Pond Preapplication Spike-1OXLOQ-1 100 ppt 9/25/2002 10/03/2002 2 62.3 76.2 76.3 83.8 

Pond Preapplication Spike-1OXLOQ-2 100 ppt 9/25/2002 10/03/2002 2 62.9 75.9 77.8  84.7 

HPLC water spike LOQ 10 PPt 9/25/2002 10/03/2002 2 94.1  90.6 80.9 89.0 

HPtC water spike lOXLOQ 100 ppt 9/25/2002 10/03/2002 2 94.0 87.7 89.1  84.8  
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AGVISB Soil Characterization Report 

Submitting f irm s BAY= CROPSCIEXCE 
Protocol Or Study NO c 02YV33114 
Sample ID. = 33114SC-01 0-6' 
Trial ID. = NA 
Date Received = 3-5-03 
Date Reported = 03-11-2003 

AGVISE Lab No 03- 246 

Percent Sand 64 
Percent Silt 28 
Percent Clay 8 
USDA Textural Class (hydrometer method) Sandy Loam 

Bulk Density (disturbed) gm/cc 1.14 
Cation Exchange Capacity (meq/100 g) 15.3 

r-? % Moisture at 1/3 Bar 18.2 

\J.; % Organic Matter--Walkley Black 1.1 

pH in 1:1 6oil:water ratio 6.5 

Base Saturation Data 
Cation Percent oom 
Calcium 
Magnesium 
Sodium 
Potassium 
Hydrogen 

These tests were completed in compliance of 40 CFR Part 160. 

- 3 l / l / @ 3  
Larry WL%~ f / I  Date 
Analytical Investigator 
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