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Review 

8. Second Draft 02/03-04,09-10/99 03/09/99 03/18/99 04/02/99 
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Report Review 

8. Final Analytical 04/28-29/99 05/06/99 05/06/99 05/06/99 
Phase Report 
Review 

Stacy Tord Date 
Quality Assurance Auditor 
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1.0 INTRODUCTION 

This study, "Validation of Method for the Analysis of Worker Exposure and Reentry 
Matrices for Chlorothalonil", was performed by Centre Analytical Laboratories, Inc. 
(CAL) to validate, under GLP, methods that are proposed for use in ARTF worker 
exposure studies utilizing chlorothalonil as a surrogate test compound. The original 
method to be validated was Ricerca Method # 6445-95-0086-CR-001 and subsequently 
there were three additional methods written at CAL (ARTF-001, ARTF-003 and ARTF-
004). These methods were validated on the following matrices: 

1. Full Sized Worn Outer Dermal Dosimeters (Shirts, Pants), LOQ =1.0 ug/sample 
2. Inner Whole Body Dermal Dosimeters, LOQ =1.0 ug/sample 
3. Cotton Facial/Neck Wipes (J&J Gauze Sponges), LOQ = 1.0 ug/sample 
4. OVS Air Sampling Tubes, LOQ = 0.01 ug/sample 
5. Handwash Solution (Aerosol® OT-75), LOQ - 1.0 ug/sample 
6. Foliar Dislodgeable Solution (Aerosol® OT-75 Cauliflower Leaf Wash), 

LOQ =1.0 ug/sample 

2.0 MATERIALS 

2.1 Test/Reference Substance 

CN 

CU 

Common Name: chlorothalonil 

CAS Chemical Name: tetrachloroisophthalonitrile 

CAS Registry Number: 1897-45-6 

Lot Number: SDS-2787-2601 

Purity: 99.7% 

Expiration Date: 12/31/00 

Storage Conditions: Frozen 

Source: Ricerca, Inc. 
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2.2 Test Matrices 

All matrices, except for the handwash solution (Aerosol® OT-75) (prepared in-house) and 
the cauliflower leaves (purchased at local supermarket) which were used with the 
handwash solution (Aerosol

(Rl 

 OT-75), were supplied by ARTF and consisted of the 
following: 

1. Full Sized Worn Outer Dosimeters (Shirts. Pants): Consisted of a 100% cotton, 
white, long-sleeved shirt cut into segments of front, back, top sleeve, and bottom 
sleeve segments. Also consisted of 100% cotton white pants cut into top and bottom 
segments. Each segment represented one analytical sample, (Universal Overall). 

2. Inner Whole Body Dermal Dosimeters: Consisted of a 100% cotton, white long 
underwear garment cut into 20cm x 20cm samples, each representing one analytical 
sample, (The Original Arizona Jean Company). 

3. Facial/Neck Wipes (J&J Gauze Sponges): Consisted of two 4" x 4" 8-ply cotton 
gauze pads, (Johnson & Johnson Medical Inc.). 

4. Air Sampling Tubes (with Chromosorb 102): Glass fiber filter + 500 mg/150 mg 
Chromosorb 102, (#82-0277, SKC Inc.). 

5. Handwash Solution (Aerosol® OT-75): Consisted of 250 mL of 0.01% (v/v) 
Aerosol® OT-75 solution made from laboratory deionized water and 75% (w/w) 
aqueous Aerosol® OT-75 solution, (Fisher Scientific, Lot # 963392). 

6. Dislodging Solution (Aerosol OT-75 Cauliflower Leaf Wash): Consisted of 
cauliflower leaves washed with 250 mL of 0.01% (v/v) Aerosol® OT-75 solution 
made from laboratory deionized water and 75% (w/w) aqueous Aerosol® OT-75 
solution, (Fisher Scientific, Lot # 963392). 

2.3 Reagents 

Ethyl Acetate, Pesticide grade, Burdick & Jackson 

Toluene, Pesticide grade, Burdick & Jackson 

Petroleum Ether, J.T. Baker 

Diethyl Ether, Pesticide grade, Burdick & Jackson 

Sodium Chloride, J.T. Baker 

Mineral Oil, White, Light, Mallinckrodt NF 

Sulfuric Acid, J.T. Baker 

Aerosol® OT-75 

Hexane, J.T. Baker 
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3.0 METHODS 

3.1 Preparation of Spiking Solutions 

A 1,000 |j,g/mL stock standard was prepared by transferring 0.1000 g (corrected for 
purity) chlorothalonil analytical standard into a 100-mL volumetric flask and diluted to 
volume with ethyl acetate. This stock standard was serially diluted with ethyl acetate to 
produce fortification standard solutions at concentrations of 100 and 10 ug/mL. These 
fortification standard solutions were used for full sized worn outer dosimeters (shirts, 
pants), whole body dermal dosimeters (inner), facial/neck wipes, handwash solution, 
dislodging solution. 

Fortification standard solutions used for the air sampling tubes were prepared in toluene. 
The 10 fag/mL fortification standard solution was prepared using the 1000 ug/mL stock 
standard solution and the 1 ug/mL fortification solution was prepared from the 10 jag/mL 
fortification standard solution. 

3.2 Analytical Procedure for Full Sized Worn Outer Dosimeters (Shirts, Pants) 

Each sample consisted of a shirt or pants cut into segments. The shirt was cut into four 
segments: front torso (cut at side seams), back torso (cut at side seams), right and left 
upper arms (shoulder to elbow), and right and left lower arms (elbow to cuff). The pants 
were cut into two segments: top and bottom, top being from waist to knee and bottom 
being from knee to cuff. All samples were cut according to ARTF SOP ARTF-8.D./0. 
One set, consisting of one control and the six full sized worn outer dosimeter samples (as 
described above), was extracted for this matrix. The samples were fortified, by syringe, 
with 1.0 ug of chlorothalonil by adding 100 uL of a 10 ug/mL fortification solution. The 
fortification solution was distributed evenly over the dosimeter allowed to dry for 
approximately 10 minutes. Then each sample was placed into separate 2 liter jars. Two 
liters of hexane were added and the jars were placed on a mechanical shaker for ~ 30 
minutes. After shaking, the jars were shaken by hand for 30 seconds. From the jars, 
about 150 mL hexane extract was removed and filtered. The first 70 mL was discarded 
and the remaining 80 ml was collected. From the 80 ml, a 20 mL aliquot was collected in 
a flat bottom flask and the sample was rotary evaporated to approximately 5 mL. The 
sample was added to a Florisil column which was pre-rinsed with 15 mL of 10% ethyl 
acetate:hexane followed by 15 mL 10% ethenhexane followed by 15 mL hexane. These 
rinses are discarded. The sample was applied to the column and eluted with 60 mL of 
10% ethenhexane. It was rotary evaporated to near dryness, and then the remaining 
sample was dried with nitrogen. The final volume was 2 ml of ethyl acetate, which was 
collected for analysis. 
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3.3 Analytical Procedure for Inner Whole Body Dermal Dosimeters 

The dermal dosimeters were cut into 20 x 20 cm samples. Two sets, consisting of one 
control and two fortification samples at each of three spiking levels, were extracted and 
analyzed on separate days. Fortifications, by syringe using a 100 ug/mL fortification 
solution, were made at 5 ug (by adding 50 uL), 25 ug (by adding 250 uL), and 125 ug 
(by adding 1250 uL). The fortification solution was distributed evenly over the 
dosimeter allowed to dry for approximately 10 minutes. The samples were then 
transferred to Teflon bottles. The ethyl acetate extraction volume for the dosimeters was 
100 mL. After the samples were extracted on a reciprocating shaker for 30 minutes, 
~2 mL were collected for analysis. 
Note: The method validated in this study for inner whole body dermal dosimeters used 
20 cm x 20 cm sample sizes. The method later used in the field studies followed the 
extraction procedure for full sized outer dosimeter samples (ARTF-001). 

3.4 Analytical Procedure for Facial/Neck Wipes 

Two sets, consisting of one control and two fortification samples at each of three spiking 
levels, were extracted and analyzed on separate days. A third set consisting of one 
control and three fortification samples at 1 ug was additionally extracted and analyzed. 
Two cotton wipes were placed in glass jars with teflon lined caps and wetted with 8 mL 
of 0.01% Aerosol® OT-75 solution. Fortifications, by syringe using a 100 ug/mL 
fortification solution, were made at 5 ug (by adding 50 uL), 25 ug (by adding 250 uL), 
and 125 ug (by adding 1250 uL). Fortifications at 1 ug were made, by syringe, using 
100 uL of a 10 ug/mL fortification solution. The samples were extracted with 100 mL of 
ethyl acetate on a reciprocating shaker for 30 minutes. After extraction, ~2 mL were 
collected for analysis. 

3.5 Analytical Procedure for Air Sampling Tubes 

Two sets, consisting of one control and two fortification samples at each of three spiking 
levels, were extracted and analyzed on separate days. Separate validations were 
performed on the front and rear sections of the sorbent tube. Using forceps, the Teflon 
ring, the glass fiber filter consisting of the front Chromosorb 102, and the middle glass 
wool plug were all emptied into a 20-mL scintillation vial. The rear section of the tube, 
consisting of the rear Chromosorb 102 and glass wool plug, was emptied into a second 
20-mL scintillation vial using forceps. The front and rear sections were then fortified, by 
syringe, using 50 uL of a 1 ug/mL fortification solution for the 0.05 ug samples. 
Fortifications at 25 ug and 125 ug were made, by syringe, using 25 uL and 125 uL, 
respectively, of a 10 ug/mL fortification solution. Following fortification, 
3.5 mL of toluene were added to each scintillation vial and shaken by hand for 
~2 minutes. After extraction, ~2 mL were collected for analysis. 
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J. 6 Analytical Procedure for Hand Washes 

Each hand wash sample consisted of 250 mL of 0.01% Aerosol* OT-75 solution. Two 
sets, consisting of one control and two fortification samples at each of three spiking 
levels, were extracted and analyzed on separate days. The samples were placed in 
500-mL separatory funnels and fortified. Fortifications, by syringe using a 100 |ag/mL 
fortification solution, were made at 5 |o,g (by adding 50 uL), 25 ug (by adding 250 uL), 
and 125 (ig (by adding 1250 uL). Fifty milliliters of 1:1 petroleum ether:diethyl ether 
(v:v), 10 mL of 20% NaCl (w:w), and 2 mL of ION H2SO4 were added to each funnel. 
After shaking the funnels for two minutes and allowing for phase separation, the 
petroleum ether extracts were collected in a 500-mL round bottom flask. A second 
extraction was performed with another 50 mL of petroleum ether mix. The ether extracts 
were combined and 0.4 mL of the "keeper" solution (consisting of 2 mL mineral oil in 
100 mL petroleum ether) was added. The samples were evaporated to ~2 mL in a 
waterbath, then evaporated with nitrogen to just dryness. The samples were redissolved 
in 10 mL ethyl acetate and ~2 mL were collected for analysis. 

3.7 Analytical Procedure for Dislodging Solutions 

Each sample consisted of 400 cm2 of cauliflower leaves (hole-punched, the front and 
back of leaf were included in the area count) and 250 mL of 0.01% Aerosol® OT-75 
solution. The 400 cm2 of cauliflower leaves were added to 500-mL separatory funnels 
containing 250 mL of 0.01% Aerosol® OT-75 solution and shaken. After shaking, the 
250 mL of solution was decanted, and the leaves were discarded. One set, consisting of 
one control and two fortification samples at each of three spiking levels, were extracted 
and analyzed. Fortifications, by syringe using a 100 ug/mL fortification solution, were 
made at 5 jig (by adding 50 uL), 25 ug (by cidding 250 uL), and 125 |ag (by adding 
1250 uL). After the fortification of the samples the extraction procedure was conducted 
in the same manner as the extraction for the handwash solution (Aerosol" OT-75). 

3.8 Chromatographic Conditions 

The following chromatographic conditions were used for the analysis of chlorothalonil in 
full sized worn outer dosimeters (shirts, pants), whole body inner dermal dosimeters, 
facial/neck wipes, air sampling tubes, hand wash solutions, and dislodging solutions. 
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GC System: HP 5890 GC, electron capture detector, HP Chemstation software 

Column: Fused silica capillary, 30 m x 0.53-mm I.D., 0.50-micron film 
thickness, RTX-5 (Restek, Inc.) 

Carrier Gas: Helium at 8mL/min 

Detector Make-up Gas: Nitrogen at 30mL/min 

Injector Temperature: 270°C 

Detector Temperature: 300°C 

Column Temperatures: a. 160° for 1 min. then 20°C/min. to 240°C for 1 min. 
b. 160° for 1 min. then 20°C/min. to 240°C for 

2min., then 25°C/min. to 270°C and hold for 6 
min.(for full-sized worn outer dosimeters and the 
third set of cotton facial/neck wipes) 

Injector Volume: 1 i^L 

Retention Time: ~ 5 min 

Total Run Time: a. ~ 6 min 
b. ~ 8 min. (for full-sized worn outer dosimeters and the third 

set of facial/neck wipes) 

3.9 Calibration Standards 

The 10 ug/mL fortification standard solutions were used to prepare calibration standard 
solutions in ethyl acetate and toluene at concentrations of 0.001, 0.005, 0.01, 0.05, and 
0.1 ng/mL. The dilutions are indicated in the table below: 

Standard Solution Final 
Concentration Aliquot Final Volume Concentration 

(ug/mL) (mL) (mL) (ug/mL) 
10 1 100 0.1 

0.1 50 100 0.05 

0.1 10 100 0.01 

0.01 50 100 0.005 

0.005 5 10 0.0025 

0.01 10 100 0.001 
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Each GC run began with an injection of solvent (ethyl acetate or toluene), followed by 
four calibration standards at concentrations of 0.05, 0.01, 0.005, and 0.0025 (ig/mL for 
full sized worn outer dosimeters (shirts, pants), 0.1, 0.05, 0.01, and 0.005 ug/mL whole 
body inner dermal dosimeters, facial/neck wipes (J&J gauze sponges), handwash solution 
(Aerosol® OT-75), and dislodging solution (Aerosol® OT-75 cauliflower leaf wash). For 
air sampling tubes, the calibration standard concentrations were 0.05, 0.01, 0.005, and 
0.001 |ag/mL. Calibration standards were thereafter injected to bracket each set of 
sample injections. 

A linear regression standard curve was created using standard concentrations (ug/mL), 
chlorothalonil peak heights, and the equation y = mx + b, where: 

y = peak height response 
x = ug/mL found for the chlorothalonil peak 
m = slope 
b — y-intercept 

The minimum accepted correlation coefficient calculated from the curve was 0.9931. 
The minimum correlation coefficient that is considered acceptable is > 0.9900. 

3.10 Statistics and Quantitations 

Data were acquired and subsequently processed with a Hewlett Packard GC2D 
ChemStation. Statistical methods employed for analyzing the data included linear 
regression analysis and calculations of the mean and standard deviation. 

Calculations for instrumental analysis were conducted on a Gateway 486\50 computer 
using Microsoft Excel® software to create a standard curve based on linear regression. 
These regression functions were used to calculate a best fit line from a set of standard 
concentrations in ug/mL versus peak response. From this line the concentration of the 
analyte found during sample analysis was determined. 

3.11 Example Calculations 

The chlorothalonil concentration ((ig/mL) for all samples was determined using a linear 
regression equation. The sample concentration was then multiplied by the dilution factor 
to determine the final result in units of [ig chlorothalonil. The percent recovery was also 
calculated for each fortified sample. 
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. Calculations to determine the concentration of chlorothalonil and the percent recovery 
obtained are provided for the CAL sample 972168 (full-sized worn outer dosimeter), 
fortified with 1 jag chlorothalonil. 

jug/mLfound= (peak height - intercept)/slope 

]ug/mLfound= (8738.1 - (-3737))/2594387) = 0.0048 ug/mL 

The amount of chlorothalonil (fig/dosimeter) found in the full sized worn outer dosimeter 
sample was calculated according to the following equation: 

Hg/dosimeter found- (us/mL) x (mL extr. solvent) x (mL final volume) x (df) 
(one dosimeter section) x (mL aliquot) 

Hg/dosmeter = O.QQ48 ug/mL x 2000 mL x 2 mL x 1 = 0.9617 
1 x 20 mL 

Where, 
jug/dosimeter = total ug of analyte present per section of sample analyzed 

jug/mL = concentration of analyte derived from the standard curve 
based on peak response of the sample injected utilizing the 
linear regression equation of y = mx + b 

mL extr. solv. = extraction solvent volume (2000 mL) 

mL aliquot = volume of sample extract taken from initial extraction (20 mL) 

one dosimeter 
section = amount of sample taken through the extraction process 

mL final vol. = volume of final extract submitted to instrumentation (2 mL) 

df = dilution of sample extract required to produce an analyte 
response within the standard curve range 

The percent recovery was calculated as follows: 

% Recovery = ^is/dosimeter found in fortified control X 100 
ug/'dosimeter added to fortified control 
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% Recovery = 0.9617 |ug/dosimeter found X 100 
1 ug/dosimeter added 

% Recovery = 96% 

All other matrices used the following equation to calculate the jag/sample: 

ug/sample = (|ag/mL) x (mL final volume) x (dilution factor) 
(sample) 

Where, 
(j,g/sample total |ag of analyte present per sample analyzed 

ug/mL concentration of analyte derived from the standard curve based on 
peak response of the sample injected utilizing the linear regression 
equation of y = mx + b 

sample One sample taken through the extraction process 

mL final volume= volume of final extract submitted to instrumentation (10 mL for 
hand washes and dislodging solutions, 3.5 mL for air sampling 
tube samples, and 100 mL for inner whole body dermal dosimeters 
and facial/neck wipes) 

dilution factor = dilution of sample extract required to produce an analyte response 
bracketed by standards (hand washes and dislodging solutions 
were always a dilution factor of at least 10) 

3.12 Changes to Protocol 

1. Section 3.0: The matrix Aerosol® OT-75 Cauliflower Leaf Wash was added to the 
validation. 

2. Section 3.0: The matrix Full-Sized Worn Outer Dosimeter (Shirts, Pants) was added 
to the validation. 

3. Section 4.0: The length of the study period was extended. 

4. Section 6.0: The lot number and the CAS number for chlorothalonil were listed 
incorrectly. They should be SDS-2787-2601and 1897-45-6, respectively. 

5. Section 7.0: Initially the method to be validated was the Ricerca method # 6445-95-
0086-CR-001. This method was later modified to include larger sample sizes for 
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outer dosimeters. The methods written and validated at CAL in this study were 
ARTF-001, ARTF-003, and ARTF-004. 

6. Section 8.0: The new methods ARTF-001 (revised for larger sample sizes), ARTF-
003, and ARTF-004 were not provided by the ARTF. Instead, they were written at 
Centre Analytical, based on the Ricerca method, at the request of the ARTF. 

7. Addition to Section 8.0: Fortification solutions will be applied directly to samples via 
syringe before extraction. 

8. Section 9.0: The sample identification was to be an ARTF sample number, however, 
there were no numbers associated with the samples, therefore, only CAL 
identification numbers were assigned. 

9. Section 9.0: The Handwash Solution (Aerosol® OT-75) was not provided by the 
ARTF, it was prepared in-house at Centre Analytical Laboratories, Inc. and assigned 
a CAL identification number. 

10. Section 13.0: The protocol amendment and deviation forms had not yet been finalized 
by the sponsor and therefore are not attached, to the protocol. 

11. Section 15.0: The Study Director was changed from Julie Burton to Sharon Webster. 

All Protocol Amendments and Deviations are documented in Appendix A. 

3.13 Archive Statement 

The original signed report and all original raw data will be maintained at the ARTF 
archives, located at Quality Associates, Inc., 9017 Red Branch Road, Suite 102, 
Columbia, MD 21042. A copy of the report as well as the originals of all facility-
specific raw data will also be maintained at Centre Analytical Laboratories, Inc. 

4.0 RESULTS 

Each matrix type was analyzed in multiple sets. Each set contained calibration standards, 
a solvent blank, an unspiked control matrix, and laboratory validation spikes. A back 
calculation of the standards to the corresponding calibration curve was performed for 
each analysis set. There were four analysis sets included in the accepted raw data which 
showed standards outside the range suggested in the ARTF guidelines (20% for the LOQ 
standard and 15% for other standards). These sets include the following: Inner 
dosimeters analyzed 2/20/97 which showed a 21% and 25% difference for the 
0.005 ug/mL (LOQ) standards. The 3/5/97 analysis of OVS air tubes showed a 75% and 
53% difference for the 0.001 ug/mL (LOQ) standards and a 16% difference in one of the 
0.01 ug/mL standards. The 3/3/97 analysis of OVS air tubes showed a 106% and 91% 
difference for the 0.001 ug/mL (LOQ) standards and a 20% difference in one of the 
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0.01 (jg/mL standards. The 6/13-14/97 analysis of full sized worn outer dosimeters 
showed a 32% difference for the 0.0025 ug/mL (LOQ) standard, a 15% difference in one 
of the 0.005 (ig/mL standards, and a 15% difference in one of the 0.01 (ig/mL standards. 
All of these sets showed acceptable R-square values (O.990) and were therefore 
considered acceptable. 

4.1 Solvent Blanks and Lab Controls 

All solvent blanks as well as Laboratory controls analyzed in this study were free of 
quantifiable chlorothalonil residue. 

4.2 Laboratory Validation Spikes 

The results of for the laboratory validation spikes for each matrix and each fortification 
level were as follows: 

Mean Percent Recovery ± Standard Deviation 

Matrix LOQ SxLOQ 25x LOQ 125x LOQ 

Full Sized Worn Outer Dosimeters (Shirts) 90.6 + 5.34 - - -

(n=4) 

Full Sized Worn Outer Dosimeters (Pants) 102+1.30 -

_ 

-

(n=2) 

Inner Whole Body Dermal Dosimeters - 91.0 ±3.73 105± 10.26 108 ±8.25 
(n=4) (n=4) (n=4) 

Facial/Neck Wipes 81.8 + 1.79 100±7.18 109 ±6.33 110 ±5. 89 
(n=3) (n=4) (n=4) (n=4) 

Air Sampling Tubes " 103 ±2.61 97.9 ±2.45 93.2 ±7.48 

(n=8) (n=8) (n=8) 

Handwash Solution - 97 .0± 1.56 102 ±6.02 93.0±13.15 

(n=4) (n=4) (n=4) 

Foliar Dislodging Solution - 107 ±3.03 105 105 ±0.07 

(n=2) (n=l) (n=2) 

For each matrix, the mean recovery (+ standard deviation) fell within the EPA's 
requirement of 70-120% (standard deviation + 20%), thus validating the results obtained 
for the samples. 
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4.3 Chromatograms, Spreadsheets, and Standard Curves 

Representative chromatograms, spreadsheets, and standard curves are included in 
Attachments 1 -6. Chromatograms are provided for calibration standards, a solvent blank, 
a laboratory control, and laboratory fortification samples, for each matrix. In addition, a 
standard curve of the calibration standards and a spreadsheet for each matrix is included. 
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Tables
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TABLE 3. Determination of Chlorothalonil in Facial/Neck Wipes 

Hg Relative 
jag/Dosimeter Compound Percent Standard Standard 

CAL ID# Found Added Recovery Mean Deviation Deviation 

Solvent Blank 0.00 na na na na na 

Solvent Blank 0.00 na na na na na 

97017061k 0.00 na na na na na 

Solvent eiank 0.00 na na na na na 

Solvent Blank 0.00 na na na na na 

970170 61k 0.00 na na na na na 

Solvent Blank 0.00 na na na na na 

Solvent Blank 0.00 na na na na na 

97018561k 0.00 na na na na na 

970193SpkA 0.802 1 80.2% 

970194SpkB 0.837 1 83.7% 82% 1.79% 2.19% 

970195SpkC 0.815 1 81.5% 

970178SpkA 4.60 5 92.0% 

970179SpkB 4.81 5 96.2% 100% 7.18% 7.17% 

970171 SpkA 5.29 5 106% 

970172SpkB 5.32 5 106% 

970180SpkC 25.6 25 102% 

970181 SpkD 26.3 25 105% 109% 6.33% 5.80% 

970173 SpkC 28.4 25 . 114% 

970 174 SpkD 28.8 25 115% 

970182SpkE 129 125 103% 

970183 SpkF 133 125 106% 110% 5.89% 5.37% 

970175 SpkE 144 125 115% 

970 176 SpkF 143 125 114% 

NOTE: The Mean and Standard Deviation were calculated using NON-rounded percent recoveries. 
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TABLE 4. Determination of Chlorothalonil in Air Sampling Tubes 

Hg Relative 
Hg/Dosimeter Compound Percent Standard Standard 

CAL ID# Found Added Recovery Mean Deviation Deviation 

Solvent Blank 0 na na na na na 

Solvent Blank 0 na na na na na 

Solvent Blank 0 na na na na na 

970986 Blank, Front 0 na na na na na 

970986 Blank, Rear 0 na na na na na 

970994 Spk A Front 0.0519 0.05 104% 

970995 Spk B Front 0.0512 0.05 102% 

970994 Spk A Rear 0.0520 0.05 104% 

970995 Spk B Rear 0.0541 0.05 108% 103% 2.61% 2.52% 

970987 Spk A Front 0.0506 0.05 101% 

970988 Spk B Front 0.0507 0.05 101% 

970987 Spk A Rear 0.0504 0.05 101% 

970988 Spk B Rear 0.0530 0.05 106% 

970996 Spk C Front 0.246 0.25 98.5% 

970997 Spk D Front 0.236 0.25 94.5% 4 

970996 Spk C Rear 0.244 0.25 97.7% 

970997 Spk D Rear 0.244 0.25 97.5% 97.9% 2.45% 2.50% 

970989 Spk C Front 0.248 0.25 99.4% 

970990 Spk D Front 0.242 0.25 96.6% 

970989 Spk C Rear 0.257 0.25 103% 

970990 Spk D Rear 0.240 0.25 96.1% 

970998 Spk E Front 1.03 1.25 82.2% 

970999 Spk F Front 1.06 1.25 84.7% 

970998 Spk E Rear 1.15 1.25 91.8% 

970999 Spk F Rear 1.18 1.25 94.0% 93.2% 7.48% 8.02% 

970991 Spk E Front 1.30 !.25 104% 

970992 Spk F Front 1.16 1.25 93.1% 

970991 Spk E Rear 1.17 1.25 93.5% 

970992 Spk F Rear 1.28 1.25 102% 

NOTE: The Mean and Standard Deviation were calculated using NON-rounded percent recoveries. 
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Attachments
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Attachment 1


Representative Chromatograms, Standard Curve, and Spreadsheet 
Full Sized Worn Outer Dosimeters (Shirts, Pants) 
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Figure 1. Linear Regression Analysis 
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Figure 2: Ethyl Acetate Blank 

Analysis of Chlorothalon.il


Run No.: 1


Sample No: NA

Sample Info: Solvent Blank


Injected on: 6/13/97 7:35:34 PM


Is chromatogram used? Yes/No: ( IA ), if no, why?
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Figure 3: Calibration Standard 0.0025 fig/mL 

Analysis of Chlorothalonil


Run No.: 2


?nfo: 0*0025 Standard,


Injected on: 6/13/97 7:53:09 PM


Is chromatogram used? Yes/No: ( <\ ), if no, why?


ADC1 A, ADC1 CHANNbLA(OB1397\002K)201.D) 
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ARTF Study Number: ARF004
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Figure 4: Calibration Standard 0.005 jug/mL 

Analysis of Chlorothalonil


Run No.


Sample No: NA C« 9- iQtT-4

Sample Info: 0.005 /zg/mL Standard,


Injected on: 6/13/97 8:10:47 PM


Is chromatogram used? Yes/No: ( u ) , if no, why?


ADC1 A, AL)C1 CHANNbL A (OB13a/\OD3hU301.D) 

uV 
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Figure 5: Calibration Standard 0.01 jug/mL 

Analysis of Chlcrothalonil 

Run No.


Sample No: NA 
Sample Info: 0.01 jig/mL Standard, '-̂ 1-1f-

Injected on: 6/13/97 8:28:22 PM


Is chromatogram used? Yes/No: ( ̂ ) , if no, why?


AUC1 A, ABU CHANNhL A (UB13UADU4I-04U1.L)) 

uV , 
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100000 -
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CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 6: Calibration Standard 0.05jug/mL 

Analysis of Chlorothalonil


Run No.:5

-3.


Sample No: NA 
Sample Info: 0 .0  5 /ig/mL Standard, C&&0297 4 

Injected on: 6/13/97 8:46:00 PM


Is chromatogram used? Yes/No: ( ̂  ) , if no, why?


ADCrAVADCI CHANNbL A(061397\UUM-UbU1.U) 

uV 

. 
180000- 1 

S 

6
160000-

140000-

1 20000 J 

j 

100000-

j 
80000 -, 

60000 -

1— ^ 
40000 -

() 2:5 5 7:5 10 12.5 min 

eas. Ret. Compound Name Peak Height Peak Area 
(Min) (pV) (MV*s) 

5.323 Chlorothalonil 116985.9 471808.844


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 7. Full Sized Worn Outer Dosimeters Control 

Analysis of Chlorothalonil


Run No.: 6


Sample No: CAL 970217 Blk

Sample Info: Control, Final Volume = 2 mL


Injected on: 6/13/97 9:03:38 PM


Is chromatogram used? Yes/No: ( VA ), if no, why?


AUC1 A ADC1 CHANNEL A (U6139AOUtil-UbU1.U)

uV 

180000-

160000-

140000 -

120000 -

100000-
0 

o 
80000-

60000- \ 

40000-

. \ 2.5 5 7i5 10 12.5 min 

leas. Ret. Compound Name Peak Height Peak Area 
(Min) ' (/iV) (/iV*s) 

0.000 Chlorothalonil 0.0 0.000


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 8. Full Sized Worn Outer Dosimeters (Shirt, Front) 
Fortified with 1 jug Chlorothalonil 
Analysis of Chlorothalonil


Run No.: 7


Sample No: CAL 972168 S-F

Sample Info: Fortified at 1 ,̂ g, Final Volume = 2 mL


Injected on: 6/13/97 9:21:16 PM


Is chromatogram used? Yes/No: ( v^ ), if no, why?


AUtl A, AUtil Cl-|ANNhLA(U61,ia/\UU/Fg/U1.U) 

UV 

180000-

160000-


140000-


120000


100000 J


j


800004


600004


2.5 7.5 10 • 12.5


Meas. Ret. Compound Name Peak Height Peak Area

(Min) ' (/iV) (MV*s)


5.307 Chlorothalonil 8738.1 30089.127


CAL Study Number: 017-01 Ocerator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 9: Spreadsheet, Full Sized Worn Outer Dosimeters
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Attachment 2


Representative Chromatograms, Standard Curve, and Spreadsheet 
"**' Inner Whole Body Dermal Dosimeters 
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Figure 2: Ethyl Acetate Blank 

Analysis of Chlorothalonil 

Run No.: 1


Sample No: NA

Sample Info: Solvent Blank


Injected on: 2/21/97 10:04:05 AM


Is chromatogram used? Yes/No: .( (A/), if no, why?


AUt;i a. AUCl (F21JMJ01I-U1U1.U) 

uV 
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j 400000 J 
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300000-

200000-
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Meas. Ret. Compound Name Peak Height Peak Area

(Min)


0 .00  0 Chlorothalonil 0.0 0.00 0 

CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 3: Calibration Standard 0.1 fig/mL 
Analysis of Chlorothalonil 

Run No.:2


Sample No: NA 
Sample Info: 0.1 /ig/mL Standard, C021097-1 

Injected on: 2/21/97 10:16:21 AM


Is chromatogram used? Yes/No: ( \j\A , if no, why?
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Meas . Ret. Compound Name Peak Height Peak Area 
(Min) (/iV) (^V*s) 

4.634 Chlorothalonil 397178.5 1.2556+006


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 4: Calibration Standard 0.05 jug/mL 
Analysis of Chlorothalonil 

Run No. : 3


Sample No: NA 
Sample Info: 0.05 /jg/mL Standard, C021097-2 

Injected on: 2/21/97 10:28:33 AM


Is chromatogram used? Yes/No: ( U/) , if no, why?


AUC1 B, ALJC1 (h21J\U03F03U1.U) ; 

uV 

1 

500000-

'; 

400000-

300000- o 

"5 

c 

200000-

I i 

1COOOO-

: 

0 2.5 5 7.5 10 12.5 

Meas . Ret. Compound Name Peak Height Peak Area 
(Min) (IJLV) (/iV*s) 

4.636 Chlorothalonil 191105.3 606241.500


CAL Study Number: 017-01 Operator: Julie B. Petit

ART? Study Number: ARF004
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Figure 5: Calibration Standard 0.01 jug/mL 

Analysis of Chlorothalonil 

Run No.:4


Sample No: NA 
Sample Info: 0.01 /ig/mL Standard, C021097-3 

Injected on: 2/21/97 10:40:46 AM


Is chromatogram used? Yes/No: .( \jy) , if no, why?


B. ADC1 (h21J\004!-04U1.Ur

uV


500000


400000-


3COCOO


200000-


5

.e
100000-
 u


2.5 7.5 10 12.5 min


Meas. Ret. Compound Name Peak Height Peak Area

(Min) (jiV) (/zV*s)


4.630 Chlorothalonil 44375.6 131103.172


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 6: Calibration Standard 0.005 fig/mL 
Analysis of Chlorothalonil 

Run NcT. : 5


Sample No: NA

Sample Info: 0.005 /ig/mL Standard, C021097-4


Injected on: 2/21/97 10:53:02 AM


Is chromatogram used? Yes/No: .( (A/), if no, why?


ALJC1 H.ADC1 (l-21J\OUiKjyJ1.U) 

uV 

j 500000-

400000-

300000-

200000-

100000-

2.5 10 12.5 ..CPin 

Meas. Ret. Compound Name Peak Heiaht Peak Area 
(Min) 

4.631 Chlorothalonil 23707.6 65867.109 

CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 7: Inner Whole Body Dermal Dosimeter Control 
Analysis of Chlorothalonil


Run No.


Sample No: CAL 970205 Elk

Sample Info: Control, Final Volume = 100 mL


Injected on: 2/21/97 11:05:17 AM


Is chromatogram used? Yes/No: ( a\ ) , if no, why?


ADC1 B, AUC1 (h21J\UU(JF0601.U)

uV !


5CCOOO-


400000-


3CCOOO-


20COOO-


100000-̂ 


2.5 7.5 10 12.5 _mia


Meas. Ret. Comoound Name Peak Height Peak Area

(Min)


0.000 Chlorothalonil 0.0 0.000


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 8: Inner Whole Body Dermal Dosimeter 
Fortified with 5 ju,g Chlorothalonil 

Analysis of Chlorothalonil


Run "No.: 7


Sample No: CAL 970205 Spk A

Sample Info: Control Fortified at 5 fig, Final Volume = 100 mL


Injected on: 2/21/97 11:17:28 AM


Is chromatogram used? Yes/No: ( ^ /) , if no, why?


AUC1 B. AUC1 (K!1J\OU/HJ/U1.Ur 
uV i 

500000-i 

400000-

300000-

2COOOO-

100000-J 

2.5 7.5 10 12.5 min 

Meas. Ret. Compound Name Peak Height Peak Area

(Min)


4 . 6 3  2 Chlorothalonil 182953.8 576437.375 

CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 9: Inner Whole Body Dermal Dosimeter 
Fortified with 25 jug Chlorothalonil 

Analysis of Chlorothalonil


Run No.


Sample No: CAL 970205 Spk C

Sample Info: Control Fortified at 25 y.q, Final Volume = 100 mL


Dilution Factor = 10


Injected on: 2/21/97 12:18:14 PM


Is chromatogram used? Yes/No: ( IA ) , if no, why? "•"r

AUC1 B, AUC1 (F21J\UUyH)y<J1.LJ)' 

uV 

500000-

400000-

300000-

200000 -

100000 -| 

2.5 7.5 10 12.5 _mio 

Meas. Ret. Compound Name Peak Height Peak Area 
(Min) (jiV) (MV*S) 

4 .717 Chlorothalonil 99754.1 324630.375


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 10: Inner Whole Body Dermal Dosimeter 
Fortified with 125 jug Chlorothalonil 

Analysis of Chlorothalonil


Run 'No.: 11


Sample No: CAL 970205 Spk E

Sample Info: Control Fortified at 125 /KJ, Final Volume = 100 mL


Dilution Factor = 50


Injected on: 2/21/97 12:42:37 PM


Is chromatcgram used? Yes/No: •( \\/) , if no, why?


ALJC1 B.ALJC1 ( 

uv 

500000 -i 

400000 -, 

300000 -

200000 -

1COOOO-; 

2.5 7.5 10 12.5 mm 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) (MV) (/iV*s)


4 .739 Chlorothalonil 106870.0 330734.062


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 11: Spreadsheet, I* ner ftVholeBi rfj Dermal Dosfa re1 /̂' 
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Attachment 3


Representative Chromatograms, Standard Curve, and Spreadsheet 
Facial/Neck Wipes 
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Figure 1: Linear Regression Analysis 
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Figure 2: Ethyl Acetate Blank 

Analysis of Chlorothalonil 

Run No.: i


Sample No: NA

Sample Info: Solvent Blank


Injected on: 2/24/97 6:05:49 PM


Is chromatogram used? Yes/No: ( \JV) , if no, why?


ALJC1 a, AUC1 (KMJUXJ1HJ1U1.U) 
uV 

500000 

400000-

300000-

200000-

100000-

2.5 7.5 10 12.5 

Meas. Ret. Compound Name Peak Height Peak Area

(Min)


0.00  0 Chlorothalonil 0.0 0.000 

CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004




•• 
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Figure 3: Calibration Standard 0.1 jug/mL 

Analysis of Chlorothalonil 

••- Run No.-:2


Sample No: NA 
Sample Info: 0.1 /zg/mL Standard, C021097-1 

Injected on: 2/24/97 6:18:04 FM


Is chromatogram used? Yes/No: ( \A /), if no, why?
,: (+<


AUC1 b AUOl V-WUUWW •U) 

uV j 

1 •£ 
J o 

_0 
500000 -j 

400000-

300000-

200000 J 

4 

100000 J 

-I . 
6 2.5 5 7.5 10 12.5 min 

Meas . Ret . Compound Name Peak Height Peak Area 
(Min) 

4.745 Chlorothalonil 456659.4 1.597e+006


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 4: Calibration Standard 0.05 jug/mL 

Analysis of Chlorothalonil


Run No.: 3


Sample No: NA

Sample Info: 0.05 Standard, C021097-2


Injected on: 2/24/97 6:30:17 PM


Is chromatogram used? Yes/No: ( \J\A , if no, why?


ALJC1 B.AUU1 (l-^4J\U03hUJU1.U) ; 

uV 

500000-

400000-

1 

2 o 
3COCOO- 2 

U 

200000-

100000- ! 
_ V . ii_ 

3 2i5 5 7.5 iO 12.5 min 

Meas. Ret . Compound Name Peak Height Peak Area 
(Min) (/iV) (/iV*s) 

4 .732 Chlorothalonil 237684.6 810411.750


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004


i 
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Figure 5: Calibration Standard 0.01 fig/mL 

Analysis of Chlorothalonil 

Run No/:" 4


Sample No: NA 
Sample Info: 0.01 /jg/mL Standard, C021097-3 

Injected on: 2/24/97 6:42:30 FM


Is chromatcgram used? Yes/No: .( irw) , if no, why?


AUC1 B, AUCl (


500000̂ 

j


400000-


300000-


200000̂ 


100000 J


I 
() 2.5 5 7.5 io 12.5 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) (fiV) (MV*s)


4.725 Chlorothalonil 54841.6 166773.406


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 6: Calibration Standard 0.005 jug/mL 

Analysis of Chlorothalonil


Run No. : '5


Sample No: NA

Sample Info: 0.005 /ig/mL Standard, C021097-4


Injected on: 2/24/97 6:54:44 PM


Is chromatogram used? Yes/No: ,( "\/) , if no, why?


"•'T

— - ADC1B.ALJC1 (K>4J\(XJbHJbU1.U) 

uV 1 
! ! 

: 

500000- : 

400000-

' 

300000-

200000-

I i3
100000- 0 

U 

' 

D 2^5 5 7.5 10 12.5 min 

Meas. Ret. Compound Name Peak Height Peak Area 
(Min) (/AO (^V*s} 

4.722 Chlorothalonil 27924.1 81804.227


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 7: Facial/Neck Wipes Control 

Analysis of Chlorothalonil


Run No.: 6


Sample No: CAL 970170 Blk

Sample Info: Control, Final Volume = 100 mL


Injected on: 2/24/97 7:06:59 PM


Is chromatcgram used? Yes/No: . ( ̂w ) , if no, why?


ADC1 b, AUC1 ([-WJUJUbl-UoUI.L)) - ' j 
uvj

]
500000 -J 

• ! 

i 
j 

1 

400000-

g 
d 

1
300000-

a 

•5 

200000 

100000-J 
6 2.5 5 7.5 10 12.5 min 

Meas. Ret. Compound Name Peak Height Peak Area 
(Min) </iV) (MV*s) 

0.000 Chlcrothalonil 0.0 0.000


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 8: Facial/Neck Wipes Fortified with 5 pg Chlorothalonil 

Analysis of Chlorothalonil


'Run No.: 7


Sample No: CAL 970171 Spk A

Sample Info: Control Fortified at 5 , Final Volume = 100 mL


Injected on: 2/24/97 7:19:09 PM


Is chromatogram used? Yes/No: .( \J\/) , if no, why?


AUC1 b.^M— ™u, 
uV 

J ! 

5COOOO -

400000 -
C _o 

• 

300000- U 

200000 -

100000- i 

D 2^5 5 7.5 10 12.5 min 

Meas . Ret . Compound Name Peak Height Peak Area 
(Min) (Mv) (p:V*s) 

4.721 Chlorothalonil 252602.2 855381.437


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 9: Facial/Neck Wipes Fortified with 25 jug 
Chlorothalonil 

Analysis of Chlorothalonil


Run No.


Sample No: CAL 970173 Spk C

Sample Info: Control Fortified at 25 jig, Final Volume 100 mL


Dilution Factor = 10


Injected on: 2/24/97 7:43:28 PM


Is chromatogram used? Yes/No: ( o\/} , if no, why?


ADC1 H.ADC1 (K:l7UUJArAU-;>4J\0()yi-Uy01.[J) 
uV 

500000 -

400000-

300CCO-

200000-

-100000-

2.5 7!5 10 12.5 min 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) (/iV) (/iV*s)


4.725 Chlorothalonil 139743.9 453667.844


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 10: Facial/Neck Wipes Fortified with 125 jug 
Chlorothalonil 

Analysis of Chlorothalonil


Run No.: 11


Sample No: CAL 970175 Spk E

Sample Info: Control Fortified at 125 jig. Final Volume = 100 mL


Dilution Factor = 50


Injected on: 2/24/97 8:07:54 PM


Is chromatogram used? Yes/No: ( uy ) , if no, why?


! AUU1 U.AUC1 (K:\7D\UATA\F24J\U11F1101.D] — 

uV I 

500000-

400000 

300000 -j 

200000 

100000 

2.5 7.5 10 12.5 min 

Meas. Ret. Compound Name Peak Height Peak Area

(Min)


4.736 Chlorothalonil 141653.1 458441.438


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 11: Spreadsheet, Facial/Neck Wipes 
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Attachment 4


Representative Chromatograms, Standard Curve, and Spreadsheet 
Hand Washes 
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Figure 1: Linear Regression Analysis 
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Figure 2: Ethyl Acetate Blank 

Analysis of Chlorcthalonil


Run No.: 1


Sample No: NA

Samole Info: Solvent Blank


Injected on: 3/4/97 4:55:33 FM


Is chromatogram used? Yes/No: ( °V } , if r.c, whv?


AUCl B. ALJCl (L\017-001\HAWUA!A'iUaU49/A\liUll-aiOm) 
uV 

500000 -

400000 -

300000 -

200000 -

100000 -

2.5 7.5 min


Meas. Ret. Compound Name Peak Height Peak Area

(Min) ~ ~


0 .00  0 Chlorothalonil 0.0 0 .000 

Study Number: 017-01 Operator: Julie E. Petit

ARTF Studv Number: ARF004
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Figure 3: Calibration Standard 0.1 fig/mL 

Analvsis of Chlorothalonil 

Run N o .  : 2 

Sample No: NA

Sample Info: 0.1 jig/mL Standard, C0210S7-1


Injected on: 3/4/97 5:12:15 FM


Is chromaccgram used? Yes/No: ( '•A/) , if no, why?


T H.AUC1 

500000 -

400000 -

200COO -

200000 -; 

10CCOO-

2.5 7.5 10 12.5 

Meas. Ret. Comoound Name Peak Height Peak Area

(Min)


4.883 Chlorothalcnii 462415.3 1.589e+006


CAL Study Number: 017-01 Operator: Julie a. Petit

ART? Studv Number: ARF004
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Figure 4: Calibration Standard 0.05 fig/mL 

Analysis of Chlorothalonil


Run No.: 3


Sample No: NA

Sample Info: 0.05 /jg/mL Standard, C021097-2


Injected on: 3/4/97 5:29:01 PM


Is chrcmatcgram used? Yes/No: ( u\ ) , if no, whv?


ALJC1 a, AUC1 (L'.U1/-UUHKAWUAiAlU^U4y/AvlJU3F0301.Dr 
uV 

4CCOOO -

300000 -

200000 -

100000-

2.5 5 7.5 10 12.5 

Meas . Ret . Compound Name Peak Height Peak Area 
(Min) ~ 

4 . 85  0 Chlorothalonil 218813.1 761048.625 

CAL Study Number: 017-01 Operator: Julie B p^^ - i t  -
ARTF Studv Number: ARF004 



ARTF Study # ARF004 Page 74 

Figure 5: Calibration Standard 0.01 jug/mL 

Analysis of Chlorothalonil


Run No.: 4


Sample No: NA 
Sarrrole Info : 0 .0 1 /zc/mL Standard, C021097-3 

Injected on: 3/4/S7 5:43:44 FM


Is chromacccram used? Yes/No: { ̂ /), if no, why?

0


AUUl H. AUU1 (L-UJ1/'-uUHKAWUAiA«)aU4a/AlU04K04U1.D)

uV


500000-


4COOOO -


300000-


200000 -


1COOOO-


10 15 ..mm


Meas. Ret. Compound Name Peak Height Peak Area

(Min) " (̂ V) (/iV*s)


4.811 Chlorothalonil 49573.0 153965.969


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Studv Number: ARF004
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Figure 6: Calibration Standard 0.005 pg/mL 

Analysis of Chlorothalcnil 

Sample No: NA

Sample Info: 0.005 /jg/mL Standard, C021097-4


Injected on: 3/4/97 6:02:31 F.M


Is chromatcgram used? Yes/No: ( \A, ) , if no, why?


ADC1 iJ.AUC: (L:'.01/-OJ1\HAVVUAIAlU3U4iJ/AiUUbmbl]1.D) 
uV i 

500000 -

4000CO -

: 300000 -

200000 -

1CQOOO -

1*- 1°_ I" 

Meas. Ret. Compound Name Peak Height Peak Area 
(Min) ' 

4 . 7 7  6 Chlorothalonil 26542.2 77438.211 

CAL Study Number: 017-01 Operator: Julie c c^t--;.-

ART? Studv Number: ARF004 " "" ""
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Figure 7: Handwash Solution Control 

Analysis of Chlorothalor.il


Run No.: 6


Sample No: Blk <Tr 1 3tZ D";i-<n-

Sample Info: Control, Final Volume = 10 mL


Dilution Factor = 10


Injected on: 3/4/97 6:19:16 FM


Is chromatogram used? Yes/No: ( \,-\, ) , if no, why?

i


AUC1 H. ALJCl (L'


uV ;


500000-


400000-


300000 -


200000-


100000 -


2.5 7.5 10 12.5


Meas. Ret. Compound Nane Peak Height Peak Area

(Min) " (/iV)' (/iV*s)"


0.000 Chlorothalonil 0.0 0.000


CAL Study Number: 017-01 Operator: Julie E. Petit

ARTF Studv Number: ARF004
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Figure 8: Handwash Solution 
Fortified with 5 fig Chlorothalonil 

Analysis of Chlorothalonil


Run No . : 7

(j&D Lf


Sample No: Spk A 1 r i '- tZ. ^ 4.i-ir

S ample Info: Control Fortified at 5 c, Final Volume = 1 0 mL


Dilution Factor = 10


Injected on: 3/4/97 6:35:58 PM


Is chromatearam used? Yes/No: ( \\ }, if no, whv?


500000-'


4000CO-


300000 -


200COO -


100000-


2.5 7.5 10 12.5


Meas. Ret. Compound Name Peak Height Peak Area

(Min) " "


4.701 Chlorothalonil 225565.8 769377.553


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 9: Handwash Solution 
Fortified with 25 us Chlorothalonil 

Analysis of Cnlorothalonil


Run No.


Sample No: Spk C 4:H 3 (, 1& °̂ -̂ 

Sample Info: Control Fortified at 25 p.c, Final Volume
= 10 mL


Dilution Factor = 100


Injected on: 3/4/97 7:09:23 PM


Is chromatogram used? Yes/No: ( u^ ), if no, why?


uV j 

500000 -

400000 -

300000 
j 
i 

I | 
200000 - j 

i|
i! i100000^ 

] il i 
. 

2 5C - 5 7.5 10 125 

Meas. Ret. Compound Name Peak Height Peak Area 
(Mi n) (A(V) (MV*s) 

4 . 64  9 Chlorothalonil 113577.7 369577.655 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004 
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Figure 10: Handwash Solution 
Fortified with 125 ug Chlorothalonil 

Analysis of Chlorothalonil


Run No.: 11


Sample No: Spk E S^libl -rr

Sample Info: Control Fortified at 125 -tg, Final Volume = 10 mL


Dilution Factor = 500


Injected on: 3/4/97 7:42:53 P.M


Is chromatccram used? Yes/No: ( u, ) , if no, why?


ABU B. ALJC: (L:'017-uU1U<AWIJArA\ll3UWA\011M1DT.U) 
| uV 

500000 -

400000 -

300000 -

200000 -

100000 -

2.5 7.5 10 12.5 min 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) (/iV)"


4 .615 Chlorothalonil 114898.5 379336.719


CAL Study Number: 017-01
 Ccerator: Julie B.

ARTF Studv Number: ARF004




ARTF Study # ARF004 Page 80 

Figure 11: Spreadsheet, Handwash Solution
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Attachment 5


Representative Chromatograms, Standard Curve, and Spreadsheet 
Air Sampling Tubes 
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Figure 1: Linear Regression Analysis 
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Figure 2: Toluene Blank 
Initiate H F-
Date_ 3IMI11 
Run* 1 TO. 

Analysis of Chlorothalonil 

Run No.: 1 

Sample No: NA

Sample Info: Solvent Blank


Injected on: 3/3/97 1:58:20 PM


Is chromatogram used? Yes/No: ( ̂ ) , if no, why?


ADC1 H.AUC1 (0303U/«M1HU1U1.U) ' 

UV 
450000-

400000-

350000-

300000-

'*.-/ 250000-
.. 

200000-

5 
I 

150000-

100000-

50000-
r*~*— ' 

) 2l5 5 ... 7!5 10 12.5 min 

Meas. Ret. Compound Name Peak Height Peak Area 
(Min) 

0.000 Chlorothalonil 0.0 0.000


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 3: Calibration Standard 0.05 jug/mL 

Analysis of Chlorothalonil 

Run No.:2


Sample No: NA 
Sample Info: 0.05 /xg/mL Standard, C021097-7 

Injected on: 3/3/97 2:10:31 PM


Is chromatogram used? Yea/No: ( u ), if no, why?


AUC1 d.AUCI (U3U39/«XJl!l-Ul!U1.Ur 
uV ] 

450000 

£ 
s 

400000-

350000 

300000-

250000-

200000J 

150000-

100000-

50000-

2.5 7.5 10 12.5 

Meas. Ret. Compound Name Peak Height Peak Area

(Min)


4.956 Chlorothalonil 340627.8 1.087e+006


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 4: Calibration Standard 0.01 jig/mL 

Analysis of Chlorothalonil


Run No.:3


Sample No: NA 
Sample Info: 0.01 jig/mL Standard, C021097-8 

Injected on: 3/3/97 2:22:44 PM


Is chromatogram used? Yes/No: ( n ), if no, why?


ADC1 B, ALIC1 (03U39r\U«am301.U) 

uV 
450000-

400000-

350000-

300000-

250000- -
200000-

1 
150000- I 
100000-

500001 

(J 2l5 4 7i5 Vo 12.5 mir 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) (jtV) (MV*s)


4.945 Chlorothaloni1 81746.5 241230.094


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 5: Calibration Standard 0.005 fig/mL 

Analysis of Chlorothalonil


Run No.


Sample No: NA

Sample Info: 0.005 /ig/mL Standard, C021097-9


Injected on: 3/3/97 2:34:56 PM


Is chromatogratn used? Yes/No: ( UL ), if no, why?


AUC1 B. AUC1 (OSU3U/UJ04I-U4U1.DJ ' ' —

uV


450000-


400000-


350000-


300000-
 •


250000-


-


200000-


150000-
 1


8
ô

100080- {j


50000-
 _

)
(  2!5 i 7.5 iO 12.5 ' min


Meas. Ret. Compound Name Peak Height Peak Area

(Min) (fiV) (f*V*s)


4.941 Chlorothalonil 42285.9 118662.594


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 6: Calibration Standard 0.001 fig/mL 

Analysis of Chlorothalonil


Run No.


Sample No: NA

Sample Info: 0.001 pig/mL Standard, C021097-10


Injected on: 3/3/97 2:47:12 PM


Is chromatogram used? Yes/No: ( u ), if no, why?


AUC1 B, AUC1 (03039VMJObhOWJVL!5 

uV 
450000-

400000-

350000-

300000-

250000- •• 

200000-

j 
150000-

1 
100000- | 

i 
50000-

(i 2l5 5 TIS 10 115 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) (AtV) (/iV*s)


4.924 Chlorothalonil 9858.4 25545.248


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004


i 
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Figure 7: Air Sampling Tubes Front Control 

Analysis of Chlorothalonil


Run No.


Sample No: CAL 970993 Blk

Sample Info: Control, Front, Final Volume = 3.5 mL


Injected on: 3/3/97 2:59:26 PM


Is chromatogram used? Yea/No: .( u ), if no,'why?


AUC1B. AUC1 (03U3U/\U06HJ«U1.U) "— ~ ' ~ 

uV 
450000-

400000-

350000-

300000- • 

250000-
-

200000- 3 

1SCOCO- ~0 

100000-

50000- Lx —^ 
() 215 5 T.5 iO 12.5 

Meas. Ret. Compound Name Peak Height Peak Area

(Min)


0.000 Chlorothalonil 0.0 0.000


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 8: Air Sampling Tubes Frontfortified with 0.05 ug Chlorothalonil 

Analysis of Chlorothalonil


Run No.


Sample No: CAL 970994 Spk A

Sample Info: Control Fortified at 0.05/zg, Front


Final Volume = 3.5 mL


Injected on: 3/3/97 3:11:40 PM


Is chromatogram used? Yes/No: (u ), if no, why?


AUU1 B, AUU1 (IWUjy/UAI/l-U/Ul.LJ)


uV

450000-


400000-


350000-


300000-


250000- .
.

'c
o

1
200000-

2

2

6


150000-


iooood

t


50000-


1 2l5 5 7'.5 1'0 12.5 mir


Meas. Ret. Compound Name Peak Height Peak Area

(Min) (/iV) (/iV*s)


4.912 Chlorothalonil 109064.3 330669.406


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 9: Air Sampling Tubes Front fortified with 0.25 jug Chlorothalonil 

Analysis of Chlorothalonil


Run No.: 9


Sample No: CAL 970996 Spk C

Sample Info: Control Fortified at 0.25 ̂ g, Front


Final Volume =3.5 mL, Dilution Factor = 10


Injected on: 3/3/97 3:36:02 PM


Is chromatogram used? Yes/No: ( u ), if no, why?


ADCI B,AIX;I (03U3snoosNJ9ui.u)

uV 1


450000-


400000-


350000-


300000-


250000-
 .,


200000-

'c 
0 

150000- 1
J 
U 

100000-

50000- » . L 
' 

(i 2.5 5 7'.5 iO 12.5 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) (/xV) (/zV*s)


4.904 Chlorothalonil 57164.2 167301.875


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 10: Air Sampling Tubes Front 
fortified with 1.25 jug Chlorothalonil 

Analysis of Chlorothalonil


Run No.: 11


Sample No: CAL 970998 Spk E

Sample Info: Control Fortified at 1.25 fig, Front


Final Volume = 3.5 mL, Dilution Factor = 50


Injected on: 3/3/97 4:00:30 PM


Is chromatogram used? Yes/No: ( u ), if no, why?


A1JC1 H.AUUI (U3U39AU11H1U1.Ur 
uV 

450000-

400000-

350000-

300000-

250000-

200000 

150000 

1 

100000- 6 

50000 -I 

2.5 7.5 10 12.5 min 

Meas. Ret. Compound Name Peak Height Peak Area

(Min)


4.903 Chlorothalonil 49410.9 144948.125


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 11: Spreadsheet, Air Sampling Tubes
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Attachment 6


Representative Chromatograms, Standard Curve, and Spreadsheet 
Dislodging Solutions 
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Figure 1: Linear Regression Analysis 
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Figure 2: Ethyl Acetate Blank 

Analysis of Chlorothalonil 

Run No .  : 1 

Sample No: NA

Samole Info: Solvent Blank Initials 

M - 1 3 -1 

Injected on: 4/10/97 6:04:16 PM


Is chromatcgram used? Yes/No: ( <A ) , if no, why?


ALJC1 A, AU(;i CJHANNbLAfWICJHAUUIFOIOI.U) 
uV 

500000 -

400000 -

300000 -

200000 -

i 100000-

2.5 7.5 10 12.5 

Meas . Ret. Compound Name Peak Height Peak Area

(Min)


0.000 Chlorothalonil 0.0 0. 000


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 3: Calibration Standard 0.1 jug/mL 

Analysis of Chlorothalonil


Rur. No.:2


Sample No: NA 
Sample Info: 0.1 /jg/mL Standard, C021097-

Injected on: 4/10/97 6:22:02 PM


Is chromatcgram used? Yes/No: ( -A ), if no, why?


ALJC1 A, ALJC1 CHANNbL A (U41CiyAUU2hU2tmi) • 
uV 

500000 -

400000 -

300000 -

200000 -. 

100000-

;Js. 

2.5 7.5 10 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) (̂ V) (fiV*s)


4.814 Chlorothalonil 385603.9 1.4386+006


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Studv Number: ARF004
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Figure 4: Calibration Standard 0.05/ig/mL 

Analysis of Chlorothalonil


Run No.: 3


Sample No: NA

Sample Info: 0.05 /zg/mL Standard, C021097-2


Injected on: 4/10/97 6:39:45 PM


Is chromatogram used? Yes/No: ( -A ), if no, why?


ADC1 A. AUC1 CHANNEL A (U41USiAUO:iKaU1.U) 

uV


500000-


400000-


300000-


200000-


100000-


2.5 7.5 10 12.5


Meas. Ret. Comcound Name Peak Height Peak Area

(Min)


4 .784 Chlorothalonil 181845.9 682533.625


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 5: Calibration Standard 0.01 fig/mL 
Analysis of Chlorothalonil 

Run N o .  : 4 

Sample No: NA 
Sample Info: 0.01 fig/mL Standard, C021097-3 

Injected on: 4/10/97 6:57:30 PM 

Is chromatogram used? Yes/No: ( LA ) , if no, why? 

AL/C1 A, Alid CHANNtLA(U41Ua/\C04hU3U1.U) 
uV 

500000 -

400000 -

300000 -I 

%«•*» 

200000 -

| 100000-

2.5 7.5 10 12.5 _min 

Meaa. Ret. Compound Name Peak Height Peak Area

(Min) (/W) (/iV*s)


4 .76  4 Chlorothalonil 37633 .7 139182.844 

CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Studv Number: ARF004
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Figure 6: Calibration Standard 0.005 jig/mL 

Analysis of Chlorothalonil


Run No.: 5


Sample No: NA

Sample Info: 0.005 /xg/mL Standard, C021097-4


Injected on: 4/10/97 7:15:16 P.M


Is chromatogram used? Yes/No: ( <A ), if no, why?


l AUC1 A, ACC1 CHANNhLA (U41UMAUUbHJ!iU1.L)) ~~"

uV i


500CCO -


40COCO -


300000-

i J


200000-


j


100000-


2.5 7.5 10 12.5 min


Meas. Ret. Ccrrroound Name Peak Height Peak Area

(Min) " "


4.744 Chlorothalonil 17626.8 62015.887


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 7: Dislodging Solution 
(Cauliflower Leaf Wash without leaves) Control 

Analysis of Chlorcthalon.il 

Run No . : 6 

Sample No: CAL 971362 Blk < «T-^T3ll ( 
Sample Info: Control (without leaves), Final Volume = 10 mL, 

Dilution Factor = 10 

Injected on: 4/10/97 7:33:04 PM


Is chromatogram used? Yes/No: ( u ) , if no, why?


"AUC1 A, AUC1 CHANNEL A (041Uy/\COBF0601.D) 

uV ! 

500000 -

400000 -

300000 -

200000 -

100000 

2.5 7.5 10 12.5 _mio 

Meas. Ret. Compound Name Peak Height Peak Area 
(Min)


0.000 Chlorothalonil 0.0 0.000


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 8: Dislodging Solution 
(Cauliflowef^Leaf Wash with leaves) Control 

Analysis of Chlorothalonil


Run No.: 7


Sample No: CAL 971362 3lk

Sample Info: Control (wizh leaves), Final Volume = 10 mL,


Dilution Factor = 10


Injected on: 4/10/97 7:50:43 PM


Is chromatcgram used? Yes/No: ( }t ±f no/ wnv?


7U)C1 A, AIXJ1 CHANNhLA(U4109r.UU/m/U1.U) 
uV 

! 500000 -

400000 -

300000 -

200000 -

O 

.. 100000-

2.5 7.5 10 12.5 min 

Meas. Ret. Compound Name Peak Heiaht Peak A>-ea

(Min)


0 .00  0 Chlorothalonil 0.0 0 .000


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 9: Dislodging Solution (Cauliflower Leaf Wash) 
Fortified with 5 jug Chlorothalonil 

Analysis of Chlorothalonil


Run No.: 8


Sample No: CAL 971362 £pk A

Sample Info: Control Fortified at 5 fig, Final Volume = 10 mL


Dilution Factor = 10


Injected on: 4/10/97 8:08:34 PM


Is chromatogram used? Yes/No: ( >A ) , if no, why?


ADC1. A. ALIIM CHANNbLAUHIUy/'.UUaHJUUI.LI) ~~~~ i 

uV i 

500000 -

400000 -

_O -« 
"a 

300000 -

200000 - i
i;

:  i 1 

100000- :  i j

Jl-a_JVJL_ 
0 2.5 5 7.5 10 12.5 mjn 

Meas . Ret . Compound Name Peak Height Peak Area 
(Min) " (Mv> <MV*s) 

4.713 Chlorothalonil 215366.8 746765.125


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARFOC4
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Figure 10: Dislodging Solution (Cauliflower Leaf Wash) 
Fortified with 25 ug Chlorothalonil 

Analysis of Chlorothalonil


Run No.: 10


Sample No: CAL 971362 Spk C

Sample Info: Control Fortified at 25 \ic, Final Volume = 10 mL


Dilution Factor = 100


Injected on: 4/10/97 8:44:05 PM


Is chrcmatcgram used? Yes/No: ( u, ), if no, whv?


I AUC1 A. AUCl UHANNhLA(04KJ9AU10F1UU1.D) 

I uV I


500000


400000


300000


200000-


I 

100000 - Iv 
i 

() 2.5 5 " . 10 12.5 ^ 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) (/jv) (jtV*s)


4.704 Chlorothalonil 102343.3 369294.438


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004




ARTF Study # ARF004 Page 107 

Figure 11: Dislodging Solution (Cauliflower Leaf Wash) 
i ,„,„. 

Fortified with 125 ug Chlorothalonil 

Analysis of Chlorothalonil


Run No.: 12


Sample No: CAL 971362 Spk E

Sample Info: Control Fortified at 125 fig, Final Volume = 10 mL


Dilution Factor = 500


Injected on: 4/10/97 9:19:36 PM


Is chromatogram used? Yes/No: ( ̂ ) , if no, why?


AIXJ1 A. AL1C1 CHANNEL A 

uV


500000-


400000 -


I 200000 -


1

100000-


2.5 7.5 10 12.5


Meas . Ret. Compound Name Peak Height Peak Area

(Win) (fiV) (AIV*S)


4.706 Chlcrothalonil 101771.3 374197.875


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Figure 12: Spreadsheet, Dislodging Solution
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Appendix A 

Protocol and Protocol Amendments/Deviations 



ARTF Study # ARF004 

ARTF Protocol Number 

AHF004 

Sponsor/Testing Facility 

Agricultural Reentry Task Force 
c/o David R. Johnson 

Stewart Ag. Research Services, Inc. 
P.O. Box 509 

Macon, MO 63552 

Sfuc'v i itie 

v'AL'DA i ION OF METHOD FOR THE ANALYSIS OF WORKER EX=Q«U: 

AND REENTRY MATRICES FOR CHLOF.OTKA.Lo7\'!L~' ' """ ' 

i estina Laboratory 

Centre Anaiytical Laboratories 
3043 Research Drive 

State College, FA 16301 
TE SI4/231-8032 

Testing Laboratory Studv Numbsr 

017-01 
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Study No. AEF004 Fage , Q, g 

STUDY PURPOSE 

'[^purpose of this study is to validate analytical methods fcr the det^minar-r 
or chiorothalonii in worker exposure and reentry matrices, fcr the;r -C~T- ° -" '• 
precision. ' " c "~rcCV £na 

2-0 GL? COMPLIANCE STATEMENT 

mis study will be conducted in compliance with Centre Analytic-! L'b -- ; 
Sarety Procedures, Standard Operating Procedures (SOFs) and E=A Go °''Cr'eS 

Laboratory Practices Guidelines (40 CFH 150). ' C 

2-0 TEST SYSTEM JUSTIFICATION AND IDENTIFICATION 

i fie test system wiil consist of whole body dosimeters (inner union <^;-s <=-' 
snc pants), handwash solution (Aerosol OT3), OVS tubes with Chrcrna^crb''^ 
°nd rac:s!/nec!< wipes that wiil be used in worker exposure rr.cnit-r-'r.^d''"-' - ~ 
sopiicaticn of chicrcthaicnii to turf. ~ "" '~ 

4-0 STUDY PERIOD 

Proposed Experimental Start Date: January 1, 1SS7 

Frcpcsad Experimental Termination Date: Apr;! 1, 1SS7 

5-0 STUDY SITE 

Centre Analytical Laboratories 
2Q43 Research Drive 
State College, FA 16201 
Fhcne 814/231-SC32 
FSX 814/231-1253 

6-0 TEST/REFERENCE SUBSTANCE 

Common Name: chlcrothaionii 
Chemical Name: tetrachicroiscphthaicnitriie 
Lot Number: 27S7-2501 
Purity. SS.7% 
CAS No.; 1397-455 

responsibility of the sponsor 
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AR i p Study No. ARF004 
rage 4 of 

7-° ANALYTICAL METHODS TO EE VALIDATED 

1- Determination of Chlcrcthalcnil in Dermal Dosimeters 

2. Determination cf Chlorothalonil in OVS Air Samplinc Tubes with 
Chromcscrb 102 

-=• Determination cf Chicrcthalcnii in Hand-wash Solutions 

4. Deterrninaticn cf Chlorcthalonii in Cotton Facial/Neck Wices 

Equivalent instrumentation and reagents may be substituted fcr the" «--~- • • 
the methods. Ail substitutions must be clearly document^ in trp' r~w X^'^ '" 
reasons " Ccia w;tn 

2-0 STUDY PROCEDURES 

1 • All analytical methods and matrices wiil be prcvic'sd bv the AP.T-
Frccedures and techniques described in the methods will be foiicv/=.- --
rigidly as possible. No chances are permitted without the pncr a•-'-",- " --
'he An l r. . . ' ~ <—i i 

2- Each methcd validation prccedures wiil be ccne in the fol!cv/inc manne-

Fcr each methcd validation, too sets cf samples will be run. Each *-* - -;i 
consist cf a ccntrcl and three levels cf spikes (ex, 25x, and '^SxTh^L^Q r-
C.01 p.c fcr scrbent tubes, and 1.0 ^c fcr all other matrices) in"duciic-^ (-->-•• 

'=; cf 7 samples). Each set cf samples v/iil be run en a different dav" '^'=

-• F.sccveries cf Chicrcthalcnii from spiked samples wiil be meacure^ -r—; c- -
standard'cun/e (five point minimum) that brackets the levels of the"ma'r;x'~l ^ 
spikes. A solvent blank for'the standard solutions shall be injected crier4~ 
the standard solutions for each run. ~' - . ^ 

replicate any sample set upon approval from ARTF. 

Estimated number of analyses: £4 

address anv bias. ~ ' " =""" 
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AR |F Study No. ARFC04 face 5 of 3 

s-° SAMPLE DESCRIPTION 

C•cnirol samples fcr the study ccnsistina of the various wcrk=' =<~^-T- r- - • 
will•'" be supplied by the ARTF. The ARTF sample icentincsticns^firc-r^^cf'hp 
stucy number and the number of the sample. The laboratory mav a«icnV'" 
cwn numbers as Icno as the ARi  F number is cross rs'Verc^ -rr< IT'"' •' '='-' • ** ^* ''*•'••"  V ~ » ) ^ W «  M cij il_t i i i  C - i — '"* ir"1 *"£ 

cccurneniaticn of the sample. ln " ' 

10-0 STATISTICAL P/ALUATION 

Chromatograchic quantiiaticn will be achieved usinc a standard c'^rv= r-^--. -^ 
from peak heights or areas of injections of several concentrations of ̂ -Tc'--^ 
ine standard curve will be a least squares fit unless otherwise acorcve" 'hv -̂S-

-•n i F Analytical Subcommittee. Mean and standard deviation c-ic' 'lazier- '.Jil 
ccne en the data generated. All data will be supplied in a colu'mn-r <cr~ » 
snowing actual results versus the mean fcr each fortification lev-" -V^ 
relative standard deviation of the mean. " G u'e 

RECORDS TO EE MAINTAINED 

study. 

1 • i fie study protcccl as an appendix tc the final rsccrt. 

^- Laboratory notebooks cr bench sheets used to record details of •'-- ---••..< 

°- Chromatcgrams and/or machine-generated anaivsis reocrts a~c d--= 

4- Spreadsheets ar.d ether calculated data 

=• Chain-of-custcdy records. 

[n addition to the above study-specific raw data, the following records mu«t a!*c 
ce kept, and original cr true copies submitted with the raw data* 

=.' Storage conditions for reference substances and samples 

^) F.ererence substancs use loo 

c) Communications Ices cr records 

• <r.er, trs studv is ccmoietec. ail raw oa:a v v i i l ba archivec a: sr ±~~ ^--.-

1 1 4 
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AHiFStud y No. AHFG04 

12.0 REPORT 

ie cor 
ation 
c - .- . __„ ^_. ,—,,.*_,., „„. ,~ , .w > iiinutvj iu ^oi nciiiinc: 

A GIF compliance statement (40 CFR 160) signed by the Study Cir=—r 

c- A Centre Analytical Laboratories CAU statement civina dates cf in<=-=~ 
snd dates that findings were reported to the Study Director arc \ '-r-^l^Tf 

c- A detailed description of each method validation. 

C1- Example calculations. 

e- A summary cf each method validation procedure and a summary cf tu= 
recovery data in the fcrmat described in the ST.iTiSTiC^i n\=rr^~r^'C 

SECTiON. "~ '*-• ' --*-

Representative chrcmatccrams cf control samclps fcr:-"e- (^_^ ,.. , • wic-^ ^-^i.i.c,-ii  saiTi"'—^ 
•=nc calicration stancarcs. 

A typical standard cur/e. 

n 
AH elements cf the EFA DF.G en Analytical Me-hcds. 

Specific details can be worked cut by the Study Director and th= f.p~= —=o -
report is in craft term. ' "" ' • - - - ~  e 

1o.O AMENDMENTS AND DEVIATIONS 

Peviaticns 

representative of the AF.ir must be cctainec. ihe cricinai chance fcr~"''./ii'^_ 
retained with the prctccci by ART? CA.L'. ~ • > • • »  > i.~ 

11  5 
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AH i F Study No. ARF004 
-see 7 of S 

SOP deviations are to be documented and authorize:: by the Study Di-^-r - ^ 
documented in the raw data. 7  L"=— r- ~<d 

GLP delations are to be documented en the 'Statement of GLF Ccm-li-" =>" ' 
tne report. A description of any and ail changes to the protocol mu^^r '«>-• ^ 

 Ci ">e .inal report, me Study Director must be notified cf arv G' c H-,^."1
 c=/Ic"Cns as they occur. ' ' ' '

14.0 QUALITY ASSURANCE 

me performing laboratory's Quality Assurance Unit wiil inspect the study £* 
Appropriate inten/als and wiil re'/iew the analytical pha«e r-'^crt 'or c-r ' ̂ _ 
wth the prctccol, internal SOFs, and raw data. All fin din as obt'ain-d duST 

15.0 FHG70CCL APPROVAL 

/ I 7 ", i C ' 

Sponsor £/ Da'ze 

tf-3^-4? 
i esting ^abcr'atcry Management Date 

16 
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'I™..' _ 
Ar. i F Study No. ARF004 =-„*<-"cge d or 3 

16.0 DISTRIBUTION LIST 

Sponsor Representative / D. Jchnscn, Stewart Ag. Research Services Ire 

Study Director/ Julie Eartcn-Petit, Centre Analytical Laboratories 

Testing Laboratory Management/ Rick Grazzini, Centre Analvtica! L='-cra-T:--

Cuality Assurance / Centre Analytical Laboratories 

Quality Assurance / Agricultural Reer.tr/ Task Fores (ARTF; 
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Agriculture Re-Entry Task Force 
Protocol Amendment 

Protocol Number: ARF004 Protocol Amendment No.: J_ 

Effective Date: April 1. 1997 CAL ID No. 017-001 

I. Chanae/Add to Section 3.0 

Cauliflower leaf disks will be included as a model matrix for dislogeable foliar 
residue (DFR) studies. 

I. Reason for this Change/Addition 

A DFR matrix was inadvertently omitted from the original protocol. 

Approved by: ' 

JXm/B. Petit Date 
^mdy Director 

7 
David R. Johnsoi^h.D. Date 
ARTF Technical Committee Manager 
Sponsor Representative 

ARTF Protocol ARF004 Amendment No. I 
Paae I of I 
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Agriculture Re-Entry Task Force 
Protocol Amendment 

Protocol Number: ARF004 Protocol Amendment No.: _2 

Effective Date: April 10. 1997 CAL ID No. 017-001 

I. Change/Add to Section 8.0. Paragraph 3 : 

Fortification solution will be applied directly to the samples before extraction. 

I. Reason for this Change/Addition 

The method of administration of the test substance was inadvertently omitted 
from the original protocol. 

n. Change/Add to Section 7.0 

The four methods identified are Ricerca method 6445-95-0086-CR-001 for all 
matrices. 

II. Reason for this Change/Addition 

To more accurately identify the actual method to be validated. 

ill. Change/Add to Section 13.0 

The protocol amendment form and protocol deviation form have not been 
finalized by the sponsor. The forms will be sent to the ARTF QAU when 
finalized. 

HI. Reason for this Change/Addition 

The forms have not been finalized and therefore, were not attached to the 
protocol. 

ARTF Protocol ARF004 Amendment No. 2 
Page 1 of2 
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III. Change/Add to Section Amendment No. 1 

Aerosol OT-75 cauliflower leaf disk wash will be included as a matrix for 
validation. 

ffl. Reason for this Change/Addition 

To clarify the matrix being validated. 

Approved by: 

.1 Mt;A_^> . \ ig /(/ 4//J 
JuJieB/Petit Date 
SiudyDirector 

DavidR. Johnso^Ph.D. Date 
ARTF Technical Committee Manager 
Sponsor Representative 

ARTF Protocol ARF004 Amendment No. 2 
Page 2 of2 
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Agriculture Re-Entry Task Force 
Protocol Amendment 

Protocol Number: ARF004 Protocol Amendment No.: _3 

Effective Date: April 29. 1997 CAL ID No. 017-001 

I. Change/Add to Section Amendment No. 2, section I 

Fortification solution will be applied directly to the samples by syringe before 
extraction. 

I. Reason for this Change/Addition 

Clarification of amendment no. 2. 

II. Change/Add to Section Amendment No. 2, section II 

Only one method, Ricerca method 6445-95-0086-CR-001, is being validated. This 
method describes the procedures for extracting and analyzing all matrices used 
for this study. . 

II. Reason for this Change/Addition 

Clarification of protocol section 7 and amendment no. 2. 

HI. Change/Add to Section Amendment No. 2, section IV 

Ricerca method 6445-95-0086-CR-001, Section "Handwash", was used to validate 
the Aerosol OT-75 cauliflower leaf disk wash. 

III. Reason for this Change/Addition 

Identification of the method of analysis. 

ARTF Protocol ARF004 Amendment No. 3 
Page 1 of2 
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IV. Change/Add to Section 3.0 

Full-sized worn outer dosimeters will be included in the test system. The method 
of analysis will follow Morse Laboratories, Inc. SOP# Meth-103 with some 
modifications. All modifications will be documented in the raw data for the study. 

IV. Reason for this Change/Addition 

Additional matrix to be validated. 

Approved by: 

"A? 
Date 

7 
David R. JohnsoJafPLD. Date 
ARTF Technical Committee Manager 
Sponsor Representative 

ARTF Protocol ARF004 Amendment No. 3 
Page 2 of2 
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Agriculture Re-Entry Task Force 
Protocol Amendment 

Protocol Number: ARF004 Protocol Amendment No.: _4 

Effective Date: April 29. 1997 CAL ID No. 017-001 

I. Change/Add to Section section 16 : 

The Study Director is Sharon Webster at Centre Analytical Laboratories. 

I. Reason for this Change/Addition 

Julie Burton Petit is no longer employed at Centre Analytical Laboratories. 

II. Change/Add to Section Amendment No. 3. section II : 

The Ricerca method 6445-95-0086-CR-001 was modified by CAL at the request of 
ARTF. As a result the following methods were also validated in this study: 
ARTF-003, and ARTF-004. 

II. Reason for this Change/Addition 

Clarification of protocol section 7 and amendment no. 3. 

III. Change/Add to Section Amendment No. 3, section IV : 

The Ricerca method 6445-95-0086-CR-001 was modified by CAL, in order to 
accommodate larger sized samples, at the request of ARTF. As a result the 
modifications were incorporated into method ARTF-001, also validated in this 
studv. 

III. Reason for this Change/Addition 

Clarification of protocol section 7 and amendment no. 3. 

ARTF Protocol ARF004 Amendment No. •"" 
Page 1 of2 
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FV. Change/Add to Section section 6.0 : 

The lot number for chlorothalonil is SDS-2787-2601. The CAS No. is 1897-45-6. 

IV. Reason for this Change/Addition 

The lot number and CAS No. for chlorothalonil were listed incorrectly. 

V. Change/Add to Section section 4.0 : 

The Proposed Experimental Termination Date is March, 1999. 

V. Reason for this Change/Addition 

The study was not completed within the specified timeframe. 

VI. Change/Add to Section section 8.0 : 

The analytical methods ARTF-001, ARTF003, and ARTF-004 were written and 
validated at CAL. 

VI. Reason for this Change/Addition 

CAL was requested, by the ARTF, to write and validate these methods. 

Approved by: 

Sharon Webster Date 
Study Director 

David R. Johnso^Ph-D. Date 
ARTF Technical Committee Manager 
Sponsor Representative 

ARTF Protocol ARF004 Amendment No. 3-
Page 2 of 2 -f0 i 
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Centre Analytical Laboratories, Inc. 
3048 Research Drive State College, PA 16801 
Phone:(814)231-8032 Facsimile: (814)231-1253 

Page 1 of 1 

PROTOCOL/SOP/METHOD DEVIATION 

Deviation Number:. 1 
Date of Occurrence: Entire Study 

CAL Project Number: 017-001 Sponsor Study Number: ARF004 

DESCRIPTION OF DEVIATION 
Is this deviation a X PROTOCOL, or SOP, or METHOD deviation? 

Section 9.0 SAMPLE DESCRIPTION: 

1. Section 9.0 indicates that an ARTF sample identification number must be included in the 
documentation of samples, however, no sample numbers were assigned by the ARTF. 
Therefore, only CAL ID numbers were included in the documentation of samples. 

2. The handwash solution (Aerosol OT®) was prepared in-house and was not given a CAL ED 
number at the time of preparation. 

ACTIONS TAKEN 
i.e.. amendment issued. SOP revision, etc... 

1. Protocol deviation issued. 
2. The solution was logged in and assigned a CAL ID number which was then added to the 

data. Protocol deviation issued. 

Recorded By/Date: 

IMPACT ON THE STUDY 

There are no negative effects resulting from this deviation. 

Stucv/Director Signature Date 
17 

CAL QAU Review ST 
Mav 1993/1 

'\ 25 



ARTF Study #ARF004 

Centre Analytical Laboratories, Inc. 
3048 Research Drive State College, PA 16801 
Phone: (814) 231-8032 Fax: (814) 231-1253 or (814) 231-1580 

Page 1 of 1 

PROTOCOL DEVIATION 

Deviation Number: 2 
Date of Occurrence: Entire Study 

CAL Study Number:. 017-01 Sponsor Study Number:. ARF004 

DESCRIPTION OF DEVIATION 

Section 8.0 #4 of the protocol indicates that for the validation to be considered acceptable the 
mean minus two standard deviations must be greater than or equal to 70%, and the mean plus 
two standard deviations must be less than or equal to 120%. Five results were outside this range. 

ACTIONS TAKEN 
i.e.. amendment issued. SOP revision, etc... 

The method was deemed to be acceptable, as all recoveries obtained were within EPA's 
acceptability criteria of the mean recovery being between 70-120% with a standard deviation of 
< 20%. A protocol deviation was issued 

Recorded By/Date: n 

IMPACT ON THE STUDY 

There are no negative effects resulting from this deviation 

Study Director Signature Date 

CAL QAU Review j£

February 12.1998/2 
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Centre Analytical Laboratories, Inc. 
3048 Research Drive State College, PA 16801 
Phone: (814) 231-8032 Fax: (814) 231 -1253 or (814) 231 -1580 

Paae 1 of 1 

PROTOCOL DEVIATION 

Deviation Number: 
Date of Occurrence: 04/09/97 '. 06/05/97 : 

CAL Study Number: 017-01 Sponsor Study Number: ARF004 

DESCRIPTION OF DEVIATION 

1. Section 8.0 #2 of the protocol indicates that two sets of samples will be run for each method 
validation and that each set will include three levels of spikes in duplicate. There was only 
one set Foliar Dislodgeable Solution (Aerosol OT-75 Cauliflower Leaf Wash) which 
included two 5 ug spikes, one 25 ug spike and two 125 ug spikes. 

2. Section 8.0 #2 of the protocol indicates that two sets of samples will be run for each method 
• validation and that each set will include three levels of spikes in duplicate. There was only 

one set of Full-Sized Worn Outer Dosimeters which included 6 spikes at the LOQ. 

ACTIONS TAKEN 
i.e.. amendment issued. SOP revision, etc... 

1. and 2. Protocol Deviation was issued. 

Recorded By/Date: _,, 

IMPACT ON THE STUDY 

1. and 2. There are less data points for these matrices, however this poses no significant impact 
on the study. 

Studv Director Signature Date 

 >0 HclCAL QAU Review •ST 3

' 2  7 
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INTRODUCTION 

Analytical method 6445-95-0086-CR-001, developed by Ricerca, Inc., was 
modified by Centre Analytical Laboratories, Inc., at the request of the Agricultural 
Re-entry Task Force (ARTF). The enclosed method, ARTF-001, is the revised 
method from Centre Analytical Laboratories, Inc. 

DETERMINATION OF CHLOROTHALONIL 
IN DERMAL DOSIMETERS 
Analytical Method: ARTF-001 

Authors: 
Julie B. Petit and M. Michael Arjmand 

CENTRE ANALYTICAL LABORATORIES, INC. 
State College, Pennsylvania 
Telephone: 814/231-8032 

Fax: 814/231-1580 

Date of Issue: October 17, 1997 

'«**•/ 

1.0 PRINCIPLE 

Tetrachloroisophthalonitrile (common name - chlorothalonil) is extracted from 
dermal cotton dosimeter sections with hexane. An aliquot of the extract is 
subjected to Florisil column chromatography and analyzed by electron-capture 
gas chromatography. The method is applicable to samples containing residue 
levels ranging from 1 jag to 5000 (ig. The limit of quantitation (LOQ) is 1 ug. 

2.0 EQUIVALENCE STATEMENT 

During the conduct of this analysis, equivalent apparatus, solvents, glassware, or 
techniques (such as sample concentration) may be substituted for those specified 
in this method, except where otherwise noted. Use of equivalent techniques or 
equipment will be documented, when appropriate. 

3.0 APPARATUS AND EQUIPMENT 

Jars: 4-L with Teflon® lined caps. VWR. Catalog # 16196-284. 

Method ARTF-001 Page 1 of 40 
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Filter paper: grade 415, 25 cm-diameter, VWR, Catalog # 28320-201. 

Gas Chromatograph: Hewlett-Packard (HP) gas chromatograph Model 5890 
63NiSeries II equipped with a  electron capture detector, HP Model 7673 

autosampler and HP ChemStation data system. 

Laboratory Platform Shaker (reciprocating): Eberbach Model 6000. (Eberbach 
Corp., Ann Arbor, MI) 

Rotary Evaporator: Biichi rotovapor R-114, Buchi water bath B-480, Biichi 
vacobox B-177, WK 500 Lauda recirculator, Brinkman Instruments, Inc. 

Standard laboratory glassware: beakers, flasks, separatory funnels, etc. 

Outer Dosimeter (Shirts): 100% cotton, white long-sleeved shirt cut as described 
in SOP No. ARTF-8.D. (Attachment 1), (Universal Overall). 

Outer Dosimeter (Pants): 100% cotton, long pants cut as described in SOP No. 
ARTF-8.D. (Attachment 1), (Universal Overall). 

Inner Dosimeter: 100% cotton, long underwear garment cut as described in SOP 
No. ARTF-8.E. (Attachment 2), (The Original Arizona Jean Company). 

4.0 REAGENTS AND MATERIALS 

Chlorothalonil: Tetrachloroisophthalonitrile, 

Ether: Residue grade or equivalent 

Ethyl acetate: Residue grade or equivalent 

Florisil: Residue grade or equivalent 

Hexane: Residue grade or equivalent 

Nitrogen (gas): High purity 

Sodium sulfate (Na,S04): Residue grade or equivalent, anhydrous 

Method ARTF-001 Page 2 of 40 
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5.0 REAGENTS AND MATERIALS TO BE PREPARED 

Solution Reagent Volumes' 

10% EtherHexane Ether-100 mL. Hexane-900 mL 

10 % Ethyl Acetate:Hexane Ethyl Acetate-100 mL, Hexane-900 mL 

'The absolute volumes of the reagents may be varied by the analyst provided the correct 
proportions are maintained. 

6.0 SAMPLE PREPARATION 

Inner body dosimeters (consisting of a one-piece, 100% cotton, white, long 
underwear garment) and outer body dosimeters (consisting of one white, 100% 
cotton, long-sleeved shirt and one pair of white, 100% cotton pants) are each 
divided into sections (representing specific body regions) as described in SOP No. 
ARTF-8.D and ARTF-8.E. Each section represents one analytical sample. 

7.0 STANDARD PREPARATION 

7.1 Stock Solution: 

Correcting for purity, prepare a stock standard solution of chlorothalonil by 
weighing an appropriate amount into a volumetric flask, dissolving with ethyl 
acetate, and diluting to the mark. For example, weigh 0.1 g of chlorothalonil into 
a 100-mL volumetric flask, dissolve in ethyl acetate, and dilute to the mark with 
ethyl acetate. The concentration of the stock solution is approximately 
1000 ug/mL. The stock solution is stored frozen (< -10°C) and remade at one 
year intervals. ' 

If necessary, prepare serial dilutions from the stock solution of chlorothalonil in 
other solvents (such as toluene) for GC analysis. 

7.2 Fortification Solutions: 

Dilute the stock solution and/or the appropriate fortification solution(s) with ethyl 
acetate to generate 500-ug/mL. 50-ug/mL, and 10-ug/mL fortification solutions. 
Other concentrations may be prepared as needed. Suggested preparation is as 
follows: 

'»**•' 

Method ARTF-001 Page 3 of 40 
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Standard Solution Final 
Concentration Aliquot Final Volume Concentration 

(ug/mL) (mL) | (mL) (ug/mL) 

5000 25 250 500 

5000 1 100 50 

50 20 100 10 

7.3 Instrument Calibration Solutions: 

Dilute the appropriate fortification/calibration solution(s) with ethyl acetate to 
generate instrumentation (calibration) solutions in a range appropriate for the 
expected residue levels. Suggested preparation is as follows: 

Standard Solution Final 
Concentration Aliquot Final Volume Concentration 

(ug/mL) (mL) (mL) (ug/mL) 

10 1 100 0.1 

0.1 50 100 0.05 

0.1 10 100 0.01 

.0.01 50 100 • 0.005 

0.005 50 100 0.0025 

All fortification and calibration standards are stored frozen (< -10°C) and should 
be remade at one vear intervals. 

8.0 FORTIFICATION 

8.1 Laboratory Fortifications: 

Prepare laboratory fortifications by applying the appropriate amount of 
fortification solution to the sample via Hamilton syringe or equivalent. Distribute 
the solution evenly over the dosimeter and allow the solvents to evaporate for 
approximately 10 minutes prior to extraction. 
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9.0 SAMPLE EXTRACTION AND CLEANUP PROCEDURES


9.1 Extraction: 

1. Prepare dosimeter samples by cutting whole dosimeters into sections as 
described in SOP No. ARTF-8.D and ARTF-8.E. Place each dosimeter 
section into a separate 4-L jar. Fortify the appropriate samples and allow to 
dry for at least 10 minutes before placing into the jar. Add a total extraction 
volume of 2 L - 2.5 L of hexane to the jar. Cap the jar tightly and shake for 
-30 minutes on a platform shaker (placing the jar on its side). After shaking, 
store samples at room temperature for at least 8 hours. Agitate samples before 
proceeding to step 2. 

NOTE: Rinse the inner surface of the foil wrapping for field dosimeter 
samples with at least 50 mL of extraction solvent, which is a part of the 
total extraction volume. 

2. Decant approximately 150 mL of the extract through filter paper. Discard the 
first ~70 mL and collect the next -80 mL into a wide mouth jar. Rotary-
evaporate a 20 mL - 25 mL aliquot of the filtered extract to approximately 
5mL. 

NOTE: Record both the total extraction volume and the aliquot volume for 
each sample so that an accurate extraction dilution factor- may be used for 
recovery calculations. 

9.2 Florisil Column Cleanup: 

1 . Pack a glass chromatographic column, 300-mm x 1 1-mm, with 3 g of Florisil 
and top with -1 cm of anhydrous sodium sulfate. Pre-rinse the column with 
15 mL of 10% ethyl acetate:hexane, followed by 15 mL of 10% etherhexane, 
followed by 15 mL of hexane. Discard these rinses. 

2. Add the ~ 5 mL sample extract from Step 9.1.2 to the column. Just as the 
sample level reaches the top of the sodium sulfate, rinse the column with an 
additional 10 mL of hexane, followed by 15 mL of 10% ethenhexane. 
Discard these rinses. 

3. Elute the column with 60 mL of 10% ethyl acetate:hexane. Collect the eluate 
in a round-bottom flask. 

9.3 Final Volume: 

1. Rotary-evaporate the sample to approximately 0.5 mL. Concentrate the 
remainder of the sample to dryness under nitrogen and redissolve in 2 mL of 
ethyl acetate. Dilute samples with ethyl acetate, if necessary. 
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10.0 QUANTITATION BY ELECTRON CAPTURE GAS 
CHROMATOGRAPHY 

The following columns and conditions are suggested and may be modified, within 
reason, to attain optimum chromatography. 

Analytical conditions: 

Instrument: Hewlett Packard Gas Chromatograph, 
model 5890 Series II 

Column: RTX-5, fused silica capillary, 30 m x 
0.53-mm i.d., 0.5-um -fi lm thickness 
(available from Restek, Bellefonte, PA 
16823) 

Detector: 63Ni Electron Capture Detector 

Temperature: 160 °C for 1 min then 20 °C/min to 
240 °C. Hold at 240 °C for 2 min. then 
25 °C/min to 270 °C, hold for 6 min 

Injection Port Temperature: 270 °C 

Detector Temperature: 300 °C 

Carrier Gas: High purity helium, 8 mL/min 

Make-up Gas: High purity nitrogen, 30 mL/min 

Injection Volume: 1 uL 

Approximate Retention Time: 4.5 minutes 

Total Run Time: ~ 15 minutes 

11.0 CALIBRATION 

Calibrate the gas chromatograph by injecting a minimum of four standard 
solutions in the concentration range of 0.0025 ug/mL to 0.1 ug/mL. Prepare a 
calibration curve by plotting standard concentration versus response. This 
calibration curve also serves as the standard curve used for calculation purposes. 

12.0 CALCULATIONS 

12.1 Calculations for instrumental analys::s are conducted using Microsoft Excel® 
software to create a standard curve based on linear regression. These regression 
functions are used to calculate a best fit line (from a set of standard concentrations 
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in ug/mL versus peak response) and to determine concentration of the analyte 
found during sample analysis from the calculated best fit line. 

The equation used for the least squares fit is: 

y = mx + b 

Where, 

y = peak response (height or area) 

x = ug/mL found 

m = slope 

b = y-intercept 

12.2 The amount of chlorothalonil measured in each dosimeter is calculated according 
to the following equation: 

ug/dosimeter = fug/mL) x (mL extr. solvent) x fmL final volume) x (dilution factor) 
(one dosimeter section) x (mL aliquot) 

Where. 

ug/dosimeter total ug of analyte present per section of 
sample analyzed 

ug/mL concentration of analyte derived from the 
standard curve based on peak response from 
the sample injected utilizing the linear 
regression equation of y = mx + b 

mL extr. solvent extraction solvent volume (2 L-2.5L) 

mL aliquot volume of sample extract taken from initial 
extraction (20 mL-25mL) 

one dosimeter 
section amount of sample taken through the 

extraction process 

mL final volume volume of final extract submitted to 
instrumentation (2 mL) 

dilution factor dilution of sample extract required to 
produce an analyte response within the 
standard curve ranse 
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12.3 The percent recovery for fortified control samples is calculated as follows: 

% Recovery = ng/dosimeter found in fortified control x 1 00 
Hg/dosimeter added to fortified control 

13.0 REFERENCES 

Ricerca, Inc. Report / SDS-2787, 6445-95-0086-CR-001 
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APPENDIX I

%,*•' 

Recoveries for Chlorothalonil in Dermal Dosimeters 

Method ARTF-001 Page 9 of 40


137




ARTF Study #ARF004 

u 
£ c

o
v
c
ry

 

ort 
c c C S 

x 

S 
oo CO o- H 

u 
"" 

^ 

^ ^ 

•3 

f 5 
C3 

• f̂"r  s:  -^ 
£ 
o < 

c C u > 

"^ « 

o 
y 

C ;Z 
c 
c 

c q 
o 

rj 

0 

so 
c 

so 
c 

TT

c

 n 

— -

/I 

S 
O 

u 
c 

S 

t- o — C 
\L 

S E P 

II! S 

£ 

u 
S |̂  

•-
£ C J 
K! >, — u

'c 
z 

V
o

lu
m

 

-, — _o 
Ie c cS S S r^i 01 n n5 ° 2 

= u 
j; c 

CJ « c o e *z 3 JE c g -I c o c o o 
n (N 

> *"•* ^ 
inC 

Ui 

C ca — o R ,1 
c c o OS r- — C0 ^ 

\S*t V^ .-. c C o •T T 
c C c C c e 
e C C c o C 

c ei f, 5
E 

c C o c 
9C3 ~ 
U5 U 

;; 00 r*- CO m — 
c c: r- 3A —rt o C O c 0 o r- rr 

C- ^y 
r~ r- 00 C^ u — 

^ 
2 E •r 'c c c C c c £ 
C u e o 5 o O O O C 

a "H ca a K C3 B n ra a « 

c | o c 0 O P 0 c c c 
H t« 0 o 0 o C O 0 C c

0 c 
U O U O U C C U 

"c 
^4 £

2 2 z 2 £ § -Z 2 

'5 '5 u j _ -; 

| 1 1 1 | j 

;J II y; S ^
2 ^T f 3 u w ~ — — 

« r- w ~ ™ C^ OO cc £ 
CS c; — — 

^c CO .2 es 
(̂  •= -E ^ ;/: = = > r- r- r- (-1 (^t r- r- v5 ^5 l ii £ ~. 

1
° 

Method ARTF-001 Page 10 of 40 



ARTF Study # ARF004 

.APPENDIX II


Calibration Curve and Example Chromatograms 
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Analysis of Chlorothalonil


Run No.:1


Sample No: NA

Sample Info: Solvent Blank


Injected on: 6/13/97 7:35:34 FM


Is chromatcgram used? Yes/Nc: ( (A ), if no, why?


AUC1 A. AUC1 CHANNbLA(CB13H7\CUimi01.m 

u V j 

I 180000 J 

160000-

140000-

'120000-

1 100000 

80000 -

60000J 
J 

40000 -

2.5 7.5 10 12.5 

Meas. Ret. Compound Name Peak Height Peak Area

(Win)


0 .00  0 Chlorothalonil 0.0 0.000 

CAL Study Number: 017-01 
ARTF Studv Number: ARF004 

Operator: Julie B. Petit 
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Analysis of Chlorothalonil


Run No.:2


Sample No: NA

Sample Info: 0.0025 Standard, ~̂  «,-,


~̂ *l ' T*


Injected on: 6/13/S7 7:53:09 FM


Is chromatccram used? Yes/No: ( -A ), if no, why?


AOC1 A, AUC1 CHANNbi. A 

uV 

180000J 

1BUUUU-


140000-


' 120000-


100000-


80000-


t -•= :


~a

60000 -


L {

40000-


t I 2.5 5 7.5 10 ,2.5


Meas. Ret. Comccund Name Peak Height Peak Area 
(Min) 

5 .403. chloro thaicni1 3737.1 12910.548 

CAL Study Number: 017-01 
ARTF Study Number: ARF004 

Operator: Julie B. Petit; 
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Analysis of Chlorothalonil


Run No.: 3


Sample No: NA

Samcle Info: 0.005 Standard,


Injected on: 6/13/97 8:10:47 PM


Is chromatcgram used? Yes/Nc: ( u ), if no, why?


ALiCI A.AUC1 CHANNhi.A;C51jyAUU3H]jU1D) 

uV J 

180000 

160000 

140000 

100000 

800CO -

. 60000 -

40000 -•" 

2.5 7.5 10 12.5 

Meas. Ret. Comocund Name Peak Heiaht Peak Area

(Mir.) " "


5.367 Chlcrcthalcnil 8603.0 3111°.275


CAL Study Number: 017-01 Operator: Julie E. Petit 
ARTF Study Number: ARF004 
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Analysis of Chlorothalonil


Sample No: NA

Samnle Info: 0.01 £ig/mL Standard, Ci&S-


Injected on: 6/13/97 8:28:22 PM


Is chromatcgram used? Yes/No: ( u ) , if no, why?


AIJC1 A.AUCl CHANNblA(Uii1jSiACU4hU4Um) 

U V  4 

1800CQ J 

160000-

14COOO-

120000-

100COO-

80000 -

60CCO -

40000 -f 

2.5 7.5 10 12.5 mirt 

Meas. Ret. Comncund Name Peak Height Peak Area

-
(Min)  (/iV*s)


5.339 Chlorc-halcnil 18137.1 6711S.758 

CAL Study Number: 017-01 Operator: Julie S. Petit

ARTF Studv Number: ARF004
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Analysis of Chlorothalon.il


Run N o .  : 5 
-3. 

Sample No: NA

Sample Info: 0.05 jjg/mL Standard,


Injected on: 6/13/97 8:46:00 PM


Is chromatcgram used? Yes/No: ( ̂ ), if no, why?


AUC1 A, AUC1 CHANNhL A (0613aADC5HJ501.Dr 

uV ; 

180000-

160000-

140000 -

120000 -

100000 -! 

80000 -

I i
1 • 
1 

60000 -j 

i 
| V I 

40000 -T 
0 2.5 5 7.5 10 12.5 min 

Meas. Ret. Comcound Name Peak Height Peak Area

(Min) "


= .H3 Chlorothalonil 116S85.9 471808.844 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004
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Analysis of Chlorothalonil 

Run N o .  : 6 

Sample No: CAL 970217 Blk

Sample Info: Control, Final Volume = 2 mL


Injected on: 6/13/97 9:03:38 PM


Is chromatogram used? Yes/No: ( u }, if no, why?


ADCl A. AL!(J1 CHANNfcL A (t]K139'/\OCtirU6U1.D) 

uV . 

180000-

160000-


140COO -


120000-


100000-


80000 -


6BOOO -i


40000 f

2.5 7.5 10 12.5


Meas. Ret. Compound Name Peak Height Peak Area ~ 
(Min)


0 .00 0 Chlorothalonil 0 .  0 0 . 0 0  0 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004 
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analysis of Chlorothalonil


Run No.: 7


Sample No: CAL 972168 S-F

Sample Info: Fortified at 1 y.g, Final Volume = 2 mL


Injected on: 6/13/97 9:21:16 FM


Is chromatogram used? Yes/No: ( uu ), if no, why?


ADC1 A.ALJCl 

uV J I ' 

180000-

160000-

14COO°-


120000-


100000-


80000-


60000-


40000-


2.5 5 7.5 10 12.5


Meas . Ret. Compound Name Peak Height Peak Area

(Min) ' "


5.307 Chlorothalcnil 8738.1 30089.127


CAL Study Number: 017-01 Operator: Julie E. Petit

ART? Study Number: ARF004
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Analysis of Chlorothalonil


Run No.: 8


Sample No: CAL 972168 S-B

Sample Info: Fortified at I /ig, Final Volume = 2 mL


Injected on: 6/13/97 9:38:52 PM


Is chromatogram used? Yes/No: ( « ), if no, why?


AUU1 A. ALJU (JHANNbL A (UbiayAUUBHJHUI.U) • 

uV . 

180000-


160000-


140000-


120000-


100000-


80000-


50000-


40000 -:

2.5 7.5 12.5


neas. Ret. Compound Name Peak Height Peak Area

(Win) " (/iV) (MV*s)


5 .305 Chlorothalonil 7376 .7 25759.695


CAL Study Number: 017-01 Operator: Julie E. 
ARTF Study Number: ARF004
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Analysis of Chlorothalonil 

Run No. 

Sample No: CAL 972168 S-U-S

Sample Info: Fortified at 1 \iq, Final Volume = 2 mL


Injected on: 6/13/97 9:56:30 PM


Is chromatogram used? Yes/No: (<* ), if no, why?


AUC1 A, AUC1 CHANNkLAlUbljyAUCISFOSOTDJ 

1800CQ -

160000-

140000-

1200CO -

100000 -

80000 -

60000-

A-'A. 

40000 J 

2.5 10 12.5 

Meas . Ret. Comoound Narrte Peak Height Peak Area

(Min)


5 . 304 Ciiiorothalonil 255S3.404


CAL Study Number: 017-01 Operator: Julie E. Petit 
ARTF Studv Number: ARF004 
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Analysis of Chlorothalonil


Run No. : 10


Sample No: CAL 972163 S-L-S

Sample Info: Fortified at 1 fig, Final Volume = 2 mL


Injected on: 6/13/97 10:14:07 PM


Is chromatogram used? Yes/No: ( u ), if no, why?


'• AUC1 A.ALC1 CHANNbLA(06139AO'C!MUU1.U) 
: uV j :| 

180000-


160000-


140000-


• 120000 -


100000-


80000-


60000-


40000 -

2.5 7.5 10 12.5


Meas. Ret. Ccmcound Name Peak Keiaht Peak Area

(Min)


5.306 Chlorothalonil 29508.584


CAL Study Number: 017-01 Operator: Julie E. Pecit

ARTF Studv Number: ARF004
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Analysis of Chlorothalonil


Run No. : 11


Sample No: CAL 972169 P-T

Sample Info-. Fortified at 1 ptg, Final Volume = 2 mL


Injected on: 6/13/97 10:31:46 PM


Is chromatcgram used? Yes/No: ( M ), if no, whv?


ALJU1 A.ALJC1 CHANNbLA(.SJ13U'A011M1U1.U) 

uV - | ; 

180000-


160000-


140000-


120000-


100000-


80000 - : I

' J:


- ,' £


i 60000-


\ \


\ 40000 -T~ •


9 ^ § LI 10 H.12.5 ~n


Meas. Ret. Compound Name Peak Height Peak Area

(Mir.) " (jzV) (/iV*s)


5.303 Chlorothalonil 9600.7 34S62.426


L Study Number: 017-01 Operator: Julie E. Petit 
AHTF Study Number: ARF004 
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Analysis of Chlorothalcnil 

Run No.: 12


Sample No: CAL 972169 P-B 
Sample Info: Fortified at 1 jj.g, Final Volume = 2 mi 

Injected on: 6/13/97 10:49:22 PM


Is chromatogram used? Yes/No: ( *4 ), if no, why?


"AUUI A. AUCl CHANNtLA(U6l3S7MJ12l-12U1.D) 

uV , 

180000-

160000 -


140000 -


120000-


100000-


80000 -

60000 J 

40000 -i 

2.5 10 12.5 

Meas. Ret. Compound Name Peak Heicht Peak Area

(Min) "


5.301 Chlorcthalonil 9362.6 30926.752


CAL Study Number: 017-01 Operator: Julie E. Petit 
ARTF Studv Number: ARF004
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Analysis of Chlorothalonil


Run No.: 13


Sample No: NA

Sample Info: Solvent Blank


Injected on: 6/13/97 11:06:59 PM


Is chromatogram used? Yes/No: ( ), if no, why?


ALJC1 A. AUCJ1 CHANNhL A (U61397UTiaM3U1.L}) 

uV ; 

180000 -

160000-

140000-

120000-

100000-

80000 -

60000 -

40000 -i 

2.5 7.5 10 12.5 

Meas. Ret . Compound Name Peak Height Peak Area 
(Min) 

0 . 000 Chlorothalonil 0 .0 0 . 000 

CAL Study Number: 017-01 
ARTF Study Number: ARF004 

Operator: Julie H. Petit 
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Analysis of Chlorothalon.il


Run No.: 14


Sample No: NA

Sample Info: 0.0025 pic/mL Standard,


Injected on: 6/13/97 11:24:32 PM


Is chromatcgram used? Yes/No: ( M }, if no, whv?


1 A, ALJCl UHANINtL A(U613S/YJ14ri4U1.U) 

uV


1 80000


160000-


140000J


120000-


100000 


soooo -


" 60000


I 40000-


2.5 7.5 10 12.5 min


Meas. Ret. Ccmcound Name Peak Keiaht Peak Area

(Min) " (̂ V)"


5 .256 Chlcrothalcr.il 4832.1 16SS2.OS4 

CAL Study Number: 017-01 Operator: Julie 3. PetH~

ARTF Study Number: ARF004
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Analysis of Chlorothalonil 

Run N o . : 15 

Sample No: NA 
Sarrole Info: 0 . 0 0  5 /ig/mL Standard, 

Injected on: 6/13/97 11:42:10 FM 

Is chromatcgram used? Yes/No: ( -\ ), if no, why? 

ALJi;i A, AUUl CriANNtl. A 

! uV 

1800CO-

1600CO-

14COCO -

120000 -I 

100CCO -

8CCCO -

•600CO -! 

400QQ 4 

0 2.5 7.5 10 12.5 

Meas. Ret. Ccmcound Name Peak Heiqht Peak Area

(Mir.) " (/iV)" (fiV*sT"


i . 2 9  5 Chlcrcchalcr.il 11153 .: 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004 
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Analysis of Chlorothalonil


Run No.: 15


Sample No: NA

Sample Info: 0.01 Standard, £0&02:'7 =r


Injected on-. 6/13/97 11:59:48 PM


Is chromatogram used? Yes/No: ( -4 ), if no, why?


AUC1 A, Mid CHANNEL A (UJ1oSJ/\U1bMbU1.U) 

uV J 

I 180000J 

160000-

140000-

1200004 

100000-

80000 -J 

6.0000 

40000 -! 

2.5 7.5 10 12.5 mm 

Meas. Ret. Comcound Name Peak Heicht Peak Area 
(Min) 

5 .293 Chlorothalonil 21115.9 79227.695 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004 
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Analysis of Chlorothalonil 

Run No.: 17


Sample No: NA Ca 5. 10̂ -7.- a

Sample Info: 0.05 ̂g/mL Standard, . .c-


*"^ I ~l T-


Injected on: 6/14/97 12:17:24 AM


Is chromatogram used? Yes/No: ( u ), if no, why?


SDCT A, ALC1 CHANNEL A (U(ji:9A01/H/01.D) ~ ' 1 
uV '. 'E 

o 

£
180000-

t 0 
T 

i
! 

! 160000-,' 
J 

1 

i 14CCOO J 
I .. 

I ' 
I I 

"1 1 

120000 -^ 
I 

Ii ii 
1 00000 J j 

1i ! 

80000 J 

I i
1 

I.60000 J 

]̂  vL _ 
40000 J 

0 2.5 5 7.5 10 12.5 Tin' 

eas. Ret. Compound Nams Peak Heicht Peak Area 
(Min) (MV) (/iV*s) 

5.292 Chior-othaicnil 125716.2 552534.063


CAL Study Number: 017-01 
ARTF Study Number: ARF004 

Operator: Julie B. Petit 
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' Attachment 1


ARTF-8D/0 Standard Operating Procedure 
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ARTF-8D/0 Page -, of 4 

Standard Operating Procedure 

Section D: Whole Body Sampling - Outer Dosimeters 
Chapter 8: MATRIX SAMPLES 
Effective Date: June 6, 1997 

APPROVAL </ DATE 

APPROVAL 

1.0 PURPOSE AND SCOPE 

1.1 This Standard Operating Procedure (SOP) provides a description of 
procedures for collecting pesticide residues from whole body 
dosimeters worn by workers (test subjects') during the Agricultural 
Reentry Task Force (ARTF) exposure studies. 

1.2 The outer dosimeter will be representative of a worker's normal, outer 
work clothing. The outer dosimeter will be worn directly over the inner 
dosimeter. Both dosimeters will be collected in the same manner to 
measure potential exposure to pesticide residues. 

2.0 MATERIALS REQUIRED 

2.1 The following materials are required for using and ccilscting whole 
body outer dosimeter samples from each worker/replicate: 

a. 100% cotton long-sleeved work shirt 

b. 100% cotton pants 

c. Scissors 

d. Cleaning solutions (i.e., alcahol (methanoi, isopropanol), 
alcohol/water mixture, iacetone, etc.) 

Method ARTF-001 Page 31 of 40 
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SOP ARTF-3D/Q 

e. Heat sealable or other suitable sample bags 

f. Aluminum foil wrap 

g. Heat sealer, if appropriate 

h. Disposable gloves (i.e., latex) 

3.0 USE OF WHOLE BODY DOSIMETER 

3.1 The test subject(s) will be given dean, new outer dosimeters before 
initiation of each study replicate. The workers will be allowed to 
change in a dean "privacy" area. Disposable gloves should be worn, 
when handling the dosimeter, by the test subject and field personnel to 
minimize contamination. -

3.2 Care should be taken to provide clothing of adequate fit Shirts should 
„ - " be tucked into the pants during the exposure repiicste. The inner 

dosimeter arm and pant cuffs should not extend beyond the outer 
dosimeter cuffs (wrists and ankles). 

4.0 COLLECTION PROCE 

4. 1 The test subject will be taken to a designated cean "privacy area" for 
removal of exposed clothing. 

4.2 A disposable paper or plastic mat, or aluminum will be placed on the 
floor of the changing area after the worker has removed his/her shoes. 
The mat will help to reduce cross-contamination between the floor and 
the dosimeters. The mat will be changed after the processing of each 
worker. 

4.3 The field personnel collecting samples will always wear disposable 
gloves when handling any clothing dosimeters. Gloves will be 

between outer and inner dosimeter collection. 

Paga2 of 4 
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SOP ARTF-8D/0 

4.4 The test subject will wear clean, fresh disposable gloves while 
removing shoes and socks. A new pair of disposable gloves will be 
worn by the worker to remove the outer dosimeter, and again for the 
inner dosimeter. 

4.5 Ensure that the scissors have been decontaminated with solvent 
before use. Scissors must be cleaned between each replicate. 
Separate pairs of scissors will be used for both outer and inner 
dosimeter collection. 

4.6 Carefully remove the outer dosimeter, taking care to prevent 
unnecessary contamination of the inner dosimeter. Also ensure that 
the outer dosimeter does not come in contact with any source of 
contamination (e.g.. floor workers' shoes). 

4.7 Cut the shirt into four (4) sections: 

a. Right and left upper arms (shoulder to elbow) 

b. Right and left lower arms (elbow to cuff) 

c. Front torso - cut at side seams 

d. Rear torso - cut at side seams 

4.8 Cut the pants into two (2) sections: 

a. Right and left upper legs (waist to knee) 

b. Right and left lower legs (knee to cuff) 

4.9 Discard any buttons from clothing. 

4.10 Place each sample section on a pieca of aluminum foil wrap (sufficient 
size to completely wrap the dosimeter) and then immediately into a 
labeled sample bag. Do not allow samples to contact any surface 
before placement onto the foil. Ensure that the edges of the foil wrap 
are folded together to prevent loss of test material. Be sure that the 
correct sample label is on the bag. Seal all bags and place into frozen 
storage (on dry ics or in a freezer) for transport. 

Page 3 of 4 
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SOP ARTF-3D/0 

4.11 Refer to SOP ARTF-8E for inner dosimeter collection. 

4.12 There will be six (6) outer dosimeter samples per replicate. 

5.0 SAMPLING INTERVALS 

5.1 Outer dosimeters will be collected at the end of each monitoring 
replicate, unless otherwise directed by the protocol. 

Paga 4 of 4 
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Attachment 2


ARTF-8E/0 Standard Operating Procedure 
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ARTF-SE/0 Fsce 1 of 5 
Standard Operating Procedure 

Saction E: Whole Body Sampling - Inner Dosimeter 
Chapter 8: MATRIX SAMPLES 
Effective Date : June 6, 1SS7 

APPROVAL DAT= 

APPROVAL 

1.0 PURPOSE AND SCOPS 

1.1 this Standard Operating Frccccure (SOP; prcv'ces.a cescricticr cf 
procedures for collecting pesticide residues fjom w'rcie bcdv 
dosimeters worn by workers (test subjects) c'urinc tre Acricuif T=! 

Rser.tr/ Tssk Fcrca (ARTF) exccsure studies. 

1.2 The inns: dcsirr.eter y/iii be used as a surrogate for the v/crksr's s:<:,n 
The inner dosimeter will bs wcrr; ever the test subject's own 
undergarments and dlrectiy underneath the work ciothinc. 

2.0 MATSHIALS REQUIRED 

2.1 The fcllcwinc materiais are required fcr using and collsctina whole 
bcdy dosimeter samples frcm each wcrker/replicate: 

a. 100% ccttcn, white, icnc under.vear (inner) - with Icnc slesves. 
rcunc neckline and no elastic. 

b. Disposable gloves (i.e., fatex) 

c. Scissors 

c. Cleaning sciuticns (i.e., aicchci (metnanci. isccrocanci' 

•*•«»• 
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SOP ARTF-3E/0 

e. h'eat-seafable bags or ether suitable baas 

f. Aluminum foil wrap 

c. Heat sealer, if appropriate 

3.Q USE OF WHOLE BODY DOSIMETER 

. 1 i he test subjects) will be given s clean, nev/ inner dosimeter pricr 'c 
initiation of each study replicate. The workers will be allowed to 
change in a dean "privacy'1 ares. Disposable gloves should be worn 
by the test subject and the field personnel to minimize contamination 

Care should be taken to provide clothing of acecuaie fi:. i ne inner 
dosimeter arm and pant cuffs should not extend beyond t: "e work 
clothing cuffs (wrists and ankles;. 

4.0 COLLECTION PROCEDURE 

he test subject will be taken to a designated clean "c-ivac 
removal of exccsed clothino. 

A disposable paper cr plastic mat, cr aluminum wiil be ciacad en th
flccr of the changing area after the v/crker has removed his/her shoes 
The rr^st will help to reduce cross-ccntsminaticn between the rice r and 
the dosimeters. The mat will be chanced after the prccsssinc cr" each 
worker. 

The field personnel collecting samples wiil always wear disposable 
gloves when handling any clothing dosimeters. Gloves wiil *e 
changed between cuter and inner dosimeter collection. 

4.4 The test subject wiil be given clean, fresh disposable cicves to we-r 
whiie removing shoes and socks. A new pair of disposable clcv«~wiii 
be worn by the worker to remove the work clothes, and acain fcr"the " 
inner dosimeter. 

Face 2 cf5 
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SCPAR7F-3E/0 

4.5 Ensure that the scissors have been decontaminated with solvent crier 
to use. Scisscrs must be cleaned between each replicate. Use one 
pair ofscisscrs tc section the inner dosimeters sr,c a secara'e --~a;r cf 
scissors to section the cuter ccsirneters. 

-.6 Carefully remove the outer garments, taking care tc prevent 
unnecessary contamination cf the inner dosimeter. Also ensur- 'h-; 
the cuter dosimeter (if used) cces not come in contact with anyVcurce 
of contamination (e.g., floor, worker's shoes). 

4.7 Cut the inner dosimeter into six (6) sections: 

a. Right & left upper arms (shoulder to elbow) 

b. Right i left lower arms (eibcw tc cuff; 

c. Front torso (above the waist*) 

c. Rear terse (above the waist") 

s. Right £ left upper iegs (waist tc knee; -

f. Right and left lower legs (knee tc cuff; 

* Cut at-us; rsicv/ the ssccr.c turtcn from tns :c±:~ tc se:s:s:= :^e 
terse :rcrr, t.-.e icv/sr sscticr:. Cut alcr.g ^-.a sea~s to sscsrsre tf:e frcrr 
ic,-3o :'re- :;:s rasr terse. Rafsrtc ARsch-srtS-E-l. 

4.S Discard any Suttcns from clcthing. 

4.S - Fiacs each sample section on a piece of aluminum foil wrsc (sufficient 
size to completely wrap the dosimeter) and then immediately into a 
labeled heat-seaiabie bag. Do net allow samples to contact any 
surface before placement onto rhe fcii. Ensure that the edoes cf the 
foil wrap are folded together to prevent loss cf test materiaTEe 'sure 
that the correct sampie label is en the bag. Heat seal all ba^s a--' 
piace into frozen storage (en dry ice or in a freezer) for trsnsccrr'~ 

-.10 There snail be six (6) inner dosimeter samcies per reciic-— 

aga2 c- ^ 
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SOPARTF-3E/0 

5.0 SAMPLING INTERVALS 

5.1 Inner whcle bccy dosimeters will be collected at the end cf each 
mor.iicrinc reclicate, unless ctherv.'i'se instructed by the crctccci. 

Page 4 cf £ 
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SGP ARTF-3E/0 

Artscnment S-E-1 

Diaaram of Inner Dosimeter 

rront Rasr Terse 

s-.j; ;] Jx- Upper 

C.-; v/aist at Lower Arms T j; 
second button Upper Leg s 

from t h e , ,  !  i ' 
bcrtcrr.^ri 

"Lower Lscs 

R L L R 

Fags 5 cr'5 

Method ARTF-001 Pase40of40 



ARTF Study # ARF004 

INTRODUCTION 

Analytical method 6445-95-0086-CR-001, developed by Ricerca, Inc., was 
modified by Centre Analytical Laboratories, Inc., at the request of the Agricultural 
Re-entry Task Force (ARTF). The enclosed method, ARTF-003, is the revised 
method from Centre Analytical Laboratories, Inc. 

DETERMINATION OF CHLOROTHALONIL 
IN OVS AIR SAMPLING TUBES 

Analytical Method: ARTF-003 

Authors: 
Julie B. Petit and M. Michael Arjmand 

CENTRE ANALYTICAL LABORATORIES, INC. 
State College, Pennsylvania 
Telephone: 814/231-8032 

Fax: 814/231-1580 

Date of Issue: October 17, 1997 

1.0 PRINCIPLE 

Tetrachloroisophthalonitrile (common name - chlorothalonil) is extracted from 
OVS air sampling tubes with toluene and an extract is analyzed by electron-
capture gas chromatography. The method is applicable to samples containing 
residue levels ranging from 0.01 ug/section to 10 ug/section. The limit of 
quantitation (LOQ) is 0.01 ug/section. 

2.0 EQUIVALENCE STATEMENT 

During the conduct of this analysis, equivalent apparatus, solvents, glassware, or 
techniques (such as sample concentration) may be substituted for those specified 
in this method, except where otherwise noted. Use of equivalent techniques or 
equipment will be documented, when appropriate. 

3.0 APPARATUS AND EQUIPMENT


Gas Chromatograph: Hewlett-Packard (HP) gas chromatograph Model 5890 
Series II equipped with a 63Ni electron capture detector. HP Model 7673 
autosampler and HP ChemStation data system. 
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Scintillation vials: 20 mL, Borosilicate glass, VWR catalog # 66022-081 

Vacuum manifold: Vacmaster, 1ST catalog #121-2016 

Vacuum pump: 115 V/60 Hz, 1ST catalog #121-9115 

Sorbent Tube: Chromosorb-102,2 section, SKC, Inc. 

4.0 REAGENTS AND MATERIALS 

Chlorothalonil: Tetrachloroisophthalonitrile 

Toluene: Residue grade or equivalent 

Ethyl Acetate: Residue grade or equivalent 

5.0 SAMPLE PREPARATION 

OVS air sampling tube samples consist of two sections, front and back, each 
section representing one analytical sample. 

6.0 STANDARD PREPARATION 

6.1 Stock Solution: 

Correcting for purity, prepare a stock standard solution of Chlorothalonil by 
weighing an appropriate amount into a volumetric flask, dissolving with ethyl 
acetate, and diluting to the mark. For example, weigh 0.1 g of Chlorothalonil into 
a 100-mL volumetric flask, dissolve in ethyl acetate, and dilute to the mark with 
ethyl acetate. The concentration of the stock solution is approximately 
1000 ug/mL. The stock solution is stored frozen (< -10°C) and remade at one 
year intervals. 

If necessary, prepare serial dilutions from the stock solution of Chlorothalonil in 
other solvents (such as toluene) for GC analysis. 

6.2 Fortification Solutions: 

Dilute the stock solution and/or the appropriate fortification solution(s) with ethyl 
acetate to generate 500-|ig/mL, 50-ng/mL 10-ug/mL and 1-ug/mL fortification 
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solutions. Other concentrations may be prepared as needed. Suggested 
preparation is as follows: 

Standard Solution Final 
Concentration Aliquot Final Volume Concentration 

((ig/mL) (ml) (mL) ((ig/mL) 

5000 10 100 500 

5000 1 100 50 

50 20 100 10 

10 10 100 1 

6.3 Instrument Calibration Solutions: 

Dilute the appropriate fortification/calibration solution(s) with toluene to make 
instrumentation (calibration) solutions in a range appropriate for the expected 
residue levels. Suggested preparation is as follows: 

Standard Solution Final 
Concentration Aliquot Final Volume Concentration 

((ig/mL) (mL) .. (mL) (ug/mL) 

50 1 100 0.5 

0.5 20 100 0.1 

0.5 10 100 0.05 

0.1 20 100 0.02 

0.1 10 100 0.01 

0.05 10 100 0.005 

0.01 10 100 0.001 

All fortification and calibration standards are stored frozen (< -10°C) and should 
be remade at one vear intervals. 

7.0 FORTIFICATION 

7.1 Laboratory Fortifications: 

Prepare laboratory fortifications by applying the appropriate amount of 
fortification solution to the front of the air tube before the sections are separated 
via Hamilton syringe or equivalent. The volume of spiking solution applied to the 
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sample should be kept to a minimum to avoid translocation of the compound to 
the back section, but should be large enough to allow accurate measurement with 
the existing laboratory equipment (-125 \iL maximum is suggested). Allow the 
fortification solution to dry and apply a vacuum for ~ 10 min. 

8.0 SAMPLE EXTRACTION AND CLEANUP PROCEDURES 

8.1 Extraction: 

OVS air sampling tubes are extracted in two separate sections, front and back. 
Divide the air sampling tube, transferring each section (front and back) to separate 
20-mL scintillation vials. Label the scintillation vials to indicate the front and 
back air sampling tube sections. Rinse the empty air sampling tube with 2.0 mL 
of toluene and collect in the front sample vial only. Add a total of 3.5 mL of 
toluene to each sample vial. Seal the vials with Teflon® lined caps and shake by 
hand for ~2 minutes. Collect an aliquot of the toluene extract for GC analysis. 
Dilute samples with toluene, if necessary. 

9.0 QUANTITATION BY ELECTRON CAPTURE GAS 
CHROMATOGRAPHY 

The following columns and conditions are suggested and may be modified, within 
reason, to attain optimum chromatography. 

Analytical conditions: 

Instrument: Hewlett Packard Gas Chromatograph, 
model 5890 Series II 

Column: RTX-5, fused silica capillary, 30 m x 
0.53-mm i.d., 0.5-um film thickness 
(available from Restek, Bellefonte, PA 
16823) 

Detector: "Ni Electron Capture Detector 

Temperature: 160 °C for 1 min then 20 °C/min to 
240 °C. Hold at 240 °C for 2 min, then 
25 °C/min to 270 °C, hold for 6 min 

Injection Port Temperature: 270 °C 

Detector Temperature: 300 °C 

Carrier Gas: High purity helium. 8 mL/min 

Make-up Gas: High purity nitrogen, 30 mL/min 

Injection Volume: 
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Approximate Retention Time: 4.5 minutes 

Total Run Time: ~ 15 minutes 

10.0 CALIBRATION 

Calibrate the gas chromatograph by injecting a minimum of four standard 
solutions in the concentration range of 0.001 ug/mL to 0.1 ug/mL. Prepare a 
calibration curve by plotting standard concentration versus response. This 
calibration curve also serves as the standard curve used for calculation purposes. 

11.0 CALCULATIONS 

11.1 Calculations for instrumental analysis are conducted using Micorsoft Excel® 
software to create a standard curve based on linear regression. These regression 
functions are used to calculate a best fit line (from a set of standard concentrations 
in ug/mL versus peak response) and to determine concentration of the analyte 
found during sample analysis from the calculated best fit line. 

The equation used for the least squares fit is: 

y = mx + b 

where, 

y = peak response (height or area) 

x = ug/mL found 

m = slope 
b = y-intercept 

11.2 The amount of chlorothalonil measured in each section is calculated according to 
the following equation: 

ug/section = Cug/mL) x CmL final volume") x (dilution factor) 
section (front or back) 

Where. 

ug/section = total ug of analyte present per section of 
samnle analyzed 
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ug/mL concentration of analyte derived from the 
standard curve based on peak response from 
the sample injected utilizing the linear 
regression equation of y = mx + b 

section 
(front or back) amount of sample taken through the 

extraction process 

mL final volume volume of final extract submitted to 
instrumentation (3.5 mL) 

dilution factor dilution of sample extract required to 
produce an analyte response bracketed by 
standards 

1.3 To determine the ug found in each air tube sample the ug found in each section is 
added: 

jag/tube = (jig/front section + jag/back section) 

1.4 The percent recovery for fortified control samples is calculated as follows: 

% Recovery = ug/tube found in fortified control x 100 
ug/tube added to fortified control 

12.0 REFERENCES 

Ricerca, Inc. Report / SDS-2787, 6445-95-0086-CR-001 
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APPENDIX I 

Recoveries for Chlorothalonil in OVS Air Sampling Tubes 

NOTE: For the purpose of validating this method, both the front and back 
sections were fortified separately. Therefore the ug/section found were 
not added to obtain the ug/tube found, as described in the method. 
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APPENDIX II


Calibration Curve and Example Chromatograms 
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Analysis of Chlorothalonil


Run No.:I


Sample No: NA

Samole Info: Solvent Blank


Injected on: 3/5/97 12:44:40 PM


Is chromatogram used? Yes/No: ( u\ ), if no, why?


AUDI H.AUC1 (L:\U1 
I uV 1 
! 450000 -I 

! 400000 -; 

250000 -i 

300000 -

250000 -

200000 -

150000-

100000 -

50000 -

0-L. 
2.5 7.5 10 12.5 _mio 

Meas. Ret. Compound Name Peak Height Peak Area

(Min)


0 .00  0 Chlorothalcr.il 0 .  0 0 .00  0 

CAL Study Number: 017-01 Operator: Julie E. Petit 
ART? Study Number: ARF004 
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Analysis of Chlorothalonil


Run No. : 2


Sample No: NA

Sample Info: 0.05 /ig/tnL Standard, C021097-7


Injected on: 3/5/97 1:01:23 PM


Is chromatogram used? Yes/No: ( -\ ), if no, why?


AL3C1 B.ADC1 (

uV ]


450000 -1


J


400000~


350000-


300000-


250000-


! 200000-


150000-


100000


50000"-̂ 


2:5 7.5 10 12.5 _min


Meas. Ret. Compound Name Peak Height Peak Area

(Min) " "


4.861 Chlorothalonil 288418.3 948187.500 

CAL Study Number: 017-01 Operator: Julie E. Petit

ART? Studv Number: ARF004
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Analysis of Chlorothalonil 

Run No.: 3


Samnle No: NA 
Samcle Info: 0 .01 /ig/mL Standard, C021097-

Injected on: 3/5/97 1:18:09 PM


Is chromatogram used? Yes/No: ( 'A ) , if no, why?
>: I 'A


AUC1 U. Amj11L-'-017-C01\HAWUAIATCObH/\UUl!h03U1.L)) i 

uV 
450000 -

| 

400000 - : 

350000 - ! 

300000 -

250000 -

200000 -

c 

150000-
£ 
o ; 

c 
100000-

£0000 .i i 1 • i 
\ 

Q 1 
0 2.5 5 73 10 12.5 min 

Meas . Ret. Compound Name Peak Height Peak Area

(Min) " (/iV) (;iV*s)


4 .83  6 Chlorothalonil 65422 .4 201252.547 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004 
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Analysis of Chlorothalonil 

Run No.:4


Sample No: NA

Sample Info: 0.005 /ig/mL Standard, C021097-9


Injected on: 3/5/97 1:34:53 PM


Is chromatogram used? Yes/No: ( ̂ ), if no, whv?


AUC1 B.ALKJI (L\U1/-OU1\KAV«UAIAU)3Uby/UJU4>-0401.U) 
uV 1 

450000 J 
J 

400000 -

350000 -

3COOOO -

250000 -

200000 -

150000-

100000 -

£0000-

Q-L 
2.5 10 12.5 mm 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) " (/iV) (/iV*s)


4 .82  2 Chlorothalcnil 37015.2 110432.227 

CAL Study Number: 017-01 Operator: Julie E. Petit 
ARTF Study Number: ARF004 
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Analysis of Chlorothalonil 

Run No.:5


Sample No: NA 
Sample Info: 0 .00  1 jjg/rnL Standard, C02I097-10 

Injected on: 3/5/97 1:51:38 PM


Is chrcmatogram used? Yes/No: ( ̂  ) , if no, why?


ADC1 H. AUC1 lL:\01/-UU1\HAWUAIATOUbaAUUbFObU1.U) 

400000 -

350000 -

300000 -

200000 -

1EOOOO-

100000-

50000 -i 

0 — 
2.5 r.s 10 12.5 

Meas . Ret . Compound Name Peak Height Peak Area
"

(Min) (/J.V) (/iV*s)


4.826 Chlorothalonil 9213.2 25773.492


CAL Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004
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Analysis of Chlorothalonil


Run No.


Sample No: CAL 970985 Blk

Sample Info: Control, i?ront, Final Volume = 3.5 mL


Injected on: 3/5/97 2:08:24 PM


Is chromatogram used? Yes/No: ( ̂  ) , if no, why?


AD C1 &7AD CT~(L:\U 17-001 \KAV/UATA\Uo059 /\UUtar 06trt7D) 

uVl 
450000 J 

! 400000 -i 

300000 -

250000 -' 

200000 -

150000- 3 

100000-

50000 -

2.5 7.5 10 12.5 

Meas. Ret. Compound Name Peak Heicrht Peak Ai-e

(Min) ~


0 .00  0 Chlorothalonil 0 .  0 0 .000 

C\L Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004 

Method ARTF-003 Page 16 of 37 
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ARTF Study # ARF004 

Analysis cf Chlorothalonil


Run No.: 7


Sample No: CAL 970987 Spk A

Sample Info: Control Fortified at 0.05 /ig, Front


Final Volume = 3.5 mL


Injected on: 3/5/97 2:25:10 PM


Is chromatogram used? Yes/No: ( ̂ ), if no, why?


ALO H.ADC1 (HUW4IU1\KAWUAIA\U3Ubi)7\PU/HO/'U1.IJ) 

uV ] 
450000 -I 

400000 -

350000 

300000 -

250000 -

200000 -

s 
_O 

150000- c 

100000 -

50000 -| A\,-V 

r •i 
o J_ 

2.5 7.5 10 12.5 

Meas. Ret. Cotroound Name Peak Height Peak Area

(Min) (MV) (/JV*s)


4 .84  0 Chlorothalonil 97501.0 291594.094 

CAL Study Number: 017-01 
ARTF Study Number: ARF004 

Operator: Julie E. Petit 

Method ARTF-003 Page 17 of 37 
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ARTF Study # ARF004 

Method ARTF-003 

Analysis of Chlorothalonil 

Run No .  : 8 

Sample No: CAL 970988 Spk B

Sample Info: Control Fortified at 0.05 fie, Front


Final Volume = 3.5 mL


Injected on: 3/5/97 2:41:51 FM


Is chromatogram used? Yes/No: ( ̂1 ), if no, why?


ADC1 B. ADC1 (HU1/-UUHHAWUAIA\UHUbiiAUUamaui.U) 

uV J 
| 450000 -I 

400000 -

2COOOO -

250000 -

200000 -

100000 -

50000 -

2:5 7.5 10 12.5 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) ' (MV) (/iV*s)


4 . 8 4  7 chlorothaloriil 97766.2 294961.094 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Studv Number: ARF004 

Page 18 of 37 

1 86 



ARTF Study #ARF004 

Analysis of Chlorothalonil 

Run No. : 9 

Sample No: CAL 970989 Spk C

Samnle Info: Control Fortified at 0.25 ptg, Front


Final Volume =3.5 mL, Dilution Factor = 10


Injected on: 3/5/97 2:58:34 PM


Is chromatogram used? Yes/No: ( ̂ \ }, if no, why?


ADC1 B. AUC1 (LAU1/-UU1\HAWUAIA\U3U!:W\l)U9KlbU1.L)) 

uV 
450000 -

400000-


350000 -


300000-


250000-


200000-


150000-


100000-


2.5 7.5 10 12.S 

Meas. Ret. Compound Name Peak Heiaht Peak Area

(Min) ~


4.839 Chlorothalonil 51789.9 155227.844 

CAL Study Number: 017-01 Operator: Julie H. Petit 
ARTF Study Number: ARF004 

Method ARTF-003 Page 19 of 31 
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ARTF Study # ARF004 

Analysis of Chlorothalonil 

Run No. : 10 

Sample No: CAL 970990 Spk D

Sample Info: Control Fortified at 0.25 jzg, Front


Final Volume = 3.5 mL, Dilution Factor = 10


Injected on: 3/5/97 3:15:17 PM


Is chromatcgram used? Yes/No: ( ̂ ) , if no, why?


ADC:i H, AUC1 (LVH7^0HHAWUAIAU)aUSa/\U1UHOU1.B) 

uV 
450000 -

400000 -

350000 -

300000 - ., : 

250000 -

200000 -

-1 
c

150000- ~a 

i 

! 1 
| 100000 - o 

50000 -LJL^_ 
0-

0 2.5 5 7:5 10 12.5 min 

Meas . Ret . Compound Name Peak Height Peak Area 
(Min) (/iV) (^V*s) 

4 .84  7 Chlorothalonil 50578.8 151294.141 

CAL Study Number: 017-01 
ARTF Study Number: ARF004 

Operator: Julie B. Petit 

Method ARTF-003 Page 20 of 37 



ARTF Study #ARP004 

Analysis of Chlorothalonil 

Run No . : 11 

Sample No: CAL 970991 Spk E

Samcle Info: Control Fortified at 1.25 ^ic, Front


Final Volume =3.5 mL, Dilution Factor = 50


Injected on: 3/5/97 3:32:04 PM


Is chromatogram used? Yes/No: ( M ), if no, why?


AUC1 a.AUCI iL:'.U1/4JU1\HAWUAIAlU3UbMAU11H101.0) 

uV ] 
450000 " 

400000 -

! 350000 -

300000 -

250000 -

200000 

150000-

100000 -

50000 J 

0-L 
2:5 7.5 10 12.5 

Meas . Ret. Compound Name Peak Height Peak Area

(Min) " ~


4 .85  0 Chlorothalcr.il 53891.8 158925.391 

CAL Study Number: 017-01 Operator: Julie E. Petit 
ART? Studv Number: ARF004 

Method ARTF-003 Page 21 of 37 
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ARTF Study # ARF004 

Analysis of Chlorothalonil


Run No.: 12


Sample No: CAL 970992 Spk F

Samole Info: Control Fortified at 1.25 p.g, Front


Final Volume = 3.5 mL, Dilution Factor = 50


Injected on: 3/5/97 3:48:47 PM


Is chromatcgram used? Yes/No: ( x ), if no, why?


ADC1 B.

uV


450000-


250000 -


300000 - -

j


J


200000-


150000-


100000 -j


50000H


0-L

2.S 7.5 10 12.5


Meas. Ret. Compound Name Peak Height Peak Area

(Min) " (/iV) " (/iV*s)


4 . 8 5 7 Chlorothalonil 4 8 9 8 8 . 2 146643.000 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004 

Method ARTF-003 Page 22 of 37 
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ARTF Study # ARF004


Analysis of Chlorothalonil


Run No.: 13


Sample No: NA

Samnle Info: Solvent Blank


Injected on: 3/5/97 4:05:32 PM


Is chromatogram used? Yes/No: ( L^ ), if no, why?


ALJC1 3. ALJC1 (U\U1/-U01\KAWUAIA\U.«JbyAU13M3U1.L>) 

uV 1 
450000 4 

400000 -

350000 -

300000 -

250000 -

200000 -

150000-

100000 -

50000 -I 

j
J 

0 ' 
0 75 5 7.5 10 12.5 min 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) ' (̂ V) (MV*s)


O . O O  C Chlorothalonil 0 .  0 0 . 0 0  0 

CAL Study Number: 017-01 
ARTF Study Number: ARF004 

Operator: Julie E. Petit 

'IN,,/ 
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ARTF Study # ARF004 

Analysis of Chlorothalonil 

Run No.: 14


Sample No: NA 
Sample Info: 0 . 0  5 jig/mL Standard, C021097-7 

Injected on: 3/5/97 4:22:14 PM


Is chromatogram used? Yes/No: ( u ), if no, why?


ALJC1 B, AUC1 (L;\U1/4JU1\KAWUAIA\U:i(Jby/UJ14M4U1.U)

uV 
450000 -

"1 

400000 - c 
c 

c 
350000 -

300000 - -

250000 -

' 200000 -

150000-

100000 -j
] 

• j
50000 -| 

!̂  ~ 
0-

0 2.5 5 7.5 10 12.5 mi,. 

Meas . Ret . Compound Name Peak Height Peak Area 
(Min) (/iV) (iiV*s) 

4 . 855 Chlorothalonil 313007.9 . 1 .046e+006 

CAL Study Number: 017-01 Operator: Julie 3. Petit 
ARTF Studv Number: ARF004 

Method ARTF-003 Page 24 of 37 
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ARTF Study #ARF004 

Analysis of Chlorothalonil


Run No. : 15 

SamDle No: NA

Sample Info: 0.005 /ig/mL Standard, C021097-9


Injected on: 3/5/97 4:38:59 PM


Is chromatogram used? Yes/No: ( A ), if no, 'why?
'"3 
I AD^I H.ALICI (L'J 

uV ] 
450000 -~ 

400000 -

350000 -

300000 -

250000 -

200000 -

150000 -

100000-

50000 -

2.5 7.5 10 12.5 

sf-. Ret. Comoound Name Peak Height Peak Area 
(Min) " (pV) (iiV*s) 

4.84  2 Chlorothilor.il 4 0 4 C 5 .  : L 2 0 S 9 0 . 3 2  0 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004 

Method ARTF-003 Page 25 of 37 
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ARTF Study #ARF004 

Analysis of Chlorothalonil 

Run No. : 16 

Sample No: CAL 97098(5 Blk

Samnle Info: Control, Rear, Final Volume = 3.5 mL


Injected on: 3/5/97 4:55:42 PM


Is chromatogram used? Yes/No: ( \A ) , if no, why?


I ADC1 b). ADC1 (L:\017-OOHKAWUAI A\03UM/\U1bHbU1.U) 

[ uV ] 
! 450000 -

; 400000 -

350000 -

30CCOO 

t 
250000 -

: 200000 -

50000 -i 

2.5 7.5 10 12.5 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) (/W)


0 .00  0 Chlorcthalonil 0 .  0 0 .00  0 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Studv Number: ARF004 

Method ARTF-003 Page 26 of 37 
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ARTF Study #ARF004 

Analysis of Chlorothalonil


Run No. : 17


Sample No: CAL 970931 Spk A

Sample Info: Control Fortified at 0.05 ^g, Rear


Final Volume = 3.5 mL


Injected on: 3/5/97 5:12:24 FM


Is chromatogram used? Yes/No: ( ̂  }, if no, why?


AIJC1 b AUOHL..Ul^Ul\KAWUAIAVUJU.SnU1/M/Ul.U) 

uV 1 
450000 J 

I 

400000 -J 

3 

350000 - ; 

300000 -

250000 J 

j
J 

200000 -J 1 

j ! | 
150000- 0 

100000-^ 

50000 H L ^

fli 

2'5 5 7'5 10 12-5I— °  min 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) "


4 .83 7 Chlorothalonil 97210.0 296316.500 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARFOC4 

Method ARTF-003 Page 27 of 37 
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ARTF Study #ARF004 

Analysis of Chlorothalonil 

Run No. : 18 

Sample No: CAL 970988 Spk B

Sample Info: Control Fortified at 0.05 fig, Rear


Final Volume = 3.5 mL


Injected on: 3/5/97 5:29:03 PM


Is chromatogram used? Yes/No: ( M ), if no, why?


AUC1 U. AUU1 (U:iUb9AU1HMHU1.U) -— — — 

uV : I 
t

450000 -1 
i 

400000 J
j 

350000 -

300000 -. 
i |( 

250000 - ; 

1 'c 

200000 - j | 
j : 3 

J ' 3 

150000- i G 

j 

1 00000 -j , j : 
\ | 

50000 -|_ 
4 

nJ 
0 2.5 S 7.5 io 12.5 min 

Meas. Ret. Compound Name Peak Height Peak Area 
(Min) (/iV) (^V*s) 

101818.9 306645.719


CAL Study Number: 017-0:: Operator: Julie B. Petit 
ARTF Studv Number: ARF004 

Method ARTF-003 Page 28 of 37 
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ARTF Study # AKF004 

Analysis of Chlorothalonil 

Run No . : 19 

Sample No: CAL 970989 Spk C

Sample Info: Control Fortified at 0.25 fig, Rear


Final Volume =3.5 mL, Dilution Factor = 10


Injected on: 3/5/97 5:45:45 PM


Is chromatogram used? Yes/No: ( ̂  ) , if no, why?


a, Aucji(

uV]


450000-


400000-


350000-


300000-


250000-


200000-


150000-


100000-


50000-


2.5 7.5 10 12.5 _mia


Meas. Ret. Compound Name Peak Height Peak Area

(Min) (/iV) (/iV*s)


4.793 Chlorothalonil 53261.0 159798.750 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Studv Number: ARF004 

Method ARTF-003 Pane 29 of 37 
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ARTF Study # AKF004 

Analysis of Chlorothalonil 

Run No .  : 20 

Sample No: CAL 970990 Spk D

Sample Info: Control Fortified at 0.25 p.g, Rear


Final Volume = 3.5 mL, Dilution Factor = 10


Injected on: 3/5/97 6:02:29 PM


Is chromatogram used? Yes/No: ( <A ), if no, why?


uV 
450000 -

400000 -

35GOCO -

'"I,*/ 300000 - -. 

250000 -

200000 -

ciaoooo-
3 

100000 - C 

50000 - i 
0-

0 2.5 5 7.5 10 12.5 

Meas. Ret. ComDOund Name Peak Height Peak Area 
(Miri) " (/tV) C^V*s) 

4 .756 Chlorothalonil 50342 .6 150798.859 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Studv Number: ARF004 

Method ARTF-003 Page 30 of 37 
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ARTF Study # ARF004 

Analysis of Chlorothalonil 

Run No .  : 21 

Sample No: CAL 970991 Spk E

Sample Info: Control Fortified at 1.25 fig, Rear


Final Volume =3.5 mL, Dilution Factor = 50


Injected on: 3/5/97 6:19:14 PM


Is chromatogram used? Yes/No: ( u> ), if no, why?


AUC1 B, AUCl (

uV]


450000 -\


1

j


400000-


350000-


300000 -:


250000-


200000 -i


150000-


100000


50000


2.5 7.5 10 12.5


Meas. Ret. Compound Name Peak Height Peak Area

(Min) (/iV) (p.V*s)


4.720 Chlorothalonil 49196.5
 143375.797


Study Number: 017-01 Operator: Julie B. Petit

ARTF Studv Number: ARF004


Method ARTF-003 Page31 of37 
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ARTF Study #ARF004 

Analysis of Chlorochalonil 

Run No. : 22 

Sample No: CAL 970992 Spk F

Sample Info: Control Fortified at 1.25 ^g, Rear


Final Volume =3.5 mL, Dilution Factor = 50


Injected on: 3/5/97 6:35:56 PM


Is chromatogram used? Yes/No: ( u\ }, if no, whv?


ADC1 B. ADC1 (030byA022FZi01.U) ' 
uV 

450000 -

400000 -

350000 -

300000 -

250000 -

200000 -

1150000-

0100000 -

.... 
50000' -

0-
) 2.5 S 7.5 10 i?* min 

Meas . Ret. Compound Name Peak Height Peak Area 
(Min) (/jV) (//V*s) 

4 .69  5 Chlorothalonil 52975.1 159234.875 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Studv Number: ARF004 
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ARTF Study # ARF004 

Analysis of Chlorothalonil


Run No.: 23


Sample No: NA

Sample Info: Solvent Blank


Injected on: 3/5/97 6 :52 :39 PM 

Is chromatogram used? Yes/No.- ( VA } , if no, why? 

— AUCIHIALiCI ((BUby/UJlUl-Zil'I.UJ | 

uVj | 
450000 -j 

I 
400000 -

i 

350000 - i 

300000 -

i
250000 - i>̂  
200000 - ~% 

u 
150000 -

100000 -

i50000 -

' 
1

0-
0 2.5 5 7.5 10 12.5 min 

Meas. Ret. Compound Name Peak Height Peak Area 
(Mln) (/iV) (/iV*s) ' 

0 . 0 0 0 Chlorothalcnil 0 . 0 0 .000 

CAL Study Number: 017-01 
ARTF Study Number: ARF004 

Operator: Julie B. Petit 
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ARTF Study # ARF004 

Analysis of Chlorothalonil


Run No.: 24


Sample No: NA 
Sanrole Info: 0 . 0  5 jtg/mL Standard, C021097-7 

Injected on: 3/5/97 7:09:20 PM


Is chromatogram used? Yes/No: ( ̂ ), if no, why?


AL)(J1 B. ADC1( 

uV 1 
4SOOOO -

400000 -

350000 -

300000 -

250000 -

200000 -

150000-

50000 

ol 
2.5 7.5 10 12.5 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) ' (/iV) (/iV*s)


4 .669 Chlorothalcr.il 352963.1 1.192e+006


CAL Study Number: 017-01 Operator: Julie B. 'Pe t i t 
ARTF Study Number: ARF004 
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ARTF Study # ARF004 

Analysis of Chlorothalonil 

Run No.: 25


Sample No: NA 
Sample Info: 0.01 jig/mL Standard, C021097-

Injected on: 3/5/97 7:26:03 PM


Is chromatogram used? Yes/No: ( M ), if no, why?


ADC1 U.AUC1 (L:'.U17-001\KAWUAIA\U3UbiiAU25K!i:U1.m 

uV 1 
450000 -; 

400000 -: 

350000 -i 

300000 -

250000 -

200000 -, 

150000-

:
50000 J ; 

1 

0 
0 2.5 5 7.5 . 10 12.5 ^ 

. p.et. Compound Name Peak Height Peak Area

(Win) "


4 .66  2 Chlorothalcr.il 7 9 6 2 0 .  4 250838.953 

Study Number: 017-01 Operator: Julie B. Petit

ARTF Study Number: ARF004


Method ARTF-003
 Page 35 of 37 

20  3




ARTF Study # ARF004 

Analysis of Chlorothalonil


Run No.: 26


Sample No: NA

Sample Info: 0.005 fig/mL Standard, C021097-9


Injected on: 3/5/97 7:42:46 PM


Is chrcmatogram used? Yes/No: ( 'A ), if no, why?


ADCT H.AUC1 (LUm-OUIVHAWUAIATOUMAU^bl-ziiUI.L)) ' ; 

uV 1 
450000 Jj 

T 

400000 -

350000 -

-
300000 -

"" , 

250000 -

200000 -

150000 - _5 

J: 
0 

1 
100000 - c 

50000 -

• 

n . 
0 2.5 5 7.5 10 12.5 min 

Meas. Ret. Compound Name Peak Height Peak Area 
(Min) " ( j tV) (/iV*s) 

4.655 Chlorothalonil 42674.6
 128222.500


CAL Study Number: 017-0:. Operator: Julie B. Petit 
ARTF Study Number: ARF004 
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ARTF Study #AKF004 

Analysis of Chlorothalonil 

Run No .  : 27 

Sample No: NA

Sample Info: 0.001 /zg/mL Standard, C021097-10


Injected on: 3/5/97 7:59:30 PM


Is chromatcgram used? Yes/No: ( u\ ) , if no, why?


AUC1 H. AUC1 (U3UiU/\l)i!/KJ/U1.UJ 
uv 3 

450000 -i 

400000 -

! 350000 -

200000 -

250000 

200000 

150000 

100000-

50000 -

0 — 
10 12.5 

Meas . Ret . Compound Name Peak Height Peak Area 
(Min) (MV*s) 

4 .649 Chlorothalonil 10563.1 29462.913 

CAL Study Number: 017-0:. Operator-. Julie B. Petit

ARTF Study Number: ARF004
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ARTF Study # ARF004 

INTRODUCTION 

Analytical method 6445-95-0086-CR-001, developed by Ricerca, Inc., was 
modified by Centre Analytical Laboratories, Inc., at the request of the Agricultural 
Re-entry Task Force (ARTF). The enclosed method, ARTF-004, is the revised 
method from Centre Analytical Laboratories, Inc. 

DETERMINATION OF CHLOROTHALQNIL 
IN FACIAL/NECK WIPES 

Analytical Method: ARTF-004 

Authors: 
Julie B. Petit and M. Michael Arjmand 

CENTRE ANALYTICAL LABORATORIES, INC. 
State College, Pennsylvania 
Telephone: 814/231-8032 

Fax: 814/231-1580 

Date of Issue: October 17, 1997 

'***»' 

1.0 PRINCIPLE 

Tetrachloroisophthalonitrile (common name - chlorothalonil) is extracted from 
facial/neck wipe samples with ethyl acetate and analyzed by electron-capture gas 
chromatography. The method is applicable to samples containing residue levels 
ranging from 1 ug to 5000 ug. The limit of quantitation (LOQ) is 

2.0 EQUIVALENCE STATEMENT 

During the conduct of this analysis, equivalent apparatus, solvents, glassware, or 
techniques (such as sample concentration) may be substituted for those specified 
in this method, except where otherwise noted. Use of equivalent techniques or 
equipment will be documented, when appropriate. 

3.0 APPARATUS AND EQUIPMENT 

I-Chem 250 mL wide-mouthed jars with Teflon® lined caps, VWR. Catalog f? 
IR241-0250. 

Method ARTF-004 Page 1 of 27 
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ARTF Study # ARF004 

Gas Cinematograph: Hewlett-Packard (HP) gas chromatograph iVfodel 5890 
Series II equipped with a 63Ni electron capture detector, HP Model 7673 
autosampler and HP ChemStation data system. 

Laboratory Platform Shaker (reciprocating): Eberbach Model 6000. (Eberbach 
Corp., Ann Arbor, MI) 

Standard laboratory glassware: beakers, pipettes, etc. 

Facial/Neck Wipes: Cotton gauze sponges, 4" x 4" - 8-ply, (Johnson & Johnson 
Medical Inc.) 

4.0 REAGENTS AND MATERIALS 

Aerosol OT® Solution: Residue grade or equivalent 

Chlorothalonil: Tetrachloroisophthalonitrile 

Ethyl acetate: Residue grade or equivalent 

5.0 REAGENTS AND MATERIALS TO BE PREPARED 

Solution Reagent Volumes' 
0.01% Aerosol OT® solution Dilute 0.1 mL Aerosol OT® solution to 1 L 

with Type I Water 

'The absolute volumes of the reagents may be varied by the analyst provided the correct 
proportions are maintained. 

6.0 SAMPLE PREPARATION 

One analytical sample consists of one pack of two facial/neck wipes (cotton gauze 
sponges, 4" x 4" - 8-ply). Wet each sample with 8 mL of 0.01% Aerosol OT® 
solution. 

7.0 STANDARD PREPARATION 

7.1 Stock Solution: 

Correcting for purity, prepare a stock standard solution of chlorothalonil by 
weighing an appropriate amount intc a volumetric flask, dissolving with ethyl 

Method ARTF-004 Page 2 of 27 



ARTF Study #ARF004 

acetate, and diluting to the mark. For example, weigh 0.1 g of chlorothalonil into 
a 100-mL volumetric flask, dissolve in ethyl acetate, and dilute to the mark with 
ethyl acetate. The concentration of the stock solution is approximately 
1000 ug/mL. The stock solution is stored frozen (< -10°C) and remade at one 
year intervals. 

If necessary, prepare serial dilutions from the stock solution of chlorothalonil in 
other solvents (such as toluene) for GC analysis. 

7.2 Fortification Solutions: 

Dilute the stock solution and/or the appropriate fortification solution(s) with ethyl 
acetate to generate 500-fag/mL, 50-ug/mL, and 10-ug/mL fortification solutions. 
Other concentrations may be prepared as needed. Suggested preparation is as 
follows: 

Standard Solution Final 
Concentration Aliquot Final Volume Concentration 

(ug/mL) (mL) (mL) (ug/mL) 

5000 25 250 500 

5000 1 - 1QO ' 50 

50 20 100 10 

7.3 Instrument Calibration Solutions: 

Dilute the appropriate fortification/calibration solution(s) with ethyl acetate to 
generate instrumentation (calibration) solutions in a range appropriate for the 
expected residue levels. Suggested preparation is as follows: 

Standard Solution Final 
Concentration Aliquot Final Volume Concentration 

(ug/mL) (mL) (mL) (ug/mL) 

10 10 100 1 

1 10 100 0.1 

0.1 50 100 0.05 

0.1 20 100 0.02 

0.1 10 100 0.01 

0.01 50 100 0.00: 

Method ARTF-004 Page 3 of 27 
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ARTF Study # ARF004 

All fortification and calibration standards are stored frozen (< -10°C) and should 
be remade at one year intervals. 

8.0 FORTIFICATION 

8.1 Laboratory Fortifications: 

Prepare laboratory fortifications by applying the appropriate amount of 
fortification solution to the wetted facial swab sample via Hamilton syrinse or 
equivalent. Distribute the solution evenly over the facial swab. 

9.0 SAMPLE EXTRACTION AND CLEANUP PROCEDURES 

9.1 Extraction: 

Transfer the wetted facial swab sample into a 250-mL jar. Fortify the appropriate 
samples before placing into the jar. Add a total extraction volume of 100 mL of 
ethyl acetate to the jar and place on a shaker for -30 minutes. 

NOTE: Add the foil containing the field samples to the jar. 

9.2 Final Volume: 

Collect an aliquot of the ethyl acetate extract for GC analysis. Dilute samples 
with ethvl acetate, if necessarv. 

10.0 QUANTITATION BY ELECTRON CAPTURE GAS 
CHROMATOGRAPHY 

The following columns and conditions are suggested and may be modified, within 
reason, to attain optimum chromatography. 

Analytical conditions: 

Instrument: Hewlett Packard Gas Chromatograph, 
model 5890 Series II 

Column: RTX-5, fused silica capillary. 30 m x 
0.53-mm i.d., 0.5-um film thickness 
(available from Restek. Bellefonte. PA 
16823) 

Detector: 6jNi Electron Capture Detector 

Method ARTF-004 Page 4 of 27 
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Temperature: 160 °C for 1 min then 20 °C/min to 
240 °C. Hold at 240 °C for 2 min, then 
25 °C/min to 270 °C, hold for 6 min 

Injection Port Temperature: 270 °C 

Detector Temperature: 300 °C 

Carrier Gas: High purity helium, 8 mL/min 

Make-up Gas: High purity nitrogen, 30 mL/min 

Injection Volume: 1 uL 

Approximate Retention Time: 4.5 minutes 

Total Run Time: ~ 15 minutes 

11.0 CALIBRATION 

Calibrate the gas chromatograph by injecting a minimum of four standard 
solutions in the concentration range of 0.005 ug/mL to 0.1 ng/mL. Prepare a 
calibration curve by plotting standard concentration versus response. This 
calibration curve also serves as the standard curve used for calculation purposes. 

12.0 CALCULATIONS 

12.1 Calculations for instrumental analysis are conducted using Microsoft Excel® 
software to create a standard curve based on linear regression. These regression 
functions are used to calculate a best fit line (from a set of standard concentrations 
in ng/mL versus peak response) and to determine concentration of the analyte 
found during sample analysis from the calculated best fit line. 

The equation used for the least squares fit is: 

y = mx + b 

Where, 

y = peak response (height or area) 

x = ng/mL found 

m = slope 

b - y-intercept 

12.2 The amount of chlorothalonil measured in each sample is calculated according to 
the following equation: 

"'INI*/ 
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21  0 



ARTF Study #ARF004 

jag/sample = fug/mLI x fmL final volume') x (dilution factor) 
(sample) 

Where, 

tag/sample total ug of analyte present per sample 
analyzed 

ug/mL concentration of analyte derived from the 
standard curve based on peak response from 
the sample injected utilizing the linear 
regression equation of y = mx + b 

sample One sample consists of one pack of two 
facial/neck wipes (cotton gauze sponges, 4" 
x 4" - 8-ply) 

mL final volume volume of final extract submitted to 
instrumentation (100 mL) 

dilution factor dilution of sample extract required to 
produce an analyte response bracketed by 
standards 

12.3 The percent recovery for fortified control samples is calculated as follows: 

% Recovery = ug/sample found in fortified control x 100 
ug/sample added to fortified control 

13.0 REFERENCES 

Ricerca, Inc. Report / SDS-2787, 6445-95-0086-CR-001 
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' APPENDIX I


Recoveries for Chlorothalonil in Facial/Neck Wipes 
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APPENDIX II


Calibration Curve and Example Chromatdgrams 
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Analysis of Chlorothalonil


Run No.: 1


Sample No: NA

Sanrole Info: Solvent; Blank


Injected on: 2/26/97 6:05:38 PM


Is chromatogram used? Yes/No: ( VA ) , if no, whv?


AUC1 8, AUC1 (h25JA\UU1i-01U1.U) 

uV ; 

50CCOO -

400000 -

J
[ 300000 -

J 

• 200COO -

.2 o 
I 

i 

;! 
|

I 

! 

 100000 - L__L 
3 2'5 5 7'5 10 125 min 

Meas. Ret . Compound Name Peak Height Peak Area 
(Min) (p tV ) (^tV*s) 

0 .00 0 Chlorothalcnil 0 .  0 0 .00  0 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Studv Number: ARF004 
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Analysis of Chlorothalonil 

Run No.: 2


Sample No: NA

Sample Info: 0.1 /zg/mL Standard, C021097-1


Injected on: 2/26/97 6:17:53 PM


Is chromatogram used? Yes/No: C M )  / if no, why?


~AUC1 H.AUCI (K:\/ 

uV i 

EOOOOO - Cl 

400000 -

300000 -

200000 -

2.5 7.5 10 12.5 

Meas. Ret. Compound Name Peak Height Peak Area

(Kin) " (/iV) (X\7*s)


4.759 Chlorothalonil 468036.5 1.5546+006 

CAL Study Number: 017-01 Operator: Julie B. Fecit 
ARTF Study Number: ARF004 
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*,„„•> 

Analysis of Chlorothalonil 

Sample No: NA

Sample Info: 0.05 jig/mL Standard, C021097-2


Injected on: 2/26/97 6:30:05 FM


Is chromatogram used? Yes/No: ( u ), if no, why?

6 

'ADC1 B, ADC1 (K:\/U\L)A-A\F25JA'DU3l-UjU1.U) 

uV I 

500000 -

400000 -! 

300000 -

2000CO -

100000 -

___ \V 
| 

} 2.5 5 7.5 10 12.5 nr, 

Meas. Ret. Compound Name Peak Height Peak Area 
(Min) (/iV) (f tV*s) 

4 .738 Chlcrcthalonil 240120 .9 788084 .250 

CAL Study Number: 017-01 Operator: Julie B. Pet ' t 
ARTF Studv Number: ARF004 
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Analysis of Chlorcthalonil


Run No. : 4


Sample No: NA

Sample Info: 0.01 /zg/mL Standard, C021097-3


Injected on: 2/26/97 6:42:20 PM


Is chromatogram used? Yes/No: ( i^ ), if no, why?


ALJU1 B, AUC1 (K:\/L)\UAIAU-2bJA\OU4HJ4U1.U) 

uV 

500000 -

400000 -

300000 -

200000 -

100000 -I 

I : 
V 

0 2.5 5 7.5 10 12 5 . '• 

Meas. Ret. Compound Name Peak Heiaht Peak Are=>

(Min) ' "  ~ "


4.712 Chlorothalonil 147453.719 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004 
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Analysis of Chlorothalonil 

Run N o . : 5 

Sample No: NA 
Sample Info: 0 . 0 0 5 Standard, C021097-4 

Injected on: 2 /26 /97 6:54:32 FM 

Is chromatogram used? Yes/No: ( (j }, :f no, why?

0


AUC1 B, AOC1 (K:\7U\UAIA\l-iiJATOfcr0501.U) 

uV 

4COCOO J 

300000 J 

200000 -

100000 -! 

2.5 7.5 10 12.: min 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) ~ "


4 . 6 8 4 Chlorothalonil 27899.1 77537.523 

CAL Study Number: 017-01 Operator: Julie E. Petit 
ARTF Study Number: ARF004 
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Analysis of Chlorothalonil


Run No . : 6 

Sample No: CAL 970177 Blk

Samole Info: Control, Final Volume = 100 mL


Injected on: 2/26/97 7:06:47 P.M


Is chrcmatogram used? Yes/No: ( \j ), if no, why?


ACC1 U. ADU1 (KiW 

uV 

500000 -

400000 -

300000 J 

200000 -J 

100000 -

2.5 7.5 10 12.5 

Meas. Ret. Cotrroound Name Peak Height Peak Are= 
(Min) " (/iV) (/ iV*s)" 

0.00 0 Chlorothalonil 0 .  0 0 .000 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004 
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Analysis of Chlorothalonil 

Run No . : 7 

Sample No: CAL 970178 Spk A

Sample Info: Control Fortified at 5 p.g, Final Volume = 100 mL


Injected on: 2/26/97 7:19:00 PM


Is chromatcgram used? Yes/No: ( ̂  ) , if no, why?


ADC1 B.AUa (K:VUUJATAU-2bJAUJU/l-U/01.D) 
uV 

£00000 -

400000 -

3COOOO -

200000 -

100000-

!] ' 
0 2.5 5 7.5 10 12 5 min 

Meas. Ret. Comnound Name Peak Heiaht Peak Area 
(Min) " 

4 .643 Chlorothalonil 222495 .5 752778.933 

Study Number: 017-01 Operator: Julie B. Petit 
ARTF Studv Number: ARF004 
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Analysis of Chlorothalonil 

Run No. : 8 

Sample No: CAL 970179 Spk B

Sample Info: Control Fortified at 5 fig,Final Volume = 100 mL


Injected on: 2/26/97 7:31:13 PM


Is chromatogram used? Yes/No:: ( M(M ), if no, why?


AL)C1 B.AUC1 (K:

uv ,


500000-


400000-


3000CO -


200000-


100000 -I -


2.5 7.5 10 12.5


Meas. Ret. Compound Name Peak Height Peak Area

(Min) " ~


4 . 6 2  7 Chlorothalonil 2 3 2 2 5 4 . 8 771053.553 

CAL Study Number: 017-01 Operator: Julie B. Pecit

ARTF Study Number: ARF004
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Analysis of Chlorothalonil


Run No. : 9


Sample No: CAL 970180 Spk C

Sample Info: Control Fortified at 25 /zg, Final Volume
 100 mL


Dilution Factor = 10


Injected on: 2/26/97 7 : 4 3 : 2 5 PM 

Is chromatogram used? Yes/No: ( u ), if no, why? 

uv


500000-


400000-


300000-


200000-


I 1

S 100000 -i


2.5 7.5 10 125


Meas. Ret. Compound Name Peak Height Peak Area 
(Min) (/iV) (/iV*s) 

— — —- — — — — — — — -. — — -._ — -. — — — ___ — — _ . . _ _ _ _ _ _ _ — — — — — — — — — — __ — _ _ _ _ 

4 . 6 0  9 Chlorothalonil 126257.9 404558.719 

CAL Study Number: 017-01 Operator: Julie E. Petit

ARTF Study Number: ARF004
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Analysis of Chlorothalonil 

Run No. : 10 

Sample No: CAL 970181 5=pk D 
Sample Info: Control Fortified at 25 fig, Final Volume = 100 mL 

Dilution Factor = 10 

Injected on: 2 /26/97 7 :55 :39 PM 

Is chromatogram used? Yesj/No: ( u ), if no, why? 

AUCI B, AIX:I (K:\ 
uV 

500000 -

400000 -

300000 -

200000 -

! 100000 J 

2.5 10 12.5 

Meas. Ret. Compound Nair.e Peak Height Peak Area

(Min) (/iV) (/iV*s)


4.595 Chlorothalonil 129942.0 414797.65: 

CAL Studv Number: 017-01 Operator: Julie H. Petit 
ARTF Studv Number: ARF004 
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Analysis of Chlorothalonil


Run No.: 11


Sample No: CAL S70182 Spk E

Sample Info: Control Fortified at 125 /:g, Final Volume = 100 mL


Dilution Factor = 50


Injected on: 2/26/97 8:07:53 PM


Is chromatcgram used? Yes/No: ( U ), if no, why?


' AL!C1 b, AUCJ1 (K:\7U\DArA\l-:-bJA«J11l-11U1.L))


500000-


400000-


300000-


200000-


100000 -J


2.5 7.5 10 12.5 mm


Meas. Ret. Compound Name Peak Height Peak Area 
(Min) " ( j iV)" ( M V * S )  ~ 

4 . 5 8  9 Chlorothalonil 127640-.8 4 0 4 5 3 0 . 9 6  9 

CAL Study Number: 017-01 Operator: Julie B. Pet: 
ARTF Study Number: ARF004 
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Analysis of Chlorothalonil 

Run N o .  : 12 

Sample No: CAL 970183 Spk F

Sample Info: Control Fortified at 125 ^g. Final Volume = 100 mL


Dilution Factor = 50


Injected on: 2/26/97 8:20:08 PM


Is chromatogram used? Yes/No: ( u ), if no, why?


ALKJ1 H.ALJC1 (K:WUUJAlAU-;ibJA\UT2H2U1.U) 

uV i 

500000 -

4COOOO -

300000 -

200000 -

100000 -

iv [.. 

D 2.5 5 7.5 10 12.5 ^ 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) (;jV) (/iV*s)


4.583 Chlorothalonil 130990.8 413400.655 

CAL Study Number: 017-01 Operator: Julie B. Peti' 
ARTF Study Number: ARF004 
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Analysis of Chlorothalonil


Run No.: 13


Sample No: NA

Samole Info: Solvent Blank


Injected on: 2/26/97 8:32:19 FM


Is chromatogram used? Yes/No: ( u }, if no, why?


ADC1 H, AUC1 lK:WU\UAIAU-2bJAUJ13F1301.L>) 

uV i 

500000 -

400000 -

300000 -

200000 -

100000J 

2.5 7.5 10 12.5 

Meas. Ret. Compound Name Peak Heicrht Peak Area

(Min) ~


0 .00  0 Chlorcthalonil 0.  0 0 . 0 0  0 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004 
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Method ARTF-004 

Analysis of Chlorothalonil 

Run N o .  : 14 

Sample No: NA

Sample Info: 0.1 /ig/mL Standard, C021097-1


Injected on: 2/26/97 8:44:32 PM


Is chromatogram used? Yes/No: ( V, ) , if no, why?


ADC1 H, AL'CI (K:WL)\L)AIAU-2bJA\J141-14U1.U) 

uV 

500000 -

4CCOOO -

300000 -

200000 -

100000-1 

2.5 7.5 10 12.5 

Meas. Ret. Compound Name Peak Height Peak Area

(Min) " (/iV) (/iV*s)


4 .565 Chlorothalonil 479833 .9 1.588e+006 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Studv Number: ARF004 
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Analysis of Chlorothalonil


Run No.: 15


Sample No: NA

Sample Info: 0.05 ̂ g/tnL Standard, C021097-2


Injected on: 2/26/97 8:56:45 PM


Is chromatogram used? Yes/No: ( u) , if no, why?


AUC1 B.AUCI (K:\7P\DAI 
uV 

500000 -

400000 -

300000 -

200000 -

100000J 
i 

2.5 7.5 12.5 min 

Meas. Ret. Comcound Name Peak Height Peak Area 
(Mini " (/iV) (/iV*s)" 

4 .563 ChlororVl;:v.loni] 252906 .0 856545.938 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004 

Method ARTF-004 Page 25 of 27 
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Analysis of Chlorothalonil


Run No.: 16


Sample No: NA

Sample Info: 0.01 /zg/mL Standard, C021097-3


Injected on: 2/26/97 9:08:59 FM


Is chromatogram used? Yes/No: ( u ), if no, why?


AUU1 H. ALJC1 (K:WU\UAIAU-;ttJAW1bHb01.U)

uV [


£00000-


400000-


300000-


200000- |


100000 J " jl


2.5 7.5 10 12.5


Meas. Ret. Compound Name Peak Height Peak Area 
(Min) " (^V) (/iV*s) 

4 .565 Chlorothalonil 54475.2 151517.063 

CAL Study Number: 017-01 Operator: Julie B. Petit 
ARTF Study Number: ARF004 
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Analysis of Chlorothalonil


Run N o .  : 17 

Sample No: NA

Sample Info: 0.005 ^g/mL Standard, C021097-4


Injected on: 2/26/97 9:21:10 PM


Is chromatcgram used? Yes/No: ( U ), if no, why?


ADC1 3. Ai-lCI tK:\7U\UA'IA'ih2faJA\U17F1/U1.U) 

uV : 

500000 -

400000 -

300000 -

200000 -

100000-

2.5 7.5 10 12.5 

Meas. Ret. Comcound Name Peak Height Peak Are=>

(Min) '


4.570 Chlorothalonil 27993.8
 80244 .539


CAL Study Number: 017-01 Operator: Julie B. Petit 
ART? Stuciv Number: ARF004 

Method ARTF-004 Page 27 of 27 
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Report/SDS-2787 
n,»r i  , n C  . 6445-95-0086-CR-OQ1 

Ricerca, Inc. lt-2 
6445-95-0036-CR-OOO 
Report/SDS-2787 

APPENDIX 0 

ANALYSIS PROCEDURE FOR DETERMINATION OF 

CHLOROTHALONIL LV RESPIRATORY AND DERMAL DOSLMETERS 

INTRODUCTION 

Residues of chlorothalonil will be extracted from samples of respiratory filters, sorber.t 

tubes, hand wash, facial swabs, socks and whol:-body dosimeter into an organic solvent. 

Samples of field spiking solution will be extracted with petroleum ether. Residues of 

chiorothaionil will be quantitated by electron-capture gas chromatography. . 

•MATERIALS 

Chemicals 

Acetone, pesticide grade, or equivalent 

Aerosol OT-75 (w/w) solution. Fisher Scientific Company, Cat. No. A3-45-500 

Alumina (aluminum oxide. Alumina A-Super I), atsivated at 115 ± 5 *C at least 24 hours 

before use. Fisher Scientific Company, Cat. No. 05-719-S32 

CWorothaJonil (tetrachioroisophtnaJonitrile, SDS-27S7-I50I), 99.6% 

Dcicr.ized water 

Diethyl edier, anhydrous, A.C.S. reagent grade or esuivaier.t 
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Report/SOS-2787 
, IRC 

Ricerci, Inc. U-3 

Rcpon/SDS-27S7 

Ethyl acetate, pesticide srade or equivalent 

"Keeper" solution, consisting of2 mL light mineral oil in 100 mL petroleum ether 

Methylene chloride, pesticide jnde or equivalent 

MineraJ oil, light, technical grade 

N;, high purity 

Pctrolsum ether, pesticide grade, or equivalent 

Sodium chloride (NiCl), A.C.S. certified, or equivalent 

Sodium julfaie (Na2SO-»), anhydrous 

Sulfuric scid (H2SCM). 10 N, A.C.S. reagent trade or equivaie« 

Toluene, pesticide grade, or equivalent 

^. Equ ipmcn  l 

/Bottles, 2 oi_ and 4 oi with polyseal lined ups. Fisher Scientific Company, CM. Nos. 03-

326-58 and-5C 

</ Chromatosnphic glass columns, 200 mm x 9 mm, Konfes Co., Cat. No. K420IOO-23 

r- Filters, glass fiber, 1 (im pare size, 37 mm diimeter, type A£, ivajlable from SKC, Inc., 

Cit. No. 225-7 
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Report/SDS-2787 
IRC. 6445-9 5-0086-CR-001 

Ricerca, Inc. II-4 
6445-95-OOS6-CR-000 
Report/SDS-2737 

Foil, aluminum 

Gas chromatograph equipped with a "Ni electron capture detector, autosampier and data 

system. Analytical conditions: 

. Column I: 30 m DB-5 (or SE-54) capillary column, 0.25 mm i.d., 0.25 pm film 

thickness (available from ! & W Scientific, Folsom, CA 95630) 

f • Column 2: 30 m x 0.32 mm i.d. DB-608 capillary column, 0.50 u.m film thickness 

(available from 1 &. W Scientific, Folsom, CA 95630) 

• Column 3: 6' x IAS" o.d. x 2 mm i.d. glass column filled with 3% Dexsil 300 on 

100/120 mesh Supelcoport, available from Supelco. Inc., Bellefonte, 

PA 16S23 

/ Column 4: 6' x 1/4" o.d. x 2 mm i.d. glass column filled with 3% OV-210 on 

SO/100 Supeicoport, available from Supeico, Inc., Beliefome, PA 

16323 

/ Column 5: 6' x 1/4" o.d. x 2 mm i.d. glass column filled with 3% OV-7 on 100/120 

mesh Supeicoport, available from Supeico, Inc., Bellefonte, PA 16323 

/ Temperature: Column I and 2: 220-240 *C 

Column 3 and 4: 180-200 *C 

Injection Port Temperature: 270-320 °C 

/ 
e: 300-350 °C 
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Report/SDS-2787 
IRC 644S-95-fl086-CR-001 

Rjcerca, Int. 1I-J 
6445-95-OOS6-CR-000 
Report/SDS-27S7 

"'' Carrier Gas: Column I and 2: High purity helium 

Column 3 and A: High purity nitrogen 

X Make-Up Gas: High purity nitrogen or ultra high purity 5-10% methane in argon. 

"" Injection Volume: 1-) nL 

padi, Johnson ind Johnson 

jirs, 6 oz. S 01 »nd 2 liter with Teflon lined eaps, Fuher Scientific Company, Cat. 

Nos. 03020-1 1C and 03-j2l-IE, or equivalent 

/Reciprocating shaker 

"''Socles, S0% coilon, 15% polyester. 5% elistic from K-Mart Corpontion 

-' Sorbcnc njbe, Chromosorb-102, JO/ 1 00 mg 2-seetiort. I x l  Q mm, SKC, Inc., Cat. No. 

226-104 

t tube. Qiromosorb-102, 50/100 mg 2-section, 8 x 1 1  0 mm, SKC, Ine. Cit. No. 

226-107 

^Standard laboratory glassware: beakers, flasks, swaraiory funnels, etc. 

v/ Support pads, Millipare, Cat. No. A? 10 03700 

/ 

' Water bath, maimiined 11 > maximum icmperature of 37 *C 

Page C-37 

•Hi**' 

236 



,( ^

. ARTF Study # ARF004 . 

D. Report/SDS-2787 
KlCCFCcl, InC. 6445-95-0086-CR-001 

Rjcerca, Inc. 
6-W5-95-OOS6-CR-000 
Re?ort/SDS-27S7 

^ Whole-body dosimeter, 100% cotton underwear, (J. C. Penny. Sears or equivalent) 

Vials, 20 mi. scintillation 

PREPARATION OF STANDARD SOLUTIONS 

Prepare a standard solution of chlorothalonil by weighing 0.1 g chlorothaionil to the 

nearest 0.1 mg into a tared weighing pan. Transfer the chiorothalonil quantitatively to a 

100-mJL volumetric flask using ethyl acetate. Dilute to volume with ethyl acetate to 

produce a stock solution of 1000 ug/mL. Dilute this stock solution serially with ethvl 

 acetate to result in calibration standards in the range of 0.001 to 0.10 ug/mi. for the 

quantitation of chlorothalonil. Use serial dilutions in ethyl acetate to amend control 

samples for recoveries in the operating range of interest. 

If necessary, prepare serial dilutions in other solvents such as acetone from the 1000-

ug/mL stock solution of chlorothaJoru'l for the GC analysis of some of the matrices. 

PREPARATION AND EXTRACTION OF SAMPLES 

Handwash 

The field fortifications will consist of 250 mL of handwash solution in a glass jar or bottle. 

Thaw the frozen samples by having them set out at room temperature or by immersins 

them in warm water. 
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Recovery ttatflM wHI fa Jencratcd by amending lab controls consisting of 250 mL or 

0.0 IV. Aerosol OT-75 (v/v) in a Separator^ funnel. 

Transfer the solution quantitatively to a SOO-rd, separator/ tunnel with 50 mL of 1:1 

petroleum ether/diethyl ether (Wv). Add 10 mL sf 20% NiCI (w/w) solution and 2 mL of 

10 N H;SO«. Vent and shifce the funnel for two minutes. Allow phase separation and 

drain the lower aqueous phase back into the beiker. Pour the ether phase through the top 

of the sepiritory funnel into in approprut:Iy sized bottle. Care must be taken SO that no 

water is transferred with the ether. 

Repeit the extraction with another 50-mL ponion of the ether mix. Combine the ether 

extracts and add 0.4 mL of keeper. Concentrate the ether to approximately 2 mL in the 

water bath. Evaporate the remaining solvent just 10 dryness with nitrogen only. 

CAUTION: The use of the nitrogen stream after the solvent has evaporated can result in 

low recovery of chJorothalonil. Dissolve the residue in 10 ni ethyl acetite. Transfer a 2-

rrJ. ajiquol lo a, GC vial for analysis or dilute apprcpniely. If chromaiographic peak 

interferences prevent accurate quantitation, procerd to COLUMN CLEANUP 

(OPTIONAL). 

Facial Swabl 

The field fortifications will consist of two giuze pads (7,5 on x 7.5 cm) wrapped in foil 

lid sealed in a 6 oz glass jar. The samples will be removed from the frettcr. The foil will 

be cjt into strips and returned to the jar. 

Recovery samples will be generated by amending two gauze pads in an S-oz. jaj". A piece 

of foil, similar to the size used for the field fortifications, will be cut into strips and placid 

in thejir. 
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An aliquot of 100 mL of ethyl acetate will be added to the sample jar. The jar will be 

scaled with a Teflon lined «p and put on a shaker for 30 minutes. The ethyl acetate 

extract will be quantitated for chlorothaJonil. 

Whole-Bodv Dosimettr/Socks 

The field spike samples will consist of a sock or a 20 cm x 20 cm piece of underwear 

wrapped in foil and heat sealed in a Kapak bag. The sample bags will be removed from the 

freezer. The field spike sample will be placed in an S-oz. jar. The foil wrapped around the 

underwear will be cut into pieces and put in the jar. 

Recovery samples will be generated by amending an underwear sample or sock in the jar. 

Underwear and sock samples used for recoveries will be si-ilar in size to the field spikes. 

A 100 mL aliquot for underwear and 500 mL aiiquot for socks of ethyi acetate will be 

added to the sample jar. Tne jar will be sealec with a Teflon lined cap and placed on a 

shaker for 30 minutes. The ethyl acetate extract will be quantitated for chlorothaJonil. 

Respiratory Filters and Sorfatrn Tubes 

The field fortification samples will consist of the glass fiber filters with support pads in 

cassettes and sealed sorbent tubes. The cassette will be removed from the freezer, and the 

filter and support pad will be transferred to a 20-mL scintillation vial. The sorbent tube 

will be removed from the frener and divided into two samples. The "front tube' sample 

will consists of the front packing along with the front and middle pieces of glass wool. 

Tne "rear tube" sample will consist of the rear packing and rear piece of class wool. The 

two samples from the sorbent rube will be placed in separate 20-mL scintillation vials. 
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Filler recovery samples will be generated by unending a control s\*ss fact filler with 

juppon pad in l idmillation vial. Sorbcnt tube recovery simples will be generated by 

unending control "from of tubs" and "back of tubs" sections, is described ibave, in 20-

mL scintillation vials. 

An aliquot of 10 mL of toluene will be added to each filter with support pad and 3.5 mi. 

to each sorbent lube sample. The vials will be sealed and shaken by hand for 

approximately 1 minutes. The toluene extract '"ill be quintiuted for chlorothalonil. 

Field Fanificntion Solutions 

Sunples of aqueous chlorothalonil field spiking solutions will be received either as a 

measured aliquot in a vial, or u the left over spiking soFation in- a bottle. The solutions 

will be removed from the fretier and allowed to thaw. 

The entire comenu of ihe via] or subumple of the shaken bottle of solution will be 

quantitatively transferred to a 2iO-mL separstory fanne! using icetone. Add 20 mL of 

deionized waier and 50 mL of petroleum ether. Venl and shake the funnel for two 

minutes. Allow phase separation and drain the lower aqueous phut into a beaker. Pour 

the ether phase thraujh the top of the sepantory funnel into an appropriately sized bottle. 

Care must be taken so that no water is transferred with the ether. 

Repeat the extraction with another 50 rnL portion of petroleum ether. Combine the 

extracts and add 0.4 mL of keeper. Concentrate the ether extract to approximately I mL 

in the water bath. Evaporate the remaining solvent to dryness with i dry air stream. 

CAUTION: The use of the air stream after the solvent has evaporated can result in low 

recovery of ehlorothalonil. Dilute the Sample eonct in an appropriate volume of ethyl 

acetate for quzntitation of ehlorothalonil by ;as chronutography. 
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COLUMN CLEANUP (OPTIONAL! 

A glass chromatogaphic column, 200 mm x 9 mm, will be packed boctom to top with a 

0.5-cm bed of glass wool, 3 g of the activated alumina and I cm anhydrous sodium 

sulfate. The column will be washed with approximately 10 mL of methylene chloride. 

After the methylene chloride has entered the column, a 2-oz glass bottle will be placed 

under the column. Two mL of the sample in methylene chloride will be quantitatively 

transferred to the column. After the sample has moved into the column bed, 

chlorothalonil will be eluted from the column with 40 mL methylene chloride. 

Add a 0.4-mL portion of Keeper solution to each bottle. Pface the bottle in the water bath 

'*••* and concentrate the solvent to approximately 0.5 mL using a gentle stream of dry nitrogen 

directed on the surface of the solvent to aid evaporation. Remove the bottle from the 

water bath and evaporate the contents to dryness using a stream of dry air. Dilute the 

samples in ethyl acetate for quamitation of chlorothalonil. 

QUANTTTATION BY ELECTRON CAPTUR£ GAS CHROMATOCRAPFTY 

GC conditions areTisied in the Equipment section of this protocol. Approximate 1.0-mL 

portions of sample extracts and calibration standard are sealed in vials for use with the gas 

chroraatograph. Sample volume, peak retention time, calibration standard concentration 

and other data are typed into the microprocessor. 
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Sample! are analyzed based on external standard calibration using the following 

calculations: 

Sid. Concentration (mg/mL) x 10,000' 
Calibration Factor • 

Siuithrd Area or Peak Height 

Cilibmion Fa«or X Vol. for GC X Simple Arei or Peak Height 
I •• . • "-- ' • —' . ..- 1.1- ..•— • _ _ m ^_^_» lig chJorolhalonil 

10.000' 

A jeries of varying conccniwiicn sundirdj ij prepared 10 establish i linear 

range. The non-deiect level is esublijhed by the concentraiion of (he calibration 

or one of the other standards in the linear operating range. 

If necesia/y, quinu'iition will be done mar.uajly using standard area or peak height. 

'The faaor of 10,000 is used by i Variin data system. 
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