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1.0 SUMMARY 

This study was conducted to validate the analytical methodology for the 
determination of a pesticide, acephate, on inner dosimeter cloth matrix, face/neck 
wipe gauze matrix, hand wash matrix and OVS tubes.  These are matrices that may be 
used in a study to be conducted to assess mixer, loader and applicator exposure to 
workers mixing, loading and applying pesticides.   The four methods, AHETF-AM-
001, “Determination of Acephate on Cotton Inner Dosimeters,” dated February 13, 
2003; AHETF-AM-002, “Determination of Acephate in Face/Neck Wipe Samples,” 
dated February 18, 2003; AHETF-AM-003, “Determination of Acephate in 
Handwash Exposure Samples,” dated February 19, 2003 and AHETF-AM-004, 
“Determination of Acephate in OVS Air Sampling Tubes,” dated February 26, 2003, 
were all validated at Morse Laboratories, Inc., 1525 Fulton Ave., Sacramento, CA  
95825.  This report contains information on the experimental details, a summary of 
the analytical methods, calculations and a discussion of the results. 
 
The following is a table of the matrices validated in this study and the results of the 
validations.  All results were acceptable, meeting both EPA's guidelines with 
recoveries between 70 and 120% and standard deviations (SDs) of <20% and the 
AHETF's requirements with the mean recovery minus one standard deviation being 
≥70% and the mean plus one standard deviation being ≤120% for each spike level for 
each matrix. 
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Validated Matrix/Spike Level Mean Recovery ±SD 
Cotton Inner Dosimeters  
 Low Level (0.5 µg/section) 78.5% ± 3.4% 
 2 x Low Level (1.0 µg/section) 104% ± 14% 
 High Level (10,000 µg/section) 97.3% ± 2.6% 
 Overall ( All Fortification Levels) 93.2% ± 14% 
Face/Neck Wipe Samples  
 Low Level (0.5 µg/sample) 93.5% ± 15% 
 2 x Low Level (1.0 µg/sample) 85.8% ± 4.1% 
 High Level (100 µg/sample) 85.3% ± 5.6% 
 Overall ( All Fortification Levels) 88.2% ± 9.5 
Hand Wash Samples  
 Low Level (0.2 µg/sample) 82.0% ± 5.5% 
 2 x Low Level (1.0 µg/sample) 93.5% ± 6.7% 
 High Level (1000 µg/sample) 97.7% ± 7.3% 
 Overall ( All Fortification Levels) 91.1% ± 9.2% 
OVS Air Sampling Tubes  
 Low Level (0.01 µg/tube) 82.1% ± 7.7% 
 High Level (50 µg/tube) 84.8% ± 6.4% 
 Overall ( All Fortification Levels) 83.5% ± 6.9% 

2.0 INTRODUCTION AND BACKGROUND 

This study is part of a series of studies being conducted by the Agricultural Handlers 
Exposure Task Force (AHETF).  The AHETF was formed to develop a generic 
database for use by its member companies in assessing exposure to workers while 
mixing/loading and applying pesticide products.  This study was designed to fulfill 
the requirements of Series 875:  Occupational and Residential Exposure Test 
Guidelines and was conducted in accordance with EPA, FIFRA, Good Laboratory 
Practice Standards (GLP); 40 CFR, Part 160 (October, 1989). 
 
Four methods were validated in this study: 
 
AHETF-AM-001, "Determination of Acephate on Cotton Inner Dosimeters," dated 
February 13, 2003.  
 
AHETF-AM-002, "Determination of Acephate in Face/Neck Wipe Samples," dated 
February 18, 2003.  
 
AHETF-AM-003, "Determination of Acephate in Handwash Exposure Samples," 
dated February 19, 2003.  
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AHETF-AM-004, "Determination of Acephate in OVS Air Sampling Tubes," dated 
February 26, 2003.  
 
This study was conducted by Morse Laboratories, Inc. according to AHETF Study 
Protocol No. AHE06, entitled "Validation of Methods for the Analysis of Exposure 
Matrices for Acephate" (Appendix A). 

3.0 MATERIALS 

3.1 Reference Substance 
Common name:  acephate 
Chemical formula:  C4H10NO3PS 
Lot number:   AS 40r 
CAS number:   30560-19-1 
Purity:    100% 
Source:   Valent 
Storage conditions:  Freezer, approximately -8 to -22°C 
Structure: 

  Acephate 

he AHETF has retained a reserve sample of this chemical, and has 

3.2 
s used in this study were cotton inner dosimeter material, 

3.3 

sed in these validations are all listed in the applicable methods 

P

O

NH

OCH3

C

O

CH3CH3S

 
 
 
T
documentation specifying the location of the synthesis and characterization 
information.  The physical characteristics of the reference substance is the 
responsibility of the sponsor. 

Test Matrices  
The test matrice
face/neck wipe gauze, hand wash matrix and OVS air sampling tube matrix. 

Reagents 

The reagents u
noted in Section 1.0 of this report.  The actual methods can be found in 
Appendix B. 
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4.0 METHODS 

The methods described in the section can be found in Appendix B. 

4.1 Description of AHETF-AM-001 “Determination of Acephate on Cotton 
Inner Dosimeters,” dated February 13, 2003 by Gary Westberg, Morse 
Laboratories, Inc. 
Acephate was extracted from cotton inner dosimeter sections with acetone.  A 
combination of platform shaking and overnight soaking was employed to 
insure the efficient extraction of weathered (aged) residues.  An aliquot of the 
extract was filtered and a measured volume of the filtrate was evaporated to 
dryness, then redissolved in acetone, at a suitable volume for GC analysis.  
Analysis was performed using gas chromatography employing flame 
photometric detection (FPD) in the phosphorous-specific mode.  The method 
provides for a silica SPE cleanup if extract cleanup is deemed necessary (as 
determined by unacceptable chromatography resulting from co-elution of 
interfering compounds).  The Limit of Quantification (LOQ) is 0.5 µg/section. 

4.2 Description of AHETF-AM-002 “Determination of Acephate in 
Face/Neck Wipe Samples,” dated February 18, 2003 by Gary Westberg, 
Morse Laboratories, Inc. 
Acephate was extracted from cotton face/neck wipes with acetone.  An aliquot 
of the extract was filtered and a measured volume of the filtrate was 
concentrated for GC analysis.  Analysis was performed using gas 
chromatography employing flame photometric detection (FPD) in the 
phosphorous-specific mode.  The method provides for a silica SPE cleanup if 
extract cleanup is deemed necessary (as determined by unacceptable 
chromatography resulting from co-elution of interfering compounds).  The 
Limit of Quantification (LOQ) is 0.5 µg/sample. 

4.3 Description of AHETF-AM-003 “Determination of Acephate in 
Handwash Exposure Samples,” dated February 19, 2003 by Gary 
Westberg, Morse Laboratories, Inc. 
Acephate was extracted from hand wash exposure samples using solid phase 
extraction (SPE).  Acephate was retained on an activated charcoal SPE 
cartridge (AC-2 Sep-Pak® Plus) when passed through the cartridge in aqueous 
solution.  It was eluted from the SPE cartridge with acetone.  The acetone 
eluate was evaporated to dryness, then reconstituted in a volume of acetone 
suitable to attain the desired LOQ.  The concentrate was submitted to gas 
chromatographic analysis employing flame photometric detection (FPD) in 
the phosphorous-specific mode. The Limit of Quantification (LOQ) is 0.2 
µg/sample. 
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4.4 Description of AHETF-AM-004 “Determination of Acephate in OVS Air 

Sampling Tubes,” dated February 26, 2003 by Gary Westberg, Morse 
Laboratories, Inc. 

For this study, the entire OVS tube was analyzed as a whole tube.  The 
method also provides for the analysis of a specific section of the tube (front or 
rear).  
 
Acephate was extracted from the OVS air sampling tube with acetone using 
sonication.  An aliquot of the extract was evaporated to dryness, reconstituted 
in acetone, then submitted to gas chromatographic analysis employing flame 
photometric detection (FPD).  The method provides for an optional Silica SPE 
purification step which can be used on samples requiring additional cleanup.  
The limit of quantitation (LOQ), is 0.01 µg/tube. 

4.5 Chromatographic Conditions 

Chromatographic conditions are listed in the methods which can be found in 
Appendix B.   

4.6 Statistic and Quantification 

Calculations for instrumental analysis were conducted using a GLP validated 
software application to create a standard curve based on linear regression.  
The regression functions were used to calculate a best fit line (from a set of 
standard concentrations in µg/mL versus peak response) and to determine 
concentrations of the analyte found during sample analysis from the calculated 
best fit line.  All standards injected were used to construct the standard curve. 
 
The equation used for the least squares fit is: 

 
y = mx + b 

where: 
 
y  =  peak  response 
x  =  µg/mL found for peak of interest 
m = slope 
b = y-intercept 
 
Calculated recovery values from the spreadsheets were entered into a 
SYSTAT version 8.0 software program for calculation of the means, standard 
deviations and ranges. 
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4.7 Example Calculations 
Example calculations are shown in the following sections for the 
determination of the amount of acephate and percent recovery for laboratory-
fortified controls for each matrix. 

4.7.a Calculations for Inner Dosimeter Samples 
• Equations 
 
µg/section = µg/mL found  x  final vol. (mL)  x  mL solv.  x  GC dilution factor 
         one (1) section     mL aliq. 
 
where: 
 
µg/section =  total µg of analyte present per section of sample 

analyzed 
 
µg/mL found = µg/mL of analyte found as determined by the 

analysis 
 
one (1) section = amount of sample taken through the  extraction 

process  
 
mL solv. = extraction solvent volume (2000 mL) 
 
mL aliq. = volume of sample extract taken from initial 

extraction (80 mL) 
 
mL final volume = volume of final extract submitted to 

instrumentation (2.0 mL) 
 
GC dil. factor = dilution of sample extract required to produce 

an analyte response bracketed by standards 
 

100 x 
addedg/section 

controlin  foundg/section  - control fortifiedin  foundg/section  = Recovery  %
µ

µµ

 
• Example Calculations 

 
Lab-fortified Sample (upper legs) 
 
The following example calculation is from inner dosimeter set #3. 
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ML ticket #80987, set #3, acephate, inner dosimeter, 1055G-UL 
fortified control 19 at 0.5 µg/section, 1 mL = 0.02 section: 
 

g/mL 0.0081    response  peak  92.5 µ→  
 

 g/section) 0.4 as (reported g/section  0.405  

1    
mL  80

mL  2000    
section  1

mL  2.0    g/mL 0.0081    g/section

µµ=

×××µ=µ

 

 
 

81.0%  

100    
g/section 0.5 

 g/section 0.000 - g/section  0.405  Recovery    

=

×
µ

µµ
=%

 

 

4.7.b Calculations for Face/Neck Wipes 
• Equations 

 

factor  dilution GC x 
aliq. mL
solv. mL x 

 sample (1) one
(mL) vol. final x found g/mL  =   g/sample µµ  

 
where: 
 
µg/sample = total µg of analyte present per sample (2 wipes) 

analyzed 
 
µg/mL found = µg/mL of analyte found as determined by the 

analysis 
 
one sample = amount of sample taken through the  extraction 

process (equivalent to 2 wipes combined) 
 
mL solv. = extraction solvent volume (100 mL) 
 
mL aliq. = volume of sample extract taken from initial 

extraction (2.0 mL) 
 
mL final volume = volume of final extract submitted to 

instrumentation (1.0 mL) 
 
GC dilution factor = dilution of sample extract required to produce 

an analyte response bracketed by standards 
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100 x 
added  g/sample

controlin  found g/sample - control fortifiedin  found g/sample = Recovery  %
µ

µµ

 
 

• Example Calculations 
 

Lab-fortified Face/Neck Wipe Sample 
 
The following example calculation is from face/neck wipe set #2. 
 
ML ticket #80986, set #2, acephate, face/neck wipe sample, 1055C 
fortified control 12 at 0.5 µg/sample, 1 mL = 0.02 sample: 

 
g/mL 0.0105    response  peak  90.6 µ→  

 

g/sample) 0.5 as (reported g/sample 0.525  

1    
mL 2.0
mL  100    

sample  1.0
mL  1.0    g/mL 0.0105    g/sample

µµ=

×××µ=µ

 

 
 

105%  

100    
g/sample 0.5 

 g/sample 0.000 - g/sample  0.525  Recovery    

=

×
µ

µµ
=%

 

 

4.7.c Calculations for Hand Wash Samples 
• Equations 

 

factor  dilution GC  x 
 sample 0.1

(mL) vol. final x found g/mL  =   g/sample µµ  

 
where: 
 
µg/sample =  total µg of analyte present per hand wash 

sample  
 
µg/mL found = µg/mL of analyte found as determined by the 

analysis 
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0.1 sample = amount of sample taken through the  extraction 

process (equivalent to 50 mL of the 500 total 
mL of wash solution generated) 

 
mL final volume = volume of final extract submitted to 

instrumentation (2.0 mL) 
 
GC dilution factor = dilution of sample extract required to produce 

an analyte response bracketed by standards 
 

100 x 
added  g/sample

controlin  found g/sample - control fortifiedin  found g/sample = Recovery  %
µ

µµ

 
• Example Calculations 

 
Lab-fortified Hand Wash Sample 
 
The following example calculation is from hand wash set #9. 
 
ML ticket #80985, set #9, acephate, hand wash sample, 1058A 
fortified control 67 at 0.2 µg/sample, 1 mL = 0.05 sample: 
 

 
g/mL 0.0089    response  peak  13125 µ→  

 

g/sample) 0.2 as (reported g/sample 0.178  

1     
sample  0.1

mL  2.0    g/mL 0.0089    g/sample

µµ=

××µ=µ

 

 

89.0%  

100    
g/sample 0.2 

 g/sample 0.000 - g/sample  0.178  Recovery    

=

×
µ

µµ
=%

 

4.7.d Calculations for OVS Air Sampling Tubes 
• Equations 

factor  dilution GC x 
aliq. mL
solv. mL x 

 tube sorbent (1) one
(mL) vol. final x found g/mL  =   g/tube µµ  
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where: 
 
µg/tube =  total µg of analyte present in the whole sorbent 

tube 
 
µg/mL found = µg/mL of analyte found as determined by the 

analysis 
 
one (1) sorbent tube = amount of sample taken through the extraction 

process 
 
mL solv. = extraction solvent volume (10.0 mL) 
 
mL aliq. = volume of sample extract taken from initial 

extraction (4.0 mL) 
 
final vol. (mL) = volume of final extract submitted to 

instrumentation (0.50 mL) 
 
GC dil. factor = dilution of sample extract required to produce 

an analyte response bracketed by standard 
 

100 x 
added  g/tube

controlin  found g/tube - control fortifiedin  found g/tube = Recovery  %
µ

µµ  

• Example Calculations 
 
Lab-fortified OVS Air Sampling Tube 
 
The following example calculation is from OVS tubes set #7. 
 
ML ticket #80990, set #7, acephate, OVS tube, 1058B fortified control 
56 at 0.01 µg/tube, 1 mL = 0.8 tube: 

 
g/mL 0.0070    response  peak  72.9 µ→  

 

 g/tube) 0.009 as (reported g/tube  0.00875  

1    
mL  4.0
mL  10.0    

tube  1
mL  0.50    g/mL 0.0070    g/tube

µµ=

×××µ=µ
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87.5%  

100    
g/tube 0.01 

 g/tube0.000 - g/tube  0.00875  Recovery    %

=

×=
µ

µµ

 

5.0 RESULTS AND CONCLUSIONS 

All methods were performed as written.  No modifications were made. 
 
Methods were validated for cotton inner dosimeter, face/neck wipe, hand wash and 
OVS tube matrices.  The LOQs for the methods were: 
 

Matrix LOQ 
Cotton Inner Dosimeters 0.5 µg/section 
Face/Neck Wipe Samples 0.5 µg/sample 
Hand Wash Samples 0.2 µg/sample 
OVS Air Sampling Tubes 0.01 µg/tube 

5.1 Recovery of Acephate from Inner Dosimeters 

The validation of the inner dosimeter method, AHETF-AM-001, 
“Determination of Acephate on Cotton Inner Dosimeters,” dated February 13, 
2003, was performed on two different days in two different analytical sample 
sets by two different analysts.  Each set consisted of running a standard curve 
of five standard concentrations ranging from 0.005 µg/mL to 0.10 µg/mL 
(with all standards injected used to construct the standard curve), a control and 
three fortifications at each of three fortification levels (0.5 µg/section, the 
LOQ, 1.0 µg/section and 10,000 µg/section).  The standard curve R2 values 
were 0.999 and 0.999 for the first and second sample sets, respectively.  
Results from the validation of this method showed the following: 
 

Fortification Identification Mean ± SD 
Low Level (0.5 µg/section) 78.5% ± 3.4% 
2 x Low Level (1.0 µg/section) 104% ± 14% 
High Level (10,000 µg/section) 97.3% ± 2.6% 
Overall (All Fortification Levels) 93.2% ± 14% 

 
As can be seen, the results indicate that at all three fortification levels the 
method performed within the EPA requirements of 70 to 120% with standard 
deviations <20% and the AHETF's requirements with the mean recovery 
minus one standard deviation being ≥70% and the mean plus one standard 
deviation being ≤120% for each spike level.  Individual sample analytical 
results can be found in Table 1 in the Table section of this report.  
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There were no residues (no detectable responses >30% of the LOQ) found in 
the control samples. 
 
Back calculation of the standards against the standard curve showed all values 
to be within the AHETF Guideline requirements of ±15% for all standard 
concentrations except the lowest standard (typically 50% of the LOQ) which 
is ±20%.  Details of these results are provided in Table 5 in the Table section 
of this report. 
 
Details of the extraction of the samples can be found in Appendix C on the 
sample spreadsheets.  Example chromatograms can be found in Appendix D. 

5.2 Recovery of Acephate from Face/Neck Wipes 

The validation of the face/neck wipe method, AHETF-AM-002, 
“Determination of Acephate in Face/Neck Wipe Samples,” dated February 18, 
2003, was performed on two different days in two different analytical sample 
sets by two different analysts.  Each set consisted of running a standard curve 
of five standard concentrations ranging from 0.005 µg/mL to 0.10 µg/mL 
(with all standards injected used to construct the standard curve), a control and 
three fortifications at each of three fortification levels (0.5 µg/sample, the 
LOQ, 1.0 µg/sample and 100 µg/sample).  The standard curve R2 values were 
0.994 and 0.999 for the first and second sample sets, respectively.  Results 
from the validation of this method showed the following: 
 

Fortification Identification Mean ± SD 
Low Level (0.5 µg/sample) 93.5% ± 15% 
2 × Low Level (1.0 µg/sample) 85.8% ± 4.1% 
High Level (100 µg/sample) 85.3% ± 5.6% 
Overall ( All Fortification Levels) 88.2% ± 9.5% 

 
As can be seen, the results indicate that at all three fortification levels the 
method performed within the EPA requirements of 70 to 120% with standard 
deviations <20% and the AHETF's requirements with the mean recovery 
minus one standard deviation being ≥70% and the mean plus one standard 
deviation being ≤120% for each spike level. 
 
Individual sample analytical results can be found in Table 2 in the Table 
section of this report.  
 
There were no residues (no detectable responses >30% of the LOQ) found in 
the control samples. 
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Except for one "lowest standard" back calculated value at -20.7%, back 
calculation of all remaining standards against the standard curve showed 
values to be within the AHETF Guideline requirements of ±15% for all 
standard concentrations except the lowest standard (typically 50% of the 
LOQ) which is ±20%.  Details of these results are provided in Table 6 in the 
Table section of this report. 
 
Details of the extraction of the samples can be found in Appendix C on the 
sample spreadsheets.  Example chromatograms can be found in Appendix D. 

5.3 Recovery of Acephate from Hand Washes 

The validation of the hand wash method, AHETF-AM-003, “Determination of 
Acephate in Handwash Exposure Samples,” dated February 19, 2003, was 
performed on two different days in two different analytical sample sets by two 
different analysts.  Each set consisted of running a standard curve of five 
standard concentrations ranging from 0.005 µg/mL to 0.10 µg/mL (with all 
standards injected used to construct the standard curve), a control and three 
fortifications at each of three fortification levels (0.2 µg/sample, the LOQ, 1.0 
µg/sample and 1000 µg/sample).  The standard curve R2 values were 1.000 
and 0.999 for the first and second sample sets, respectively.  Results from the 
validation of this method showed the following: 
 

Fortification Identification Mean ± SD 
Low Level (0.2 µg/sample) 82.0% ± 5.5% 
5 × Low Level (1.0 µg/sample) 93.5% ± 6.7% 
High Level (1000 µg/sample) 97.7% ± 7.3% 
Overall (All Fortification Levels) 91.1% ± 9.2% 

 
As can be seen, the results indicate that at all three fortification levels the 
method performed within the EPA requirements of 70 to 120% with standard 
deviations <20% and the AHETF's requirements with the mean recovery 
minus one standard deviation being ≥70% and the mean plus one standard 
deviation being ≤120% for each spike level.  Individual sample analytical 
results can be found in Table 3 in the Table section of this report.  
 
There were no residues (no detectable responses >30% of the LOQ) found in 
the control samples. 
 
Back calculation of the standards against the standard curve showed all values 
to be within the AHETF Guideline requirements of ±15% for all standard 
concentrations except the lowest standard (typically 50% of the LOQ) which 
is ±20%.  Details of these results are provided in Table 7 in the Table section 
of this report. 
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Details of the extraction of the samples can be found in Appendix C on the 
sample spreadsheets.  Example chromatograms can be found in Appendix D. 

5.4 Recovery of Acephate from OVS Air Sampling Tubes 

The validation of the OVS tube method, AHETF-AM-004, “Determination of 
Acephate in OVS Air Sampling Tubes,” dated February 26, 2003, was 
performed on two different days in two different analytical sample sets by two 
different analysts. Each set consisted of running a standard curve of five 
standard concentrations ranging from 0.004 µg/mL to 0.10 µg/mL (with all 
standards injected used to construct the standard curve), a control and three 
fortifications at each of two fortification levels (0.01 µg/tube, the LOQ, and 
50 µg/tube).  The standard curve R2 values were 1.000 and 0.999 for the first 
and second sample sets, respectively.  Results from the validation of this 
method showed the following: 
 

Fortification Identification Mean ± SD 
Low Level (0.01 µg/tube) 82.1% ± 7.7% 
High Level (50 µg/tube) 84.8% ± 6.4% 
Overall (All Fortification Levels) 83.5% ± 6.9% 

 
As can be seen, the results indicate that at both fortification levels the method 
performed within the EPA requirements of 70 to 120% with standard 
deviations <20% and the AHETF's requirements with the mean recovery 
minus one standard deviation being ≥70% and the mean plus one standard 
deviation being ≤120% for each spike level.  Individual sample analytical 
results can be found in Table 4 in the Table section of this report.  
 
There were no residues (no detectable responses >30% of the LOQ) found in 
the control samples. 
 
Back calculation of the standards against the standard curve showed all values 
to be within the AHETF Guideline requirements of ±15% for all standard 
concentrations except the lowest standard (typically 50% of the LOQ) which 
is ±20%.  Details of these results are provided in Table 7 in the Table section 
of this report. 
 
Details of the extraction of the samples can be found in Appendix C on the 
sample spreadsheets.  Example chromatograms can be found in Appendix D. 
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6.0 PROTOCOL /SOP CHANGES 

There were no protocol amendments or deviations made to the protocol.  Also, there 
were no AHETF or laboratory SOP changes issued. 

7.0 CONCLUSION 

The methods were shown to be satisfactory for the analyte and matrices specified.  
The overall recovery ranges and mean and standard deviations for the validation 
samples analyzed and described in this report show that the validations of the inner 
dosimeter, face/neck wipe, hand wash and OVS tube methods were successfully 
performed. 

8.0 DISPOSITION OF RAW DATA 

All original study-related raw data with the exception of the laboratories’ facility 
documents will be transferred to the AHETF archives at Quality Associates, Inc., 
9017 Red Branch Road, Suite 102, Columbia, MD  21045.  Exact copies of the 
laboratories’ facility documents will be sent to the AHETF for archiving.  Authentic 
copies of the raw data will be maintained in the archive facilities of Morse 
Laboratories, Inc. 
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Table 1. Validation Results for AHETF Method AHETF-AM-001, “Determination 

of Acephate on Cotton Inner Dosimeters” 

Sample 
Identification 

Set 
# 

Sample 
Description

Extraction
Date 

Analysis 
Date 

Fort. 
Level 

(µg/sect) 

µg/sect 
Found 

% 
Rec1 

1055G cont.1 1a2 control 7-May-03 21-May-03 N/A <0.5 N/A 
1055G fort.cont.1 1a2 fortification 7-May-03 21-May-03 0.5 0.4 80.0 
1055G fort.cont.2 1a2 fortification 7-May-03 21-May-03 0.5 0.4 76.0 
1055G fort.cont.3 1a2 fortification 7-May-03 21-May-03 0.5 0.4 83.0 
1055G fort.cont.4 1a2 fortification 7-May-03 21-May-03 1.0 1.2 120 
1055G fort.cont.5 1a2 fortification 7-May-03 21-May-03 1.0 1.1 114 
1055G fort.cont.6 1a2 fortification 7-May-03 21-May-03 1.0 1.2 116 
1055G fort.cont.7 1a2 fortification 7-May-03 21-May-03 10000 9880 98.8 
1055G fort.cont.8 1a2 fortification 7-May-03 21-May-03 10000 10000 100 
1055G fort.cont.9 1a2 fortification 7-May-03 21-May-03 10000 9980 99.8 
1055G cont.3 3 control 8-May-03 9-May-03 N/A <0.5 N/A 
1055G fort.cont.19 3 fortification 8-May-03 9-May-03 0.5 0.4 81.0 
1055G fort.cont.20 3 fortification 8-May-03 9-May-03 0.5 0.4 74.0 
1055G fort.cont.21 3 fortification 8-May-03 9-May-03 0.5 0.4 77.0 
1055G fort.cont.22 3 fortification 8-May-03 9-May-03 1.0 0.9 88.5 
1055G fort.cont.23 3 fortification 8-May-03 9-May-03 1.0 0.9 94.5 
1055G fort.cont.24 3 fortification 8-May-03 9-May-03 1.0 0.9 90.0 
1055G fort.cont.25 3 fortification 8-May-03 9-May-03 10000 9460 94.6 
1055G fort.cont.26 3 fortification 8-May-03 9-May-03 10000 9420 94.2 
1055G fort.cont.27 3 fortification 8-May-03 9-May-03 10000 9620 96.2 

1 Recovery values are corrected for the concurrent control sample contribution. 
2 Set #1a is a retain extract analysis. 
 

0.5 µg/section fortification statistics: 
Mean:    78.5% 
Standard deviation:  ±3.4 
Coefficient of variation:  0.043 
(n=6) 

 
1.0 µg/ section fortification statistics: 

Mean:    104% 
Standard deviation:  ±14 
Coefficient of variation:  0.14 
(n=6) 

 
10,000 µg/ section fortification statistics: 

Mean:    97.3% 
Standard deviation:  ±2.6 
Coefficient of variation:  0.027 
(n=6) 

 
Overall fortification statistics: 

Mean:    93.2% 
Standard deviation:  ±14 
Coefficient of variation:  0.15 
(n=18) 
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Table 2. Validation Results for AHETF Method AHETF-AM-002, “Determination 
of Acephate in Face/Neck Wipe Samples” 

Sample 
Identification 

Set 
# 

Sample 
Description

Extraction
Date 

Analysis 
Date 

Fort. 
Level 

(µg/samp) 

µg/samp
Found 

% 
Rec1 

1055C cont.2 2 control 7-May-03 22-May-03 N/A <0.5 N/A 
1055C fort.cont.10 2 fortification 7-May-03 22-May-03 0.5 0.5 106 
1055C fort.cont.11 2 fortification 7-May-03 22-May-03 0.5 0.5 106 
1055C fort.cont.12 2 fortification 7-May-03 22-May-03 0.5 0.5 105 
1055C fort.cont.13 2 fortification 7-May-03 22-May-03 1.0 0.8 83.0 
1055C fort.cont.14 2 fortification 7-May-03 22-May-03 1.0 0.9 87.0 
1055C fort.cont.15 2 fortification 7-May-03 22-May-03 1.0 0.8 83.0 
1055C fort.cont.16 2 fortification 7-May-03 22-May-03 100 83.0 83.0 
1055C fort.cont.17 2 fortification 7-May-03 22-May-03 100 79.4 79.4 
1055C fort.cont.18 2 fortification 7-May-03 22-May-03 100 79.8 79.8 
1055C cont.4 4 control 9-May-03 13-May-03 N/A <0.5 N/A 
1055C fort.cont.28 4 fortification 9-May-03 13-May-03 0.5 0.4 80.0 
1055C fort.cont.29 4 fortification 9-May-03 13-May-03 0.5 0.4 73.0 
1055C fort.cont.30 4 fortification 9-May-03 13-May-03 0.5 0.5 91.0 
1055C fort.cont.31 4 fortification 9-May-03 13-May-03 1.0 0.8 81.5 
1055C fort.cont.32 4 fortification 9-May-03 13-May-03 1.0 0.9 92.5 
1055C fort.cont.33 4 fortification 9-May-03 13-May-03 1.0 0.9 87.5 
1055C fort.cont.34 4 fortification 9-May-03 13-May-03 100 87.8 87.8 
1055C fort.cont.35 4 fortification 9-May-03 13-May-03 100 88.4 88.4 
1055C fort.cont.36 4 fortification 9-May-03 13-May-03 100 93.6 93.6 

1 Recovery values are corrected for the concurrent control sample contribution. 
 

0.5 µg/sample fortification statistics: 
Mean:    93.5% 
Standard deviation:  ±15 
Coefficient of variation:  0.16 
(n=6) 

 
1.0 µg/sample fortification statistics: 

Mean:    85.8% 
Standard deviation:  ±4.1 
Coefficient of variation:  0.048 
(n=6) 

 
100 µg/sample fortification statistics: 

Mean:    85.3% 
Standard deviation:  ±5.6 
Coefficient of variation:  0.065 
(n=6) 

 
Overall fortification statistics: 

Mean:    88.2% 
Standard deviation:  ±9.5 
Coefficient of variation:  0.11 
(n=18) 
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Table 3. Validation Results for AHETF Method AHETF-AM-003, “Determination 
of Acephate in Handwash Exposure Samples” 

Sample 
Identification 

Set 
# 

Sample 
Description

Extraction
Date 

Analysis 
Date 

Fort. 
Level 

(µg/samp) 

µg/samp
Found 

% 
Rec1 

1058A cont.5 5 control 12-May-03 15-May-03 N/A <0.2 N/A 
1058A fort.cont.37 5 fortification 12-May-03 15-May-03 0.2 0.2 81.0 
1058A fort.cont.38 5 fortification 12-May-03 15-May-03 0.2 0.1 74.0 
1058A fort.cont.39 5 fortification 12-May-03 15-May-03 0.2 0.2 78.0 
1058A fort.cont.40 5 fortification 12-May-03 15-May-03 1.0 0.9 91.8 
1058A fort.cont.41 5 fortification 12-May-03 15-May-03 1.0 0.9 88.4 
1058A fort.cont.42 5 fortification 12-May-03 15-May-03 1.0 0.9 85.0 
1058A fort.cont.43 5 fortification 12-May-03 15-May-03 1000 898 89.8 
1058A fort.cont.44 5 fortification 12-May-03 15-May-03 1000 978 97.8 
1058A fort.cont.45 5 fortification 12-May-03 15-May-03 1000 1110 111 
1058A cont.9 9 control 19-May-03 20-May-03 N/A <0.2 N/A 
1058A fort.cont.67 9 fortification 19-May-03 20-May-03 0.2 0.2 89.0 
1058A fort.cont.68 9 fortification 19-May-03 20-May-03 0.2 0.2 84.0 
1058A fort.cont.69 9 fortification 19-May-03 20-May-03 0.2 0.2 86.0 
1058A fort.cont.70 9 fortification 19-May-03 20-May-03 1.0 1.0 104 
1058A fort.cont.71 9 fortification 19-May-03 20-May-03 1.0 1.0 95.8 
1058A fort.cont.72 9 fortification 19-May-03 20-May-03 1.0 1.0 96.2 
1058A fort.cont.73 9 fortification 19-May-03 20-May-03 1000 990 99.0 
1058A fort.cont.74 9 fortification 19-May-03 20-May-03 1000 940 94.0 
1058A fort.cont.75 9 fortification 19-May-03 20-May-03 1000 944 94.4 

1 Recovery values are corrected for the concurrent control sample contribution. 
 

0.2 µg/sample fortification statistics: 
Mean:    82.0% 
Standard deviation:  ±5.5 
Coefficient of variation:  0.067 
(n=6) 

 
1.0 µg/sample fortification statistics: 

Mean:    93.5% 
Standard deviation:  ±6.7 
Coefficient of variation:  0.072 
(n=6) 

 
1000 µg/sample fortification statistics: 

Mean:    97.7% 
Standard deviation:  ±7.3 
Coefficient of variation:  0.075 
(n=6) 

 
Overall fortification statistics: 

Mean:    91.1% 
Standard deviation:  ±9.2 
Coefficient of variation:  0.10 
(n=18) 
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Table 4. Validation Results for AHETF Method AHETF-AM-004, “Determination 
of Acephate in OVS Air Sampling Tubes” 

Sample 
Identification 

Set 
# 

Sample 
Description

Extraction
Date 

Analysis 
Date 

Fort. 
Level 

(µg/tube) 

µg/tube 
Found 

% 
Rec1 

1058B cont.7 7 control 13-May-03 14-May-03 N/A <0.01 N/A 
1058B fort.cont.55 7 fortification 13-May-03 14-May-03 0.01 0.007 73.8 
1058B fort.cont.56 7 fortification 13-May-03 14-May-03 0.01 0.009 87.5 
1058B fort.cont.57 7 fortification 13-May-03 14-May-03 0.01 0.010 95.0 
1058B fort.cont.58 7 fortification 13-May-03 14-May-03 50 45.6 91.2 
1058B fort.cont.59 7 fortification 13-May-03 14-May-03 50 36.5 73.0 
1058B fort.cont.60 7 fortification 13-May-03 14-May-03 50 44.8 89.6 
1058B cont.8 8a3 control 14-May-03 19-May-03 N/A <0.012 N/A 
1058B fort.cont.61 8a3 fortification 14-May-03 19-May-03 0.01 0.008 78.8 
1058B fort.cont.62 8a3 fortification 14-May-03 19-May-03 0.01 0.008 78.8 
1058B fort.cont.63 8a3 fortification 14-May-03 19-May-03 0.01 0.008 78.8 
1058B fort.cont.64 8a3 fortification 14-May-03 19-May-03 50 42.9 85.8 
1058B fort.cont.65 8a3 fortification 14-May-03 19-May-03 50 41.9 83.8 
1058B fort.cont.66 8a3 fortification 14-May-03 19-May-03 50 42.8 85.6 

1 Recovery values are corrected for the concurrent control sample contribution. 
2 Residue found in control:  0.00212 µg/tube. 
3 Set #8a is a retain extract sample. 
 

0.01 µg/tube fortification statistics: 
Mean:    82.1% 
Standard deviation:  ±7.7 
Coefficient of variation:  0.094 
(n=6) 

 
50 µg/tube fortification statistics: 

Mean:    84.8% 
Standard deviation:  ±6.4 
Coefficient of variation:  0.076 
(n=6) 

 
Overall fortification statistics: 

Mean:    83.5% 
Standard deviation:  ±6.9 
Coefficient of variation:  0.083 
(n=12) 
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Table 5. Standard Back Calculation Data for Samples Analyzed With AHETF 
Method AHETF-AM-001, “Determination of Acephate on Cotton Inner 
Dosimeters” 

Set 1a. 
Nominal Value 

(µg/mL) Peak Area Back Calc. 
(µg/mL) 

% Difference from 
Nominal Value 

0.025 233.3 0.025191304 0.77 
0.10 890.6 0.102565032 2.57 
0.05 457.4 0.051571119 3.14 
0.025 228.5 0.024626275 -1.49 
0.01 102.6 0.009806022 -1.94 
0.005 53.3 0.004002698 -19.95 
0.05 451.9 0.050923689 1.85 
0.10 852.4 0.098068339 -1.93 
0.10 853.9 0.09824491 -1.76 

Standard Curve:   y = mx + b,  where:  m = 8495.13161, b = 19.296556 
 
Set 3. 

Nominal Value 
(µg/mL) Peak Area Back Calc. 

(µg/mL) 
% Difference from 

Nominal Value 
0.025 240.9 0.024607976 -1.57 
0.10 935.0 0.101887802 1.89 
0.05 484.5 0.051729955 3.46 
0.01 112.4 0.01030102 3.01 
0.005 58.0 0.004244224 -15.11 
0.025 239.0 0.024396433 -2.41 
0.05 474.8 0.050649975 1.30 
0.10 892.7 0.097178198 -2.82 

Standard Curve:   y = mx + b,  where:  m = 8981.64542, b = 19.879887 
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Table 6. Standard Back Calculation Data for Samples Analyzed With AHETF 
Method AHETF-AM-002, “Determination of Acephate in Face/Neck 
Wipe Samples” 

Set 2. 
Nominal Value 

(µg/mL) Peak Area Back Calc. 
(µg/mL) 

% Difference from 
Nominal Value 

0.025 219.4 0.028376914 13.51 
0.10 780.2 0.106191058 6.19 
0.05 383.6 0.051160585 2.32 
0.01 89.0 0.010283183 2.83 
0.005 47.7 0.004552577 -8.95 
0.025 201.7 0.02592094 3.68 
0.05 366.6 0.04880174 -2.40 
0.05 331.4 0.043917542 -12.16 
0.10 705.2 0.095784388 -4.22 

Standard Curve:   y = mx + b,  where:  m = 7206.91599, b = 14.889963 
 
Set 4. 

Nominal Value 
(µg/mL) Peak Area Back Calc. 

(µg/mL) 
% Difference from 

Nominal Value 
0.10 874.8 0.097127244 -2.87 
0.10 896.6 0.099593734 -0.41 
0.10 914.9 0.101664229 1.66 
0.05 475.6 0.051961057 3.92 
0.01 106.1 0.010155179 1.55 
0.005 51.4 0.003966325 -20.70 
0.025 237.1 0.024976749 -0.09 
0.025 240.4 0.025350116 1.40 
0.01 104.0 0.009917581 -0.82 
0.005 51.7 0.004000268 -20.00 
0.05 469.7 0.05129352 2.59 

Standard Curve:   y = mx + b,  where:  m = 8838.47012, b = 16.343754 

AHETF Study No. AHE06  Method Validation Report Page 33 



 

Table 7. Standard Back Calculation Data for Samples Analyzed With AHETF 
Method AHETF-AM-003, “Determination of Acephate in Handwash 
Exposure Samples” 

Set 5. 
Nominal Value 

(µg/mL) Peak Area Back Calc. 
(µg/mL) 

% Difference from 
Nominal Value 

0.025 234.1 0.024570864 -1.72 
0.025 230.4 0.024160927 -3.36 
0.10 908.2 0.0992569 -0.74 
0.05 477.0 0.051482655 2.97 
0.025 242.0 0.025446134 1.78 
0.01 104.2 0.010178762 1.79 
0.005 51.3 0.004317775 -13.64 
0.025 240.7 0.025302102 1.21 
0.01 104.6 0.010223079 2.23 
0.10 916.1 0.10013217 0.13 
0.005 57.0 0.004949299 -1.01 

Standard Curve:   y = mx + b,  where:  m = 9025.78363, b = 12.328699 
 
Set 9. 

Nominal Value 
(µg/mL) Peak Area Back Calc. 

(µg/mL) 
% Difference from 

Nominal Value 
0.025 44586 0.025418544 1.67 
0.10 189983 0.101869057 1.87 
0.05 91888 0.050290186 0.58 
0.025 41622 0.023860057 -4.56 
0.01 17218 0.011028305 10.28 
0.005 7281 0.005803378 16.10 
0.05 89986 0.049290105 -1.42 
0.025 41115 0.023593474 -5.63 
0.10 183789 0.098612219 -1.39 
0.05 91784 0.050235503 0.47 

Standard Curve:   y = mx + b,  where:  m = 1901844.67, b = -3756.1227 
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Table 8. Standard Back Calculation Data for Samples Analyzed With AHETF 
Method AHETF-AM-004, “Determination of Acephate in OVS Air 
Sampling Tubes” 

Set 7. 
Nominal Value 

(µg/mL) Peak Area Back Calc. 
(µg/mL) 

% Difference from 
Nominal Value 

0.025 236.1 0.023619536 -5.52 
0.025 248.5 0.02488207 -0.47 
0.01 109.1 0.010688744 6.89 
0.10 977.1 0.099066123 -0.93 
0.05 509.7 0.051476737 2.95 
0.025 245.9 0.024617345 -1.53 
0.01 111.7 0.010953469 9.53 
0.004 38.1 0.003459719 -13.51 
0.10 991.5 0.100532292 0.53 
0.004 40.5 0.003704081 -7.40 

Standard Curve:   y = mx + b,  where:  m = 9821.51782, b = 4.1203061 
 
Set 8a. 

Nominal Value 
(µg/mL) Peak Area Back Calc. 

(µg/mL) 
% Difference from 

Nominal Value 
0.01 19365 0.010837244 8.37 
0.025 46735 0.02507674 0.31 
0.10 192883 0.101111593 1.11 
0.05 96219 0.05082125 1.64 
0.025 44857 0.024099693 -3.60 
0.01 19132 0.010716024 7.16 
0.004 6810 0.004305389 7.63 
0.05 88935 0.047031682 -5.94 

Standard Curve:   y = mx + b,  where:  m =1922118.54, b = -1465.4675 
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Appendix A.  Study Protocol 
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Appendix B.  Analytical Methods 
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Determination of Acephate on Cotton Inner Dosimeters 
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Determination of Acephate in Face/Neck Wipe Samples 
 

AHETF Study No. AHE06  Method Validation Report Page 63 



 

AHETF Study No. AHE06  Method Validation Report Page 64 



 

AHETF Study No. AHE06  Method Validation Report Page 65 



 

AHETF Study No. AHE06  Method Validation Report Page 66 



 

AHETF Study No. AHE06  Method Validation Report Page 67 



 

AHETF Study No. AHE06  Method Validation Report Page 68 



 

AHETF Study No. AHE06  Method Validation Report Page 69 



 

AHETF Study No. AHE06  Method Validation Report Page 70 



 

AHETF Study No. AHE06  Method Validation Report Page 71 



 

AHETF Study No. AHE06  Method Validation Report Page 72 



 

AHETF Study No. AHE06  Method Validation Report Page 73 



 

AHETF Study No. AHE06  Method Validation Report Page 74 



 

AHETF Study No. AHE06  Method Validation Report Page 75 



 

AHETF Study No. AHE06  Method Validation Report Page 76 



 

AHETF Study No. AHE06  Method Validation Report Page 77 



 

AHETF Study No. AHE06  Method Validation Report Page 78 



 

AHETF Study No. AHE06  Method Validation Report Page 79 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Determination of Acephate in Handwash Exposure Samples 
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Determination of Acephate in OVS Air Sampling Tubes 
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Appendix C.  Sample Extraction Spreadsheet 
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Appendix D.  Example Chromatograms and Standard Curve 
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Acephate 0.005 µg/mL Standard, 2 µL 
 

EXAMPLE GC CHROMATOGRAM OF INNER DOSIMETER STANDARD, 
SET #3 
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Acephate 0.01 µg/mL Standard, 2 µL 
 

EXAMPLE GC CHROMATOGRAM OF INNER DOSIMETER STANDARD, 
SET #3 
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EXAMPLE GC CHROMATOGRAM OF INNER DOSIMETER STANDARD, 
SET #3 
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Acephate 0.025 µg/mL Standard, 2 µL 
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Acephate 0.025 µg/mL Standard, 2 µL 
 

EXAMPLE GC CHROMATOGRAM OF INNER DOSIMETER STANDARD, 
SET #3 
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Acephate 0.05 µg/mL Standard, 2 µL 
 

EXAMPLE GC CHROMATOGRAM OF INNER DOSIMETER STANDARD, 
SET #3 
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Acephate 0.05 µg/mL Standard, 2 µL 
 

EXAMPLE GC CHROMATOGRAM OF INNER DOSIMETER STANDARD, 
SET #3 
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Acephate 0.10 µg/mL Standard, 2 µL 
 

EXAMPLE GC CHROMATOGRAM OF INNER DOSIMETER STANDARD, 
SET #3 
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Acephate 0.10 µg/ L Standard, 2 µL 

 

EXAMPLE GC CHROMATOGRAM OF INNER DOSIMETER STANDARD, 
SET #3 

 
 
 
 

 
 
 
 
 

m
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EXAMPLE GC CALIBRATION CURVE 
SET #3 

 

+ Peak response 
 
r   = 0.99917 
m = 8981.64542 
b  = +19.879887 
 
Equation y = mx+b

 
Acephate Calibration Curve 
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Acephate 

105 l 3 
 2 µL of njected 

EXAMPLE GC CHROMATOGRAM OF INNER DOSIMETER, 
CONTROL SAMPLE, SET #3 

 
 
 
 

 
 
 
 
 

5G Contro
 0.02 section/mL i
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Acephate 
1055G Fortified C  0.5 µg/section 

 

EXAMPLE GC CHROMATOGRAM OF INNER DOSIMETER, 
FORTIFIED CONTROL, SET #3 

 
 
 
 

 
 
 
 
 
 

ontrol 19 @
2 µL of 0.02 section/mL injected 
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Acephate 
1055G Fortified C  1.0 µg/section 

 

EXAMPLE GC CHROMATOGRAM OF INNER DOSIMETER, 
FORTIFIED CONTROL, SET #3 

 
 
 
 

 
 
 
 
 
 

ontrol 22 @
2 µL of 0.02 section/mL injected 
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Acephate 

1055G Fortified Co  10,000 µg/section 
2  

 

EXAMPLE GC CHROMATOGRAM OF INNER DOSIMETER, 
FORTIFIED CONTROL, SET #3 

 
 
 
 

 
 
 
 
 

ntrol 25 @
 µL of 0.02 section/mL injection (1-4000 dilution)
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Acephate 
105 l 2 

2 L 
 

EXAMPLE GC CHROMATOGRAM OF FACE/NECK WIPES, 
CONTROL SAMPLE, SET #2 

 
 
 
 

 
 
 
 
 
 

5C Contro
µL of 0.02 wipe/m
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Acephate 
1055C Fortified  @ 0.5 µg/wipe 

 

EXAMPLE GC CHROMATOGRAM OF FACE/NECK WIPES, 
FORTIFIED CONTROL SAMPLE, SET #2 

 
 
 
 

 
 
 
 
 
 

Control 12
2 µL of 0.02 wipe/mL 
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Acephate 
1055C Fortified  @ 1.0 µg/wipe 

 

EXAMPLE GC CHROMATOGRAM OF FACE/NECK WIPES, 
FORTIFIED CONTROL SAMPLE, SET #2 

 
 
 
 

 
 
 
 
 
 

Control 14
2 µL of 0.02 wipe/mL injected 
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Acephate 
1055C Fortified 0 µg/wipe 

2  
 

EXAMPLE GC CHROMATOGRAM OF FACE/NECK WIPES, 
FORTIFIED CONTROL SAMPLE, SET #2 

 
 
 
 

 
 
 
 
 
 

Control 16 @ 10
 µL of 0.02 wipe/mL injected (1-40 dilution)

 
 
 



 

3 

 

EXAMPLE GC CHROMATOGRAM OF HANDWASH, 
CONTROL SAMPLE, SET #9 
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Acephate 
105 l 9 

2 µL of jected 

 
 
 
 
 
 
 

8A Contro
 0.05 sample/mL in
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Acephate 
1058A Fortified C  0.2 µg/sample 

 

EXAMPLE GC CHROMATOGRAM OF HANDWASH, 
FORTIFIED CONTROL SAMPLE, SET #9 

 
 
 
 

 
 
 
 
 
 
 

ontrol 67 @
2 µL of 0.05 sample/mL injected 
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Acephate 
1058A Fortified C  1.0 µg/sample 

 

EXAMPLE GC CHROMATOGRAM OF HANDWASH, 
FORTIFIED CONTROL SAMPLE, SET #9 

 
 
 
 

 
 
 
 
 
 
 

ontrol 71 @
2 µL of 0.05 sample/mL injected 

 

 
 
 
 



 

AHETF Study No. AHE06  Method Validation Report Page 146 

 

Acephate 
1058A Fortified C  1000 µg/sample 

2 ) 
 

EXAMPLE GC CHROMATOGRAM OF HANDWASH, 
FORTIFIED CONTROL SAMPLE, SET #9 

 
 
 
 

 
 
 
 
 
 
 

ontrol 74 @
 µL of 0.05 sample/mL injected (1-1000 dilution
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Acephate 
105 l 7 

2 µL cted 
 

EXAMPLE GC CHROMATOGRAM OF OVS TUBE, 
FORTIFIED CONTROL SAMPLE, SET #7 

 
 
 
 

 
 
 
 
 
 

8B Contro
of 0.8 tube/mL inje
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Acephate 
1058B Fortified 01 µg/tube 

 

EXAMPLE GC CHROMATOGRAM OF OVS TUBE, 
FORTIFIED CONTROL SAMPLE, SET #7 

 
 
 
 

 
 
 
 
 
 

Control 56 @ 0.
2 µL of 0.8 tube/mL injected 
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Acephate 
1058B Fortified  @ 50 µg/tube 

2  

EXAMPLE GC CHROMATOGRAM OF OVS TUBE, 
FORTIFIED CONTROL SAMPLE, SET #7 

 
 
 
 

 
 
 
 
 
 

 Control 60
 µL of 0.8 tube/mL injected (1-800 dilution)
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