
1.0 EX1ECUTIVE SUMMARY• The purlose of this study was to perform an independent laboratory validation of Syngenta 
Analytidal Method T001681-06 entitled "Analytical Method for the Determination of 
Atrazind, Simazine, Propazine, G-30033, G-28279, G-28273, Ametryn, Prometryn, 

I 
GS-11354, GS-11355, GS-26831, S-Metolachlor, Metolachlor-ESA, Metolachlor-OA and 
Mesotri6ne in Water Using Direct-Aqueous-Injection ESI-LC/MS/MS, Including Validation 
Data," dkted October 4, 2006, using representative water samples.

I . 
EPA Guiideline OCSPP 850.6100 (2012) and PR Notice 2011-3 (References 1 and 2). This 
study w1s conducted in compliance with EPA FIFRA Good Laboratory Practice Standards, 

I 

40 CFR IPart 160. 

This stuby was conducted by Morse Laboratories, LLC (Morse Labs) of Sacramento,
I 

California according to the protocol for Syngenta Study No. TK0049794 entitled "Atrazine, 
Simazink, Propazine, G-30033, G-28279, G-28273, Ametryn, Prometryn, GS-11354, 

I 

GS-11355, GS-26831, S-Metolachlor, Metolachlor-ESA, Metolachlor-OA and Mesotrione -
Independent Laboratory Validation of Residue Method (Syngenta Number TOO 1681-06) for 
the Dete~mination of Atrazine, Simazine, Propazine, G-30033, G-28279, G-28273, Ametryn, 
Prometryn, GS-11354, GS-11355, GS-26831, S-Metolachlor, Metolachlor-ESA, 
Metolachlor-OA and Mesotrione in Water by LC-MS/MS" (Appendix 1). 

The method is suitable for the determination of atrazine, simazine, propazine, G-30033, 
I 

G-28279~ G-28273, ametryn, prometryn, GS-11354, GS-11355, GS-26831, S-metolachlor, 
. metolachlor-ESA, metolachlor-OA and mesotrione in surface and ground water. ·• 

I 

The firsJ method validation trials conducted on surface and ground water were unsuccessful 
due to iriconsistent recoveries for various analytes. It was determined the cause of the out-of­
range retoveries was likely related to chromatography; therefore, as a result, a second 
validati<ln trial was performed after completing instrument maintenance and rectifying 
sources bf enhancement or suppression. The method was successfully validated on the 
second cittempt for both surface and ground water at the LOQ and 10 x LOQ concentration 
levels u~ing the method as written. The stated LOQ in the method is 0.05 µg/L (0.05 ppb) 
for all ailialytes, except for G-28273 which has an LOQ of 0.50 µg/L (0.50 ppb ). 

The sucLssful validation results are summarized below. See. Tables 2 and 3 for individual 
I

recovery, data . 
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• 

A single! analyst com~leted a sample set ~onsisting of 13 samples in approximately three 
hours with LC-MS/MS analysis performed overnight. 

2.0 iTRODUCTION . 

The purJose of this study was to pe1form an independent laboratory validation of Syngenta 
Analytidal Method T00I681-06 entitled "Analytical Method for the Determination of 
Atrazin~, Simazine, Propazine, G-30033, G-28279, G-28273, Ametryn, Prometryn, 
GS-11354, GS-11355, GS-26831, S-Metolachlor, Metolachlor-ESA, Metolachlor-OA and 
Mesotri6ne in Water Using Direct-Aqueous-Injection ESI-LC/MS/MS, Including Validation 

• 
Data," dhted October 4, 2006, using representative water samples. 

This stu1y was designed to satisfy guide~ine requirements described in EPA Guideline 
I . 

OCSPP 850.6100 (2012) and PR Notice 2011-3 (References I and 2). This study was 
conduct!d in compliance with EPA FU::RA Good Laboratory Practice Standards, 40 CFR 
Part I601. 

I 
The method is suitable for the determination of atrazine, sirnazine, propazine, G-30033, 

I 
G-28271' G-28273, ametryn, prometryn, GS-I ~354: GS-11355, GS-26831, S-metolachlor, 
metolaclil.lor-ESA, metolacWor-OA and mesotnone m surface and ground water. · 

To sumlarize, water samples were received cold and then refrigerated until removed for 
analysis! The samples were allowed to re-equilibrate to room temperature before an aliquot 
sample bf water was transferred to a suitable vessel (i.e. test tube) and fortified as 
necessaty by judicious choice of standard solution concentration and sample volume (as 
permitt~d by the method). After fortification, a portion of the sample was transferred to 
an auto-!sampi.er vial. The sample vials were loaded onto the injection tray for 
LC/MS/IMS analysis. Two injection sequences for the positive and negative ESI 
detectiohs were performed. Residue quantification was carried out using external standard 
calibratipns. The limit of quantification of the method is 0.05 ppb for all analytes (except 
G-28273 which has an LOQ of 0.50 ppb) in surface and ground water. 

I . 

• 
The met~od was performed as written. Communication with the Study Sponsor occurred to 
discuss items such as 1) clarification/approval of the protocol and method, 2) acquisition of 
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I • analytical standards and control samples and 3) questions regarding preparation ofreagents . 
A complbte list of communications is provided in Appendix 6. . 

·1 

3.0 ~ATERIALS AND METHODS 

3.1 Tjst Item/Reference Substances 

The anal~tical (reference) standards used for this study are: 

Atrazinel (G-30027): 
dhemical Name: 

IUPAC: 
CAS: 

Structural Formula: 

• 
CTAS No.: 
N1olecular Weight: 

I 

Source: 
I • 

Piunty: 
Batch ID: 

I 

l}eceipt Date: 
Expiration Date: 

I 

Storage: 

SimaziJ (G-27692): 
dhemical Name: 

IUPAC: 
CAS: 

tructural Formula: 

CCAS No.: 

• 
Molecular Weight: 

. tree 
Report Number: 69608 

2-chloro-4-ethy lamino-6-isopropy lamino-s-triazine 
1,3,5-triazine-2,4-diamine, 6-chloro-N-ethyl-N'­
(l-methylethyl)-

1912-24-9 
215.68 g/mol 
Syngenta Crop Protection, LLC 
96.2% 
410313 
April 3, 2013 
End of August 2017 
Refrigerated (2 °C to 8°C) 

2_.chloro-4,6-bis( ethy lamino )-s-triazine 
1,3,5-triazine-2,4-diamine, 6-chloro-N,N'-diethyl-

. 

122-34-9 
201.66 g/mol 
Syngenta Crop Protection, LLC 
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Purity: 
1 

Batch ID: 
I •Receipt Date: 
I 

Expiration Date: 
I

Storage: 

Propazije (G-30028): 
Ghemical Name: 

IUPAC: 
CAS: 

Structural Formula: 

GAS No.: 
¥olecular Weight: 
Source: 

• 
I • 

Piunty: 
Batch ID: 

I •

Receipt Date: 
I 

Expiration Date: 
I 

Torage: 

G-30033: 
'hemical Name: 
. IUPAC: 

CAS:] 
tructural Formula: 

CCAS No.: 
Molecular Weight: 

I 

98.8% 
486779 
April 3, 2013 
End of June 2013, extended to end of June 2016 
Refrigerated (2 °C to 8°C) 

2-Chloro-4,6 bis(isopropylamino )-s-triazine 
1,3,5-triazine-2, 4-diamine, 6-chloro-N ,N'-bis( 1-methy lethy 1 )-

Cl 

/ N~N )-

~NA~ 
H H 

139-40-2 
229.71 g/mol 
Syngenta Crop Protection, LLC 
98.5% 
423440 
April 3, 2013 
End of September 2013, extended to end of September 2016 
Refrigerated (2 °C to 8°C) 

2-amino-4-chloro-6-(isopropy lamino )-s-triazin 
1,3,5-Triazine-2, 4-diamine, 6-chloro-N-( 1-methy lethy 1 )-

6190-65-4 
187.63 g/mol 

Source: Syngenta Crop Protection, LLC 
~urity: 98.9% . 
Batch ID: DAH-XXXIV-77• 

I 
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R!eceipt Date: 
El ..·xp1rat1on Date: 

I 
srorage: 

G-282791: 
dhemical Name: 

IUPAC: 
CAS: 

Structural Formula: 

GAS No.: 
r-.fiolecular Weight: 
Source: 

• 
I • 

Piunty: 
Batch ID: 

I 
Receipt Date: 

I 

Expiration Date: 
I 

Storage: 

I 
G-28273: 

'hemical Name: 
IUPAC: 

, CAS: 
Structural Formula: 

CCAS No.: 
Molecular Weight: 

I 

Source: 
I 

• 
Piurity:

rtch ID: 

Report Number: 69608 

Aprilll,2013 
February 28, 2015 
Refrigerated (2 °C to 8°C) 

not available 
1,3,5-Triazine-2,4-diamine, 6-chloro-N-ethyl-

1007-28-9 
173 .60 g/mol 
Syngenta Crop Protection, LLC 
99.4% 
DAH-XXXIII-62 
April 11, 2013 
December 31, 2014 
Refrigerated (2 °C to 8°C) 

not available 
1,3,5-Triazine-2,4-diamine, 6-chloro-

3397-62-4 
145.55 g/mol 
Syngenta Crop Protection, LLC 
99.2% 
DAH-XXXIV-65 
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• 

• 

• 

Receipt Date: 
I 

Expiration Date: 
I

Storage: 

Ametryj (G-34162): 
dhemical Name: 

IUPAC: 

CAS: 

Structural Formula: 

GAS No.: 
Molecular Weight: 

I 
Source: 

I 

Piurity: 
Batch ID: 

I •

Receipt Date: 
I 

Expiration Date: 
I 

Storage: 

IPrometryn (G-34161): 
CThemical Name: 

IUPAC: 
CAS: 

Structural Formula: 

U::AS No.: 
Molecular Weight: 

I 

Source: 
I 

Piurity: 
Batch ID: 

IReport Number: 69608 

April 11, 2013 
February 28, 2015 
Refrigerated (2 °C to 8°C) 

N-Ethy1-N'-isopropy 1-6-methy lsulfanyl-[ 1,3 ,5]triazine-2,4-
diamine 
1,3,5-Triazine-2,4-diamine, N-ethyl-N'-(l-methylethyl)-6-
(methylthio )-

~ 

»f 
834-12-8 
227.33 g/mol 
Syngenta Crop Protection, LLC 
98.3% 
410430 
April 3, 2013 
October 2017 
Refrigerated (2 °C to 8°C) 

2,4-Bis(isopropy lamino )-6-methy lthio-s-triazine 
1,3,5-Triazine-2,4-diamine, N,N'-bis(l-methylethyl)-6-
(methylthio )-

7287-19-6 
241.36 g/mol 
Syngenta Crop Protection, LLC 
99.7% 
410566 
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I 
I 

• Receipt Date: 
I . 

Expiration Date: 
I 

Sj1orage: · 

• 

GS-11354: 
dhemical Name: 

IUPAC: 
CAS: 

Structural Formula: 

CTAS No.: 
N1olecular Weight: 

I 
Source: 

I • 
~unty: 
Batch ID: 

I •

Receipt Date: 
I 

Expiration Date: 
I 

Storage: 

I 
GS-11355: 

1
,hemical Name: 

IUPAC: 
CAS: 

Structural Formula: 

CCAS No.: 
Molecular Weight: 

I 

• 
Source: 

I 

Rurity: 

Report Number: 69608 

April 3, 2013 
End of January 2018 
Refrigerated (2 °C to 8°C) 

not available 
1,3,5-Triazine-2,4-'diamine, N-(l-methylethyl)-6-(methylthio )-

4147-57-3 
199.28 g/mol 
Syngenta Crop Protection, LLC 
98.7% 
WFH-1-25 
April 11, 2013 
January 31, 2014 · 
Refrigerated (2 °C to 8°C) 

not available 
1,3,5-Triazine-2,4-diamine, N-ethyl-6-(methylthio )~ 

4147-58-4 
185.25 g/mol 
Syngenta Crop Protection, LLC 
99.1% 
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• 

• 

· Batch ID: 
I •Receipt Date: 
I 

Expiration Date: 
Irage 

GS-2683.1. 
dhemical Name: 

IUPAC: 
CAS: 

Structural Formula: 

GAS No.: 
¥olecular Weight: 
Source: 

I • 
~unty: 
Batch ID: 

I • 
Receipt Date: 

I 
Expiration Date: 

I 

itorage: 

S-Metolachlor (CGA-77102): 
dhemical Name: 

IUPAC: 

CAS: 

tructural Formula: 

DAH-XXXI-29-1 
April 11, 2013 
April 30, 2015 
Refrigerated (2 °C to 8°C) 

not available 
1,3,5-Triazine-2,4-diamine, 6-(methylthio )-

5397-01-3 
157.20 g/mol 
Syngenta Crop Protection, LLC 
99.0% 
DAH-XXXII-60 
April 11, 2013 
November 30, 2014 
Refrigerated (2 °C to 8°C) 

(S)-2-ethyl-6-methyl-N-(2-methoxy-1-methylethyl)­
chloroacetanilide 
acetamide, 2-chloro-N-(2-ethyl-6-methylphenyl)-N-[2-
methoxy-1-methylethyl)-, (S)-
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• OAS No.: 87392-12-9 
Molecular Weight: 283.79 g/mol 
s:ou_rce: Syngenta Crop Protection, LLC 
Pr,mty: 97.9% 
Batch ID: 410316 
Receipt Date: April 3, 2013 

I 

· Expiration Date: End of August 2015 
,torage: Refrigerated (2 °C to 8°C) 

Metolacfulor-ESA (CGA-354743): 
dhemical Name: 

IUPAC: not available 
CAS: Ethanesulfonic acid, 2-[(2-ethyl-6-methylphenyl)(2-methoxy-

1-methylethyl)amino ]-2-oxo-, sodium salt 
Structural Formula: 

• 
GAS No.: 171118-09-5 
Molecular Weight: 351.40 g/mol 

I 

~ou_rce: Syngenta Crop Protection, LLC 
Piunty: 94.2% 
Batch ID: DAH-XXVII-76 

I 

Receipt Date: April 11, 2013 
I 

Expiration Date: February 28, 2015 
I 

Storage: Refrigerated (2 °C to 8°C) 

I 
Metolachlor-OA (CGA-51202): 

dhemical Name: 
IUPAC: not available 

CAS: Acetic acid, [(2-ethyl-6-methylpheny1)(2-methoxy-1-
methylethyl)amino ]oxo-
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• Structural Formula: 

O:AS No.: 
N1olecular Weight: 

I 

Source: 
I 

Piurity: 
Batch ID: 

I 

Receipt Date: 
I 

Expiration Date: 
I 

Storage: 
I . . 

Mesotrione (ZA-1296): 
d:hemical Name: 

IUPAC: 

• 
CAS: 

Structural Formula: 

CCAS No.: 
Molecular Weight: 

I 

Source: 
I 

~urity: 
:Batch ID: 

I 

~eceipt Date: 
Expiration Date: 

I 

Storage: . 

'r--10-. ' 
N 0 

0 
H 

OH 

152019-73-3 
279.33 g/mol 
Syngenta Crop Protection, LLC 
99.4% 
DAH-XXVIII-40 

. April 11, 2013 
March 31, 2014 
Refrigerated (2 °C to 8°C) 

2-[ 4-(methy lsulfonyl)-2-nitrobenzoyl]-1,3-cyclohexanedione 
1,3-cyclohexanedione, 2-[ 4-(methylsulfonyl)-2-nitrobenzoyl] 

°T° 

104206-82-8 
339.32 g/mol 
Syngenta Crop Protection, LLC 
99.5% 
492970 
April 3, 2013 
End of February 2016 
Freezer (-10 °C to -25 °C) 

CharactLization data for the test/reference standards are maintained by the Sponsor. The 
Certifidtes of Analysis are included in Appendix 3 . 
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• 3.2 Test System 

The test Lstems evaluated in this study were surface and ground water. These matrices were 
chosen bbcause they are representative of the matrices for which the method was designed. 

The conJol samples used in this study were provided by the Sponsor. They were received at 
Morse Lkboratories cold and in good condition on March 27, 2013. Upon receipt, the 
samples !were placed in limited-access refrigerated storage (typically 2 °C to 8 °C), where 
they rem 1ained pending analysis for suitability. The samples were logged in according to 
Morse Lkbs SOPs. The sample was uniquely identified by the Sponsor. The laboratory 
assignediadditional designations such as "control," and "fortified control" as appropriate. 
Refrigerator storage temperatures were monitored on a daily basis and were typically at 2 °C 
to 8 °C. !Except for the periods during which the samples were removed for analysis, they 
were stored refrigerated. . 

3.3 EJuipment and Reagents/Supplies 

. The equJ~ment and reagents/supplies used for the method validation were as outlined in the 
method. Identical or equivalent equipment and materials were used, as permitted by the 
method. The equivalent equipment and reagents used were as follows: · 
3.3.1 Equipment 

tutosampler vials: · Xpertek 2 mL, polypropylene vials 12 x 32-mm 
(Cobert Associates, P# 954002) • 

l
utosampler vial caps: · Xpertek Cap Pk, screw caps, black with bonded 

PTFE/SIL Septa (Cobert Associates, P# 952228) 

isposable pasteur pipets: 5 ¾ inch, Fisher Scientific, Catalog #13-678-20A 

I 
Glass graduated pipets: 1-mL, KIMAX-51, No. 37033 

I 
Glass reservoir: Mobile phase reservoir, 1-Liter, Wheatman 

I 
Ripets, electronic: EDP electronic pipets, various sizes and corresponding 

pipet tips (Rainin Instrument Co., Inc., Ridgefield, NJ) 

Vortexer: VWR mini-vortexer (VWR Scientific, Bridgeport, NJ) 

I 
3.3.2 eagents1 

ormic acid: 98% GR ACS, EMD Chemicals 
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• 3.3.3 Pjreparation of Reagents . 

Reagent solutions were prepared as specified38 
in the mbthod. Solutions where equivalent preparation methods were used were as follows: 

il Acetonitrile:HPLC Water 5:95 (v/v); 

a. prepared by-mixing 100-mL ofHPLC water and 5-mL ofHPLC 
acetonitrile. 

b. prepared by mixing 475-mL ofHPLC water and 25-mL ofHPLC 
acetonitrile. 

c. prepared by mixing 570-mL ofHPLC water and 30-mL ofHPLC 
acetonitrile. 

3.4 Prparation of Standard Solutions 

The prer,aration of standard solutions used for this study is described below. The solutions 
were stoted as recommended in the method when not in use (refrigerated, 2 °C to 8 °C). 

3.4.1 !tock Standard Solution 

~or all analytes with the exception of G-30033, G-28279 and G-28273, 10.0 mg 
( corrected for purity) of analytical standard were accurately weighed and • 

I 

quantitatively transferred to a 100-mL volumetric flask. The contents were brought 
tb volume with HPLC methanol to make a stock standard solution having a 
loncentration of I00 µg/mL. · 

fior G-30033, G-28279 and G-28273, 5.0 mg (corrected for purity) of analytical 
standard were accurately weighed and quantitatively transferred to a 100-mL 
v.

1olumetric flask. The contents were brought to volume with HPLC methanol to make 
1a! stock standard solution having a concentration of 50 µg/mL. 

1 
I 

3.4.2 ortificatio~/lntermediate Standard Solutions 

5.0 µg/mL: 5.0 mL of each 100-µg/mL stock standard solution and 10 mL 
of each 50-µg/mL stock standard solution were transferred to a 
100-mL volumetric flask. The contents were brought to 
volume with HPLC methanol and mixed well. 

• 
0.05 µg/mL: 500 µL of a 5.0-µg/mL mixed standard solution were 

transferred to a 50-mL volumetric flask. The contents were 
brought to volume with HPLC acetonitrile:HPLC water (5:95, 
v/v) and mixed well. 
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• 0.005 µg/mL: 50 µL of a 5.0-µg/mL mixed standard solution were transferred 
to a 50-mL volumetric flask. The contents were brought to 
volume with HPLC acetonitrile:HPLC water (5:95, v/v) and 
mixed well. 

3.4.3 HPLC (Calibration) Standard Solutions 

4.0 pg/µL: 

2.0 pg/µL: 

1.0 pg/µL: 

• 0.5 pg/µL: 

0.2 pg/µL: 

0.1 pg/µL: 

0.05 pg/µL: 

• 
Report Number: 69608 

40 µL of a 5.0-µg/mL mixed standard solution were transferred 
to a 50-mL volumetric flask. The contents were brought to 
volume with HPLC acetonitrile:HPLC water (5:95, v/v) and 
mixed well. 

25 mL of a 4.0-pg/µL mixed standard solution were transferred 
to a 50-mL volumetric flask. The contents were brought to 
volume with HPLC acetonitrile:HPLC water (5:95, v/v) and 
mixed well. 

25 mL of a 2.0-pg/µL mixed standard solution were transferred 
to a 50-mL volumetric flask. The contents were brought to 
volume with HPLC acetonitrile:HPLC water (5:95, v/v) and 
mixed well. 

25 mL of a 1.0-pg/µL mixed standard solution were transferred 
to a 50-mL volumetric flask. The contents were brought to 
volume with HPLC acetonitrile:HPLC water (5:95, v/v) and 
mixed well. 

20 mL of a 0.5-pg/µL mixed standard solution were transferred 
to a 50-mL volumetric flask. The contents were brought to 
volume with HPLC acetonitrile:HPLC water (5:95, v/v) and 
mixed well. 

25 mL of a 0.2-pg/µL mixed standard sol"4tion were transferred 
to a 50-mL volumetric flask. The contents were brought to 
volume with HPLC acetonitrile:HPLC water (5:95, v/v) and 
mixed well. 

25 mL of a 0.1-pg/µL mixed standard solution were transferred 
to a 50-mL volumetric flask. The contents were brought to 
volume with HPLC acetonitrile:HPLC water (5:95, v/v) and 
mixed well. 
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• 0.02 pg/µL: 20 mL of a 0.05-pg/µL mixed standard solution were 
transferred to a 50-mL volumetric flask. The contents were 
brought to volume with HPLC acetonitrile:HPLC water (5:95, 
v/v) and mixed well. 

3.5 Analytical Method 

The analitical method independently validated in this study was Syngenta Analytical Method 
T00168I -06 entitled "Analytical Method for the Determination of Atrazine, Simazine, 

1Propazine, G-30033, G-28279, G-28273, Ametryn, Prometryn, GS-11354, GS-11355, 
GS-268311, S-Metolachlor, Metolachlor-ESA, Metolachlor-OA and Mesotrione in Water 
Using Direct-Aqueous Injection ESI-LC/MS/MS, Including Validation Data," dated October 

· 4, 2006. I See Appendix 2 for the complete text of the method. The following is a summary 
of thatmethod: 

To sumjarize, water samples were received cold and then refrigerated until removed for 
analysis.I The samples were allowed to re-equilibrate to room temperature before an aliquot 
sample of water was transferred to a suitable vessel (i.e. test tube) and fortified as' 
necessar~ by judicious choice of standard solution concentration and sample volume (as 
permittetl by the method). After fortification, a portion of the ·sample was transferred to 
an auto-kampler vial. The sample vials were loaded onto the injection tray for 

I 

• 
LC/MS/MS analysis. Two injection sequences for the positive and negative ESI 
detectiobs were performed. Residue quantification was carried out using external standard 
calibratibns. The limit of quantification of the method is 0.05 ppb for all analytes (except 
G-28273 

I 

which has an LOQ of 0.50 ppb) in surface and ground water. 
I . 

The method was used as written. 

Residue !calculations were performed as specified in the analytical method, using the multi­
point caUibration procedure. Calculations were conducted using a validated software 
applicatibn (Applied BioSystems/ MDS Sciex Analyst Software, version 1.6) to create a 
standard! curve based on linear regression and Microsoft Excel® 2007. All standards injected 
were used to generate the standard curve. The regression functions were used to calculate a 

I 

best-fit line (from a set of standard concentrations in pg/µL versus peak response) and to 
determirie concentration of the analyte found during sample analysis from the calculated 

I 

best-fit line. Weighting (1/x) 'was used in construction of the standard curve. Equations 
used foricalculation ofresidues and example calculations can be found in Appendix 4. The 
calculation spreadsheets can be found in Appendix 5. 

3.6 Inlstrumentation Conditions ' 

All samlles were analyzed by HPLC employing tandem mass spectrometric (MS/MS) 
detectiort. Optimum operating conditions were established prior to analysis (as permitted by 
the metliod). Typical conditions were as follows: 

• 
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Operating Conditions • I
Instrument: 

Analytical column: 

1
I 
uard cartridge: 

Guard column: 

Mobile phase: 

Gradient: 

• 
Rlow rate: 

Interface: 

II . . drmzat10n mo e: 

Acquisition mode: 

) . . 1IJect10n vo ume: 

CColumn temperature: 

• Report Number: 69608 

AB Sciex QTRAP 6500 detector with ACQUITY UPLC 
system. The system was controlled and data processed by 
Applied BioSystems/MDS Sciex Analyst Software 
(Version 1.6). 

50-mm x 4.6-mm i.d., Zorbax SB-AQ, 3.5 µm particle size 

Widepore Cl 8, 4 x 2.0 mm, Phenomenex, P# AJO-4320 

Analytical guard cartridge, protects 2-mm to 8-mm i.d. 
columns, Phenomenex, P# AJO-6071 

Fisher water, Fisher acetonitrile, EMD formic acid (all 
solvents HPLC grade) 

Component A: 0.1 % Formic Acid in HPLC water 

Component B:· 0.1 % Formic Acid in HPLC acetonitrile 

Time (min.) %A %B 

0 - 2.00 95.0 5.0 
2.00 - 4.00 5.0 95.0 
4.00 - 6.00 95.0 5.0 

0.5 mL/minute from O-3.00 minutes 
1.00 mL/minute from 3.00 - 4.00 minutes 
0.5 mL/minutes from 4.00 - 6.00 minutes 

TIS (Turbo Ion Spray) 

Positive and Negative(+/-) 

MRM 

10 µL 

25 °C 
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• Retention times: 
Analyte 
Atrazine 
Simazine 
Propazine 
G-30033 
G-28279 
G-28273 
Ametryn 
Prometryn 
GS-11354 
GS-11355 
GS-26831 
S-Metolachlor 
Metolachlor-ESA 
Metolachlor-OA 
Mesotrione 

Retention Time 
~2.6 minutes 
~2.5 minutes 
~2.7 minutes 
~2.3 minutes 
~2.2 minutes 
~1.9 minutes 
~2.3 minutes 
~2.4 minutes I. 

I 
I 

~2.1 minutes 
~2.0 minutes 
~1.8 minutes 
~2.8 minutes 
~2.4 minutes 
~2.5 minutes 
~2.5 minutes 

The detection method utilized was LC/MS/MS employing electrospray (TIS) interface in the 
positive knd negative mode on a triple quadrupole instrument. The instrument was tuned by 
infusing fhe analytes into a TIS (turbo ion spray) source, then creating a tune file to 
maximize the response of each analyte using the TIS source. The acquisition method was 
adjustedjto maximize the response of the fragment ions detected. The ion transitions for each 
analyte are shown in the table below: • 
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MS Conditions: Surface and Ground Water • I 

• 

System I AB Sciex QTRAP 6500 detector with ACQUITY UPLC system 

I 
Declusterin Collision Dwell Acquisition 

Ions Monitored g Potential Energy Time EP CXP Timing 
Analyte Monitored (AMU) (volts) (volts) (seconds) (volts) (volts) (minutes) 

216->174 65 24 40 10 17 0-6 

Atrazine 216-> 104 65 37 40 10 17 0-6 

216-> 132 65 31 40 IO 17 0-6 

s· . I 
202-> 132 55 26 40 10 17 0-6 

1mazme 202-> 124 55 25 40 IO 17 0-6 

I 202-> 104 55 33 40 10 17 0-6 

p . I 230-> 146 69 31 40 10 17 0-6 
ropazme 230-> 188 69 23 40 10 17 0-6

I 
188-> 104 50 33 40 10 17 0-6 

G-30033 188->146 50 23 40 IO 17 0-6 
. -

188->110 50 29 40 10 17 0-6 

174-> 96 88 17 40 10 17 0-6 

G-28279 174-> 104 88 44 40 10 17 0-6 

174-> 146 88 23 40 IO 17 0-6 

146-> 104 54 26 40 10 17 0-6 

G-28273 146-> 110 54 21 40 10 17 0-6 

146-> 79 54 25 40 10 17 0-6 

228-> 186 76 25 40 10 17 0-6 

Ametryn 228->116 76 36 40 10 17 0-6 

228-> 138 76 29 40 10 17 0-6 

242-> 158 78 32 40 10 17 0-6 

Prometryn 242-> 200 78 25 40 10 17 0-6 

I 242-> 152 78 28 40 10 17 0-6 

I 200-> 158 68 25 40 10 17 0-6 

GS-11354 200-> 116 68 33 40 10 17 0-6 

I 200-> 110 68 31 40 10 17 0-6 

I 186-> 96 63 28 40 10 17 0-6 

GS-11355 186-> 158 63 24 40 10 17 0-6 

I 186-> 91 63 25 40 10 17 0-6 

I 158->]]0 56 24 40 10 17 0-6 

GS-26831 158->116 56 25 40 10 17 0-6 

I 158-> 85 56 23 40 10 17 0-6 
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• MS Conilitions: Surface and Ground Water (continued) 
I 

Systein AB Sciex QTRAP 6500 detector with ACQUITY UPLC system 

I
Analyte 
Monit6red 

Ions 
Monitored 
(AMU) 

Dec lustering 
Potential 
(volts) 

Collision 
Energy 
(volts) 

Dwell 
Time 
'seconds) 

EP 
(volts) 

CXP 
'volts) 

Acquisition 
Timing 
'minutes) 

I
S-Metolachlor 

I 

284-----> 176 

284-----> 252 

284----->212 

40 

40 

40 

35 

19 

26 

40 

40 

40 

10 

10 

10 

17 

17 

17 

0-6 

0-6 

0-6 

I
Metolachlor-ESA 

I 

328-----> 121 

328-----> 192 

328-----> 135 

-120 

-120 

-120 

-31 

-28 

-34 

40 

40 

40 

-10 

-10 

-10 

-16 

-16 

-16 

0-6 

0-6 

0-6 

IMetolachlor-OA 

I 

278-----> 206 

278-----> 174 

278-----> 158 

-10 

-10 

-10 

-14 

·-22 

-28 

40 

40 

40 

-10 

-10 

-10 

-16 

-16 

-16 

0-6 

0-6 

0-6 

MesoJione 

I 

338-----> 291 

338----->212 

338-----> 248 

-24 

-24 

-24 

-12 

-41 

-38 

40 

40 

40 

-10 

-10 

-10 

-16 

-16 

-16 

0-6 

0-6 

0-6 

AdJional detector settings are shown in the table below: 

• Parameter Setting 

Acquisition Mode: MRM 

Ionization Modes: Positive(+) and Negative(-) 

Source Temp.: 550 °C 

Nebulizer (GS 1 ): 70 

Auxiliary Gas (GS2): 70 

Curtain Gas: 20 

CAD Gas: Medium 

Ion Spray Voltage: 5500 (+) and 4500 (-) 

The mstrument was operated in both the MS/MS (MRM) positive ion mode and negative 
ion ri1ode for quantitative analysis. Single transition chromatograms for each analyte 
werd integrated and the peak areas used for quantitation. Quantitation was performed 
usini a single transition for each matrix. 

I 
Calibration/Sample Analysis 

A standlrd curve consisting of eight standard concentrations for all analytes ( with the 
exceptio1 n of G-28273which used a standard curve consisting of five standard concentrations) 
was pre~ared by injecting constant volumes of calibration standards at specified 

• 
concentJations. Constant volume injections were used for sample extracts as well. A curve 
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• check standard was injected every 2-4 sample injections. All standard injections were used 
to constrict the standard curve. 

3.7 Foltification Proced.ures 

Surface And· ground water samples were fortified for procedural recovery purposes with the 
addition bf 1.0 mL of a 0.0005-µg/mL spiking solution to a 9.0 mL aliquot of water sample 
which prbduced a 0.05 ppb fortification for all analytes (excluding G-28273), representative 

I . 

of the L(i)Q. Addition of 1.0 mL of a 0.005-µg/mL spiking solution to a 9.0-mL aliquot of 
water saibple produced a 0.50 ppb fortification of all analytes, representative of the LOQ for 
G-282731 and 10 x LOQ for all other analytes. Addition of a 1.0 mL of a 0.05-µg/mL spiking 
solution to a 9.0 mL aliquot of water sample produced a 5.0 ppb fortification for G-28273 
only, rep~esentative of 10 x LOQ. · · 

Untreateh control samples were fortified according to the following scheme: 
I 

• 

j 

Matrix I 
Sample 

Type Fortifyin2 Compounds 
Fortification 

Level 
No. of 

Samples 

Reage!1t 
Blank 

none NIA 1 

Control none NIA 2 

Fortified 
control 

atrazine, simazine, propazine, 
G-30033, G-28279, ametryn, 

prometryn, GS-11354, GS-11355, 
GS-2683 I, S-metolachlor, 

metolachlor-ESA, metolachlor-OA, 
mesotrione 

0.05 ppb 
(LOQ) 

5 

Surface Water G-28273 
0.50 ppb 
(LOQ) 

Fortified 
control 

atrazine, simazine, propazine, 
G-30033, G-28279, ametryn, 

prometryn, GS-11354, GS-11355, 
GS-2683 I, S-metolachlor, 

metolachlor-ESA, metolachlor-OA, 
mesotrione 

0.50 ppb 
(10 x LOQ) 

5 

G-28273 
5.0 ppb . 

(10 x LOQ) 
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• Sample
Matrix I Type 

Reagent 
Blank 

Control 

Fortified 
control 

Ground Water 

Fortified 
control 

• 

Fortifying Compounds 

none 

none 
atrazine, simazine, propazine, 
G-30033, G-28279, ametryn, 

prometryn, GS-11354, GS-11355, 
GS-26831, S-metolachlor, 

metolachlor-ESA, metolachlor-OA, 
mesotrione 

G-28273 

atrazine, simazine, propazirie, 
G-30033; G-28279, ametryn, 

prometryn, GS-11354, GS-11355, 
GS-26831, S-metolachlor, 

metolachlor-ESA, metolachlor-OA, 
mesotrione 

G-28273 

3.8 Mldifications, Interpretations, and Critical Steps 

The anaJtical method was run as written. 

3.9 stltistics 

Fortification 
Level 

No. of 
Samples 

NIA 1 

NIA 2 

0.05 ppb 
(LOQ) 

5 

0.50 ppb 
(LOQ) 

0.50 ppb 
(10 x LOQ) 

5 

5.0 ppb 
(10 x LOQ) 

StatisticJl methods used were limited to calculations of the mean, range, standard deviation 
and relat~ve standard deviation. Validated software programs, Microsoft Excel® 2007 and 
Applied iBioSystems/MDS Sciex Analyst software (version 1.6), were employed to develop 
all regre~sion analysis and statistical data. 

4.0 RE
1

suLTS 

4.1 P1•-Valida lion Eva Iua lions 

Prior to analysis of actual validation samples, the control samples initially selected for use in 
the study were analyzed to determine if any interferences were present in the area of elution. 
The resJlt of this evaluation indicated that the control samples provided were free of any 
interferehce that would affect the analyte responses. The results are summarized below. See 

I 

• Table I['"more detailed data. 
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·• 
4.3 cJmmunications 

CommuJication with the Study Sponsor occurred to discuss items such as . . 
1) clarifibation/approval of the protocol and method, 2) acquisition of analytical standards 
and cont~ol samples and 3) questions regarding preparation of reagents. A complete list of 
commw-ilications is provided in Appendix 6. 

4.4 Tile Requirements . . 

A singlelanalyst completed a sample set consis~ing of 13 samples in approximately three 
hours with LC-MS/MS analysis performed overnight. 

4.5 P~otocol/SOP/Method Devfations/Memos to the Study File 

• 

No metJod deviations were generated for this study. 

Two mebos to the study file were generated for this study. The first memo, dated August 7, 
2013, d6cumented the addition of a dilution factor in the calculation of analyte ppb. The 
s~cond rilemo, dated January 3, 2014, acknowledged a transcription error found for some 
standardl concentration units withjn the chromatographic runs generated in this study . 
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• The deviations and memos described above were not considered to have a negative impact on 
the integtity of the study. 

I 
5.0 CONCLUSION 

Morse Llboratories, LLC successfully independently validated Syngenta Analytical Method 
T001681:-06 entitled "Analytical Method for the Determination of Atrazine, Simazine, 
Propazine, G-30033, G-28279, G-28273, Ametryn, Prometryn, GS-11354, GS-11355, 
GS-268311, S-Metolachlor, Metolachlor-ESA, Metolachlor-OA and Mesotrione in Water 
Using Direct-Aqueous-Injection ESI-LC/MS/MS, Including Validation Data." 

The metlod was demonstrated to be suitable for the determination of atrazine, simazine, 
propazinb, G-30033, G-28279, G-28273, ametryn, prometryn,GS-11354, GS-11355, 
GS-2683:1, S-metolachlor, metolachlor-ESA, metolachlor-OA and mesotrione in surface and 
ground water, the matrices for which the method was designed. An LOQ of 0.05 ppb was 
confirmdd for all analytes with the exception of G-28273 which had a confirmed LOQ of 
0.50 ppbl. 

I 
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Equations• cllculations for instrumental analysis were conducted using a validated software 
a~plication to create a standard curve based on linear regression. All standards 
injected were used in the generation of the standard curve. The regression functions 
were used to calculate a best fit line (from a set of standard concentrations in pg/µL 
vdrsus peak response) and to determine concentrations of the analyte found during 
sahlple analysis from the calculated best fit line. For this study, the correlation 
cdefficient for each calibration curve was equal to or greater than 0.990 (r2 equal to or 
g1eater than 0.98). 1/x weighting was used. 

The equation used for the least squares fit is: 

y=mx+b 

where: 

• 
1. 

2. 

y = peak response 
m slope 
X pg/µL found for peak of interest 
b y-intercept 

The calculations used for pg found was: 
a. 

pg found = iryection volume ( µL) x pg/µL found b. 

where: 

injection volume (µL) = constant volume injected of standard for each 
sample (10 µL) 

pg/µL found = pg/µL of analyte found as determined from the 
standard curve 

The calculations for ppb found and percent recovery (for fortified samples) were: 

a. The amount of analyte (in ppb) found in the sample was calculated according 
to the following equation: 

Analyte Found (pg) .
Residue(ppb) = . x HPLC DJ/. Factor 

Amt. Samp. fry. (mg) 
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where: 

Analyte Found (pg) = injection volume (µL) multiplied by pg/µL 
found as determined from the standard curve 

Arnt. Sarnp. lnj. (mg) = injection volume (µL) multiplied by the 
following conversion factors 

1 rnL/ 1000 µL conversion fa~tor 

1 g/1 rnL conversion factor 

1000 rng/1 g conversion factor 

HPLC Dil. Factor = dilution of sample extract required to produce 
analyte responses bracketed by standards 

b. The percent recovery in fortified control samples is ~alculated as follows: 

ppb found in fortified control - average ppb found in control x OO
% Recovery 1 

ppbadded 

Example Calculations 

All anal~tes were calculated in an identical manner. Only examples of atrazine residue 
calculatibns were provided and thus serve to illustrate the calculations for all analytes in 

Isurface and ground water. 

1. LIMS ID# 123488, Surface water, Atrazine, Set# 5, RIMV00312-0001, 
Controi'S (Figure 1-2): 

I 87 388 peak response ~ 0. 0260 pg/µL 

pgfound=I0µL x 0.0260pglµL 

= 0.26 

• Report Number: 69608 Page511 of765 



• 
2. 

• 

• 

ppb = x 
0·26 pg x I 

10mg 

ppb = 0.026 

Reported ppb = < 0. 05 

LIMS ID# 123488, Surface water, Atrazine, Set# 5, RIMV00312-0001, 
Fortified Control 35 @ 0.05 ppb (Figure 1-3): 

5 62 5 9 2 peak response - 0. 0804pg/µL 

pg found= JO µL x 0.0804 pglµL 

= 0.804 

ppb = x 0.804 pg x 1-
10 mg 

ppb = 0.0804 

Reported ppb = 0.0804 

0.0804ppb-0.0265ppb x!OO 
%Ra ecovery = 

0.05 ppb 

= 108% 
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