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1 INTRODUCTION

1.1 Scope of the Method

BASF method R0067/01 was developed to determine the residues of BAS 850 H (Reg. No.
5654329) and M850H001 (Reg. No. 5749359) in soil with LOQ 0.1 ug/kg using LC-MS/MS. The
method was developed and validated at ADPEN Laboratories (Reference 1). The method was
independently validated at JRF America, Audubon, PA.

The independent lab validation was conducted using two fortification levels, at the LOQ (0.1
ug/kg) and ten times the LOQ (1.0 pg/kg), for soil. Five replicates were analyzed at each
fortification level. Additionally, two unfortified sample replicates and one reagent blank were
analyzed.

1.2 Principle of the Method

Using BASF Analytical Method No. R0067/01, residues of BAS 850 H and M850H001 in 5-g soil
samples are extracted twice by shaking with methanol:water with 0.1% formic acid (70:30 v/v).
The sample extracts are decanted each time and combined into a 50-mL centrifuge tube. An
aliquot (50%) from the extract is concentrated to the aqueous layer under nitrogen at 50°C. The
extract is then partitioned with a mixture of cyclohexane-ethyl acetate (90:10 v/v). An aliquot of
the organic layer (95%) is evaporated to dryness at 50 °C under nitrogen. Residues are re-
dissolved in methanol-water with 0.1% formic acid (20:80 v/v) for the LC-MS/MS determination.

The final determination is conducted using LC-MS/MS in positive electrospray ionization mode.
The mass transitions monitored were m/z 413—74 (primary, quantitative) and m/z 413—134
(secondary, confirmatory) for BAS 850 H and m/z 397—114 (primary, quantitative) and m/z
397—114 (secondary on different column, confirmatory) for M850H001. The results are
calculated by direct comparison of sample peak areas to that of external standards. The method
procedure used for this independent laboratory validation is provided in Appendix 10.1.

The method has a limit of quantitation of 0.1 pg/kg in soil for BAS 850 H and its metabolite,
M850H001 with the limit of detection of 0.026 ug/kg (26% of LOQ). All analytes are determined
individually.

1.3 Specificity

The method determines residues of BAS 850 H and M850H001 in soil by LC-MS/MS, which is a
highly selective and sensitive LC-MS/MS method. No interfering peaks were found at the
retention times for these analytes. The multiple reaction monitoring (MRM) transitions identifying
each analyte used in this subject study were determined by product ion spectra in the method
validation study.

Matrix effects were determined to be significant during method validation. Therefore, matrixes
matched calibration standards, prepared alongside samples, and were used for all analysis in
this Independent Laboratory Validation (ILV) study.

For BAS 850 H, as LC-MS/MS is regarded as a highly-specific detection method when two ion
transitions have been validated, an additional confirmatory method or technique is not
necessary. For M850H001, only one transition ion provided sufficient sensitivity; therefore, a
secondary HPLC column and instrument conditions were used for confirmation.
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2 REFERENCE SUBSTANCE AND SAMPLING HISTORY

21 Test Systems
The following test system was used in this study:

Test System 1: Clay Loam Soil (BASF Sample ID R1801810004R02); JRFA sample ID: 205205
The description and characterization of the test system used is provided in the respective
certificates (Appendix 10.2).

The sponsor provided a container of frozen sample. One sample number was assigned to this
test system upon receipt. The test system was stored frozen (-20°C) prior to use.

2.2 Test Substance

Reference substance was provided by the sponsor, BASF, and stored in a refrigerator (~4°C)
until use. A reserved portion of the reference material, as well as documentation specifying the
location of the synthesis and characterization information is retained by BASF Corporation at
Research Triangle Park, North Carolina. All analysis was completed before the expiration of the
reference material. The Certificate of Analysis is included with this report in Appendix 10.3.

BAS 850 H
BASF Reg. No. 5654329
Molecular Formula  C,gH4,F3N40,S
Molecular Weight 412.3 g/mol
1,5-dimethyl-6-thioxo-3-[2,2,7-trifluoro-3-oxo-4-(prop-2-yn-1-yl)-3,4-
IUPAC Name dihydro-2H-1,4-benzoxazin-6-yl]-1,3,5-triazinane-2,4-dione
Lot No. L84-130
Purity (%) 99.2%
Storage Advice Room temperature (25°C or cooler)
GLP Yes

Expiration Date

Chemical structure

January 01, 2028

M850H001
BASF Reg. No. 5749359
Molecular Formula C16H11F3N4Os
Molecular Weight 396.3 g/mol
1,3-dimethyl-5-[2,2,7-trifluoro-3-oxo-4-(prop-2-yn-1-yl)-3,4-dihydro-2H-1,4-
IUPAC Name benzoxazin-6-yl]-1,3,5-triazinane-2,4-6-trione
Lot No. L85-52
Purity (%) 98.7%

Storage Advice

Room temperature (25°C or cooler)
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GLP Yes
Expiration Date March 01, 2022

Chemical structure

Standard Stability

The stability of the analytes in standard solutions has been determined in related studies on BAS
850 H and its metabolites in soil (Reference 2).

Standard stability was not established in this study and was determined in related studies on
BAS 850 H and its metabolites in soil (Reference 2), in which analyte stability for stocks and
intermediate (fortification) standard solutions in methanol with 0.1% formic acid was
demonstrated for up to a period of 235 Days for both BAS 850 H and M850H001 when stored
refrigerated. Calibration solutions of BAS 850 H and M850H001 in methanol-water with 0.1%
formic acid (20:80, v/v) exhibited stability for up to 83 days when stored refrigerated.

During the course of this ILV study, the test/reference substance solutions were stored under
refrigerated conditions and all solutions were used within the demonstrated time period of
stability. An example of preparation and dilution scheme is presented in Appendix 10.4.

3 ANALYTICAL PROCEDURE

3.1 Validation

BASF method R0067/01 was used during independent laboratory validation in which 13 samples
were used in the sample set: one reagent blank, two unfortified control samples, five samples
fortified at the LOQ (0.1 pg/kg), and five samples fortified at ten times the LOQ (1.0 pg/kg). The
method procedure used for this independent laboratory validation is provided in Appendix 10.1

3.2 Route of Administration

For each sample, 5g (£ 0.1 g) of matrix was measured using a calibrated balance into Teflon
50mL-centrifuge tube and fortified with the appropriate fortification solution using a calibrated
micropipette (20-100 pL size).

The following scheme was used for fortification of the samples:

Sample Concentration of Volume of Level of
Sample Type Weight Spiking Solution [ Spiking Solution Fortification
(9) [ug/mL] [mL] [ug/g]
Control 5.00+0.1 - - -
Fortification (LOQ) 5.00+0.1 0.01 0.050 0.0001*
Fortification (10xLOQ) 5.0040.1 0.10 0.050 0.001

* Limit of quantitation



BASF Study No.: 899174 Page 15 of 191
Reg. Doc. No.: 2020/2088004

33 Extraction

5g + 0.1 g samples of control soil were weighed out then fortified as described above. Samples
were extracted twice by shaking with 25 mL of methanol:water with 0.1% formic acid (70:30 v/v)
for 45 minutes. The sample extracts were centrifuged for 10 minutes at approximately 3500 rpm
and then the supernatant was decanted each time and combined into a 50-mL volumetric flask.
The combined extracts were brought to volume using methanol:water with 0.1% formic acid
(70:30, v/v). Samples were vortexed then transferred to a glass container.

3.4  Sample Clean-up

10 mL of extract was transferred to a glass tube and concentrated to the aqueous layer (~5 mL)
under nitrogen at 50°C. An additional 5 mL of extract was added to the glass tube and
concentrated to the aqueous layer (~5 mL). This was repeated two more times (concentrating
an additional 5 mL of extract each time), for a total extract volume of 25mL. The final extract
was concentrated to the aqueous layer (7.4 mL mark) under nitrogen at 50°C.

The aqueous extract was then transferred to a separatory funnel and partitioned with a mixture
of cyclohexane-ethyl acetate (90:10 v/v). 9.5 mL of the organic layer (95%) was evaporated to
dryness at 50 °C under nitrogen.

3.5 Preparation for Measurement

0.5 mL of methanol with 0.1% formic acid was added; samples were vortexed and then
sonicated for 2 minutes. 2.0 mL of water with 0.1% formic acid was added and samples were
vortexed. Samples were filtered using a 0.45 um PTFE filters, diluted using control matrix
extract (for 10xLOQ samples), then vialed for the LC-MS/MS determination

3.6 Stability of Extracts

Extract stability was not established in this study and was determined during validation of the
method. During ILV study, sample extracts were analyzed within 1 day of extraction.

3.7 Influence of Matrix Effects on Analysis

For BAS 850 H and M850H001, significant matrix effects were observed during the method
validation study (Reference 1). Therefore, matrix matched standards were used in this ILV.
Matrix matched standards should be prepared alongside samples improving similar matrix load
between samples and matrix matched standards.
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Analytical procedure: BASF Method R0067/01: Method for the determination of
BAS 850 H (Reg. No. 5654329), and its metabolite M850H001
(Reg. No. 5749359), in Soil with LOQ of 0.1 pg/kg using LC-
MS/MS

Confirmatory technique: For BAS 850 H, a secondary MRM transition was used for
confirmation. Due to the high selectivity and specificity of LC-
MS/MS an additional confirmatory technique was not necessary.
For M850H001, only one transition provided enough sensitivity, so
a second HPLC column and instrument method using the same
transition was used for confirmation.

LoOQ: 0.1 pg/kg (lowest fortification level)

LOD: The LOD was determined during the method validation and was
not conducted during this independent laboratory validation. The
limit of detection (LOD) for each analyte was set at 0.026 ug/kg or
26% of the LOQ during method validation. In addition, the LOD
for each analyte in each matrix was calculated using the standard
deviation of the LOQ fortifications in each matrix.

Levels of fortification: LOQ and 10xLOQ

Time required: A set of 13 samples requires approximately 8 hours of work
(This time includes the evaluation of the results, the preparation of
the equipment, and reporting of all raw data under GLP)

6 DISCUSSION

Linearity

For BAS 850 H and M850H001, five mixed matrix matched calibration standards were prepared
by fortifying untreated control extracts. Acceptable linearity was observed for the standard range
and mass transitions/instrumental methods tested for each analyte and matrix. The method-
detector response was linear over the 0.025 to 0.5 ng/mL calibration range. Good linearity (r2 =
0.99) was observed over this range.

Standard Stability

Standard stability was not established in this study and was determined in a separate study, in
which analyte stability for stocks and intermediate (fortification) standard solutions in methanol
with 0.1% formic acid was demonstrated for up to a period of 235 Days for both BAS 850 H and
M850H001 when stored refrigerated. Calibration solutions of BAS 850 H and M850H001 in
methanol-water with 0.1% formic acid (20:80, v/v) exhibited stability for up to 83 days when
stored refrigerated.
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During the course of this ILV, the test/reference substance solutions were stored under
refrigerated conditions and all solutions were used within the demonstrated time period of
stability.

Extract Stability

Extract stability was not established in this study and was determined during validation of the
method. During ILV study, sample extracts were analyzed within 1 day of extraction.

Specificity/Selectivity

The method determines residues of BAS 850 H and M850H001 in soil by LC-MS/MS, which is a
highly selective and sensitive LC-MS/MS method. No interfering peaks were found at the
retention times for these analytes. The multiple reaction monitoring (MRM) transitions identifying
each analyte, used in this subject study, were determined by product ion spectra in the method
validation study.

Limit of Quantitation (LOQ)

The limit of quantitation (LOQ) was defined by the lowest fortification level successfully tested.
The LOQ is 0.1 yg/kg for each analyte, corresponding to a concentration in the final extract of
0.1 ng/mL.

Limit of Detection (LOD)

The LOD was determined during the method validation and was not conducted during this
independent laboratory validation. The limit of detection (LOD) for each analyte was set at 0.026
Ma/kg or 26% of the LOQ during method validation. In addition, the LOD for each analyte in
each matrix was calculated using the standard deviation of the LOQ fortifications in each matrix.

Repeatability

The overall relative standard deviations (RSD, %) for all fortification levels were below 20%. It
was demonstrated that BASF method R0067/01 fulfils acceptability requirements with regards to
specificity, repeatability, limit of quantitation, and recoveries. This method fulfils the ability to
detect and quantify the material.
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Method - (continued)
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Method - (continued)
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Method - (continued)
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Method - (continued)
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Method - (continued)
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Method - (continued)
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Method - (continued)
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Method - (continued)
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Method - (continued)
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Method - (continued)
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Method - (continued)
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Method - (continued)
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Method - (continued)
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Method - (continued)
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Appendix 10.4: Standard and Fortification Solutions Preparation

Stock Solutions

A stock solution of BAS 850 H was prepared at a concentration of approximately 1000 ug/mL in
methanol with 0.1% formic acid by accurately weighing 0.0122 g of the reference standard, using
an analytical balance, into a 10 mL grade A volumetric flask. The volume was diluted to 10 mL
using methanol with 0.1% formic acid. The relative purity (99.2%) of the analyte was taken into
account when calculating the final solution concentration. Fortification and calibration standard
solutions were prepared in separate dilution series from the same stock solution.

. Weight Concentration
Compound Name Purit
P y (@) (Hg/mL)
BAS 850 H 99.2% 0.0122 1210

A stock solution of M850H001 was prepared at a concentration of approximately 1000 ug/mL in
methanol with 0.1% formic acid by accurately weighing 0.0104 g of the reference standard, using
an analytical balance, into a 10 mL grade A volumetric flask. The volume was diluted to 10 mL
using methanol with 0.1% formic acid. The relative purity (98.7%) of the analyte was taken into
account when calculating the final solution concentration. Fortification and calibration standard
solutions were prepared in separate dilution series from the same stock solution.

. Weight Concentration
Compound Name Purit
P y (@) (Hg/mL)
M850H001 98.7% 0.0104 1030

Fortifications Solutions

Intermediate stock solutions (1 pg/mL) were prepared by combining then diluting the stock
solutions of BAS 850 H and M850H001 with 0.1% formic acid in methanol. Fortification solutions
were prepared using a dilution series as exemplified in the tables below.

Primary Primary_ Aliquot Volume | Final Volume Final . New Solution
Solution Concentration (mL) (mL) Concentration D
(ng/mL) (ng/mL)
JRFA-630/1-6 1210 0.413 50.0 10.0 JRFA-630/1-8
JRFA-630/1-7 1030 0.485 50.0 10.0 JRFA-630/1-8
JRFA-630/1-8 10.0 5.00 50.0 1.00 JRFA-630/1-9
JRFA-630/1-9 1.00 5.00 50.0 0.100 JRFA-630/1-10
JRFA-630/1-10 0.100 5.00 50.0 0.0100 JRFA-630/1-11
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Appendix 10.5: Example Calculations of Residues and Recoveries

Calculation of results was based on area measurements. The recoveries of all analytes were
calculated relative to the linearity curve generated with each set.

The recovery is a percentage of the fortified amount of the analyte (ng), which was recovered
after the entire sample work-up steps.

The residues of BAS 850 H in ug/L (ppb) are calculated as shown in equations | and II:

. Response — Intercept
I. Concentration [ng/mL] = Siope = C4

Vend X Ca X DF
G X Ap X 1000

ll. Residues in the Sample Matrix (ug/g) =

Venda = Final volume of the extract after all steps (mL)

Ca = Concentration of analyte as read from the calibration curve (ng/mL)
G = Volume of sample extracted (mL)

Ar = Aliquotation factor

DF = Dilution factor

Recovery is the percentage of the fortified amount (ug), which is recovered through the method.
The recoveries of spiked compounds are calculated according to equation IlI:

(Residue in fortified sample - Residue in control)

lll. Recovery (%) = x 100

Amount of analyte fortified

Example of Calculation:
BAS 850 H, primary quantitation (m/z 413 — 74), in soil, fortified at 0.10 pg/kg (LOQ):

The following values were used in this calculation:

JRFA Sample ID (extracted 07/01/2020) LOQ 1
Analytical Report 07012020 ILV Saoll
Peak area of fortified sample (LOQ 1) 34021.313
Peak area of control sample (UTC-1) 66.185
Calibration Slope 283048.7806
Intercept 1961.954257
Sample Weight (G) 4.98
Aliquotation Factor (Ag) 0.5

Final Volume (Vgng) 2.50 mL
Dilution Factor (DF) 1

Unit Conversion Factor 1000 ng/ug

Concentration (ng/mL) = 34021.313 — 1961.954257 = 0.113 ng/mL

283048.7806

Residue (ug/L)

2.5mL x0.113 ng/mL x 1 = 0.000114 ug/g

4.98g x 0.5 x 1000 ng/ug
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Recovery (%) = 0.000114 pyg/g x 100%  =114%
0.0001 ug/g

Analyst Software version 1.6.2 was used to generate calibration curves and concentrations in
ng/mL. The values reported in the tables are calculated with full precision, using Excel, but
displayed with rounding. Minor / insignificant discrepancies may be observed when recalculated.
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Appendix 10.7: Instrument Conditions and Parameters

LC-MS/MS Conditions (Primary and Secondary Quantitation)
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Parameter

Chromatographic System

Agilent 1290 Infinity

Analytical-column

Phenomenex Kinetex 2.6 um, 3mm x 50 mm; SN: H20-180518

Column Temperature

40°C

Injection Volume

20 pL

Mobile Phase A

1% Formic Acid in Water

Mobile Phase B

0.1% Formic Acid in Acetonitrile

Flow Rate 0.5 mL/min

Divert Valve 1.0-7.5min to MS; remaining elution time to waste
T"T‘e % Phase A % Phase B
(min)
0.0 80.0 20.0
0.05 80.0 20.0

Gradient 6.00 50.0 50.0
7.00 1.0 99.0
7.90 1.0 99.0
7.91 80.0 20.0
8.00 80.0 20.0

Detection System

AB Sciex QTrap 6500 Mass Spectrometer

Source lonization

Turbo Spray lon Drive Electrospray (ESI)

Polarity Positive
lonization Temperature 150 °C
lon Spray Voltage 5500.00
Curtain Gas 20.00
lon Source Gas 1 60
lon Source Gas 2 40
i . Retention
Analyte Transitions Dwell Time DP CE EP CXP Time
(m/z) (msecs) (min)
413 — 74* 150.00 156.00 | 89.00 | 10.00 | 10.00
BAS 850 H ~6.87
413 —- 134 150.00 151.00 | 71.00 | 10.00 | 14.00
M850H001 397 — 114* 150.00 116.00 | 81.00 | 10.00 | 12.00 ~4.97

* Primary quantitation transition. Either transition could be used for quantitation in case interference is observed at the
same retention time.
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LC-MS/MS Conditions (Confirmatory Method used for M850H001)
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Parameter

Chromatographic System

Agilent 1290 Infinity

Analytical-column

Waters XBridge BEH C18 XP 2.5 ym, 4.6 mm x 50 mm; SN:

01843010518334
Column Temperature 40°C
Injection Volume 20 uL

Mobile Phase A

1% Formic Acid in Water

Mobile Phase B

0.1% Formic Acid in Acetonitrile

Flow Rate 0.8 mL/min

Divert Valve 1.0-9.0 min to MS; remaining elution time to waste
T"T‘e % Phase A % Phase B
(min)
0.00 80.0 20.0
0.05 80.0 20.0

Gradient 6.00 50.0 50.0
8.00 1.0 99.0
8.90 1.0 99.0
9.00 80.0 20.0
10.00 80.0 20.0

Detection System

AB Sciex QTrap 6500 Mass Spectrometer

Source lonization

Turbo Spray lon Drive Electrospray (ESI)

Polarity Positive
lonization Temperature 150 °C
lon Spray Voltage 5500.00
Curtain Gas 20.00
lon Source Gas 1 60
lon Source Gas 2 40
i . Retention
Analyte T"a("ns];tz')""s D‘('ﬂ'ez's’;‘e DP | CE | EP | CXP Time
(min)
M850H001 397 — 114 150.00 116.00 | 81.00 | 10.00 | 12.00 ~6.1
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	Standard stability was not established in this study and was determined in related studies on BAS 850 H and its metabolites in soil (Reference 2), in which analyte stability for stocks and intermediate (fortification) standard solutions in methanol with 0.1% formic acid was demonstrated for up to a period of 235 Days for both BAS 850 H and M850H001 when stored refrigerated. Calibration solutions of BAS 850 H and M850H001 in methanol-water with 0.1% formic acid (20:80, v/v) exhibited stability for up to 83 d
	During the course of this ILV study, the test/reference substance solutions were stored under refrigerated conditions and all solutions were used within the demonstrated time period of stability.  An example of preparation and dilution scheme is presented in Appendix 10.4. 


	3 ANALYTICAL PROCEDURE 
	3 ANALYTICAL PROCEDURE 
	3.1 Validation 
	3.1 Validation 
	BASF method R0067/01 was used during independent laboratory validation in which 13 samples were used in the sample set: one reagent blank, two unfortified control samples, five samples fortified at the LOQ (0.1 µg/kg), and five samples fortified at ten times the LOQ (1.0 µg/kg). The method procedure used for this independent laboratory validation is provided in Appendix 10.1 

	3.2 Route of Administration 
	3.2 Route of Administration 
	For each sample, 5g (± 0.1 g) of matrix was measured using a calibrated balance into Teflon 50mL-centrifuge tube and fortified with the appropriate fortification solution using a calibrated micropipette (20-100 µL size). 
	The following scheme was used for fortification of the samples: 
	Sample Type 
	Sample Type 
	Sample Type 
	Sample Weight (g) 
	Concentration of Spiking Solution [µg/mL] 
	Volume of Spiking Solution [mL] 
	Level of Fortification [µg/g] 

	Control 
	Control 
	5.00±0.1 
	-
	-
	-

	Fortification (LOQ) 
	Fortification (LOQ) 
	5.00±0.1 
	0.01 
	0.050 
	0.0001* 

	Fortification (10×LOQ) 
	Fortification (10×LOQ) 
	5.00±0.1 
	0.10 
	0.050 
	0.001 


	* Limit of quantitation 

	3.3 Extraction 
	3.3 Extraction 
	5g ± 0.1 g samples of control soil were weighed out then fortified as described above. Samples were extracted twice by shaking with 25 mL of methanol:water with 0.1% formic acid (70:30 v/v) for 45 minutes. The sample extracts were centrifuged for 10 minutes at approximately 3500 rpm and then the supernatant was decanted each time and combined into a 50-mL volumetric flask. The combined extracts were brought to volume using methanol:water with 0.1% formic acid (70:30, v/v). Samples were vortexed then transfe

	3.4 Sample Clean-up 
	3.4 Sample Clean-up 
	10 mL of extract was transferred to a glass tube and concentrated to the aqueous layer (~5 mL) under nitrogen at 50ºC. An additional 5 mL of extract was added to the glass tube and concentrated to the aqueous layer (~5 mL). This was repeated two more times (concentrating an additional 5 mL of extract each time), for a total extract volume of 25mL. The final extract was concentrated to the aqueous layer (7.4 mL mark) under nitrogen at 50ºC. 
	The aqueous extract was then transferred to a separatory funnel and partitioned with a mixture of cyclohexane-ethyl acetate (90:10 v/v). 9.5 mL of the organic layer (95%) was evaporated to dryness at 50 ºC under nitrogen. 

	3.5 Preparation for Measurement 
	3.5 Preparation for Measurement 
	0.5 mL of methanol with 0.1% formic acid was added; samples were vortexed and then sonicated for 2 minutes. 2.0 mL of water with 0.1% formic acid was added and samples were vortexed. Samples were filtered using a 0.45 µm PTFE filters, diluted using control matrix extract (for 10xLOQ samples), 
	the LC-MS/MS determination then vialed for 


	3.6 Stability of Extracts 
	3.6 Stability of Extracts 
	Extract stability was not established in this study and was determined during validation of the method. During ILV study, sample extracts were analyzed within 1 day of extraction. 

	3.7 Influence of Matrix Effects on Analysis 
	3.7 Influence of Matrix Effects on Analysis 
	For BAS 850 H and M850H001, significant matrix effects were observed during the method validation study (Reference 1). Therefore, matrix matched standards were used in this ILV. Matrix matched standards should be prepared alongside samples improving similar matrix load between samples and matrix matched standards. 
	Figure
	Analytical procedure: 
	Confirmatory technique: 

	LOQ: LOD: 
	LOQ: LOD: 
	Levels of fortification: Time required: 


	6 DISCUSSION 
	6 DISCUSSION 
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	BASF Method R0067/01: Method for the determination of BAS 850 H (Reg. No. 5654329), and its metabolite M850H001 (Reg. No. 5749359), in Soil with LOQ of 0.1 µg/kg using LCMS/MS 
	-

	For BAS 850 H, a secondary MRM transition was used for confirmation. Due to the high selectivity and specificity of LCMS/MS an additional confirmatory technique was not necessary. For M850H001, only one transition provided enough sensitivity, so a second HPLC column and instrument method using the same transition was used for confirmation. 
	-

	0.1 µg/kg (lowest fortification level) 
	0.1 µg/kg (lowest fortification level) 
	The LOD was determined during the method validation and was not conducted during this independent laboratory validation. The limit of detection (LOD) for each analyte was set at 0.026 µg/kg or 26% of the LOQ during method validation. In addition, the LOD for each analyte in each matrix was calculated using the standard deviation of the LOQ fortifications in each matrix. 
	LOQ and 10×LOQ 
	A set of 13 samples requires approximately 8 hours of work (This time includes the evaluation of the results, the preparation of the equipment, and reporting of all raw data under GLP) 
	Figure
	Linearity 
	For BAS 850 H and M850H001, five mixed matrix matched calibration standards were prepared by fortifying untreated control extracts. Acceptable linearity was observed for the standard range and mass transitions/instrumental methods tested for each analyte and matrix. The method-
	detector response was linear over the 0.025 to 0.5 ng/mL calibration range. Good linearity (r2 ≥ 
	0.99) was observed over this range. 
	Standard Stability 
	Standard stability was not established in this study and was determined in a separate study, in which analyte stability for stocks and intermediate (fortification) standard solutions in methanol with 0.1% formic acid was demonstrated for up to a period of 235 Days for both BAS 850 H and M850H001 when stored refrigerated. Calibration solutions of BAS 850 H and M850H001 in methanol-water with 0.1% formic acid (20:80, v/v) exhibited stability for up to 83 days when stored refrigerated. 
	During the course of this ILV, the test/reference substance solutions were stored under refrigerated conditions and all solutions were used within the demonstrated time period of stability. 
	Extract Stability 
	Extract stability was not established in this study and was determined during validation of the method. During ILV study, sample extracts were analyzed within 1 day of extraction. 
	Specificity/Selectivity 
	The method determines residues of BAS 850 H and M850H001 in soil by LC-MS/MS, which is a highly selective and sensitive LC-MS/MS method. No interfering peaks were found at the retention times for these analytes. The multiple reaction monitoring (MRM) transitions identifying each analyte, used in this subject study, were determined by product ion spectra in the method validation study. 
	Limit of Quantitation (LOQ) 
	The limit of quantitation (LOQ) was defined by the lowest fortification level successfully tested. The LOQ is 0.1 µg/kg for each analyte, corresponding to a concentration in the final extract of 

	0.1 ng/mL. 
	0.1 ng/mL. 
	Limit of Detection (LOD) 
	The LOD was determined during the method validation and was not conducted during this independent laboratory validation. The limit of detection (LOD) for each analyte was set at 0.026 µg/kg or 26% of the LOQ during method validation. In addition, the LOD for each analyte in each matrix was calculated using the standard deviation of the LOQ fortifications in each matrix. 
	Repeatability 
	The overall relative standard deviations (RSD, %) for all fortification levels were below 20%. It was demonstrated that BASF method R0067/01 fulfils acceptability requirements with regards to specificity, repeatability, limit of quantitation, and recoveries. This method fulfils the ability to detect and quantify the material. 
	Figure
	Figure
	Method – (continued) 
	Figure
	Method – (continued) 
	Figure
	Method – (continued) 
	Figure
	Method – (continued) 
	Figure
	Method – (continued) 
	Figure
	Method – (continued) 
	Figure
	Method – (continued) 
	Figure
	Method – (continued) 
	Figure
	Method – (continued) 
	Figure
	Method – (continued) 
	Figure
	Method – (continued) 
	Figure
	Method – (continued) 
	Figure
	Method – (continued) 
	Figure
	Method – (continued) 
	Figure
	Appendix 10.4: Standard and Fortification Solutions Preparation 
	Stock Solutions 
	A stock solution of BAS 850 H was prepared at a concentration of approximately 1000 µg/mL in methanol with 0.1% formic acid by accurately weighing 0.0122 g of the reference standard, using an analytical balance, into a 10 mL grade A volumetric flask. The volume was diluted to 10 mL using methanol with 0.1% formic acid. The relative purity (99.2%) of the analyte was taken into account when calculating the final solution concentration. Fortification and calibration standard solutions were prepared in separate
	Compound Name 
	Compound Name 
	Compound Name 
	Purity 
	Weight (g) 
	Concentration (µg/mL) 

	BAS 850 H 
	BAS 850 H 
	99.2% 
	0.0122 
	1210 


	A stock solution of M850H001 was prepared at a concentration of approximately 1000 µg/mL in methanol with 0.1% formic acid by accurately weighing 0.0104 g of the reference standard, using an analytical balance, into a 10 mL grade A volumetric flask. The volume was diluted to 10 mL using methanol with 0.1% formic acid. The relative purity (98.7%) of the analyte was taken into account when calculating the final solution concentration. Fortification and calibration standard solutions were prepared in separate 
	Compound Name 
	Compound Name 
	Compound Name 
	Purity 
	Weight (g) 
	Concentration (µg/mL) 

	M850H001 
	M850H001 
	98.7% 
	0.0104 
	1030 


	Fortifications Solutions 
	Intermediate stock solutions (1 µg/mL) were prepared by combining then diluting the stock solutions of BAS 850 H and M850H001 with 0.1% formic acid in methanol.  Fortification solutions were prepared using a dilution series as exemplified in the tables below. 
	Primary Solution 
	Primary Solution 
	Primary Solution 
	Primary Concentration (µg/mL) 
	Aliquot Volume (mL) 
	Final Volume (mL) 
	Final Concentration (µg/mL) 
	New Solution ID 

	JRFA-630/1-6 
	JRFA-630/1-6 
	1210 
	0.413 
	50.0 
	10.0 
	JRFA-630/1-8 

	JRFA-630/1-7 
	JRFA-630/1-7 
	1030 
	0.485 
	50.0 
	10.0 
	JRFA-630/1-8 

	JRFA-630/1-8 
	JRFA-630/1-8 
	10.0 
	5.00 
	50.0 
	1.00 
	JRFA-630/1-9 

	JRFA-630/1-9 
	JRFA-630/1-9 
	1.00 
	5.00 
	50.0 
	0.100 
	JRFA-630/1-10 

	JRFA-630/1-10 
	JRFA-630/1-10 
	0.100 
	5.00 
	50.0 
	0.0100 
	JRFA-630/1-11 


	Appendix 10.5: Example Calculations of Residues and Recoveries 
	Calculation of results was based on area measurements. The recoveries of all analytes were calculated relative to the linearity curve generated with each set. 
	The recovery is a percentage of the fortified amount of the analyte (ng), which was recovered after the entire sample work-up steps. 
	The residues of BAS 850 H in µg/L (ppb) are calculated as shown in equations I and II: 
	Response − 𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 
	Response − 𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 

	I. Concentration [ng/mL] = = 𝐶
	𝐴 

	𝑆𝑙𝑜𝑝𝑒 
	× 𝐶𝐴 × 𝐷𝐹 
	× 𝐶𝐴 × 𝐷𝐹 

	V𝑒𝑛𝑑 
	V𝑒𝑛𝑑 

	II. Residues in the Sample Matrix (µg/g) = 
	𝐺 × 𝐴𝐹 × 1000 
	Vend = Final volume of the extract after all steps (mL) CA = Concentration of analyte as read from the calibration curve (ng/mL) G = Volume of sample extracted (mL) AF = Aliquotation factor DF = Dilution factor 
	Recovery is the percentage of the fortified amount (µg), which is recovered through the method. The recoveries of spiked compounds are calculated according to equation III: 
	(Residue in fortified sample -Residue in control) 
	(Residue in fortified sample -Residue in control) 

	III. Recovery (%) = × 100 
	Amount of analyte fortified 
	Example of Calculation: 
	BAS 850 H, primary quantitation (m/z 413 → 74), in soil, fortified at 0.10 µg/kg (LOQ): The following values were used in this calculation: 
	JRFA Sample ID (extracted 07/01/2020) 
	JRFA Sample ID (extracted 07/01/2020) 
	JRFA Sample ID (extracted 07/01/2020) 
	LOQ 1 

	Analytical Report 
	Analytical Report 
	07012020 ILV Soil 

	Peak area of fortified sample (LOQ 1) 
	Peak area of fortified sample (LOQ 1) 
	34021.313 

	Peak area of control sample (UTC-1) 
	Peak area of control sample (UTC-1) 
	66.185 

	Calibration Slope 
	Calibration Slope 
	283048.7806 

	Intercept 
	Intercept 
	1961.954257 

	Sample Weight (G) 
	Sample Weight (G) 
	4.98 

	Aliquotation Factor (AF) 
	Aliquotation Factor (AF) 
	0.5 

	Final Volume (Vend) 
	Final Volume (Vend) 
	2.50 mL 

	Dilution Factor (DF) 
	Dilution Factor (DF) 
	1 

	Unit Conversion Factor 
	Unit Conversion Factor 
	1000 ng/µg 


	Concentration (ng/mL) = = 0.113 ng/mL 283048.7806 
	34021.313 – 1961.954257 

	Residue (µg/L) = = 0.000114 µg/g 4.98g x 0.5 x 1000 ng/µg 
	2.5 mL x 0.113 ng/mL x 1 

	Recovery (%) = =114% 0.0001 µg/g 
	0.000114 µg/g x 100% 

	Analyst Software version 1.6.2 was used to generate calibration curves and concentrations in ng/mL. The values reported in the tables are calculated with full precision, using Excel, but displayed with rounding. Minor / insignificant discrepancies may be observed when recalculated. 
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	Appendix 10.7: Instrument Conditions and Parameters LC-MS/MS Conditions (Primary and Secondary Quantitation) 
	Table
	TR
	Parameter 

	Chromatographic System 
	Chromatographic System 
	Agilent 1290 Infinity 

	Analytical-column 
	Analytical-column 
	Phenomenex Kinetex 2.6 µm, 3mm x 50 mm; SN: H20-180518 

	Column Temperature 
	Column Temperature 
	40°C 

	Injection Volume 
	Injection Volume 
	20 µL 

	Mobile Phase A 
	Mobile Phase A 
	1% Formic Acid in Water 

	Mobile Phase B 
	Mobile Phase B 
	0.1% Formic Acid in Acetonitrile 

	Flow Rate 
	Flow Rate 
	0.5 mL/min 

	Divert Valve 
	Divert Valve 
	1.0-7.5min to MS; remaining elution time to waste 

	Gradient 
	Gradient 
	Time (min) 
	% Phase A 
	% Phase B 

	0.0 
	0.0 
	80.0 
	20.0 

	0.05 
	0.05 
	80.0 
	20.0 

	6.00 
	6.00 
	50.0 
	50.0 

	7.00 
	7.00 
	1.0 
	99.0 

	7.90 
	7.90 
	1.0 
	99.0 

	7.91 
	7.91 
	80.0 
	20.0 

	8.00 
	8.00 
	80.0 
	20.0 

	Detection System 
	Detection System 
	AB Sciex QTrap 6500 Mass Spectrometer 

	Source Ionization 
	Source Ionization 
	Turbo Spray Ion Drive Electrospray (ESI) 

	Polarity 
	Polarity 
	Positive 

	Ionization Temperature 
	Ionization Temperature 
	150 °C 

	Ion Spray Voltage 
	Ion Spray Voltage 
	5500.00 

	Curtain Gas 
	Curtain Gas 
	20.00 

	Ion Source Gas 1 
	Ion Source Gas 1 
	60 

	Ion Source Gas 2 
	Ion Source Gas 2 
	40 

	Analyte 
	Analyte 
	Transitions (m/z) 
	Dwell Time (msecs) 
	DP 
	CE 
	EP 
	CXP 
	Retention Time (min) 

	BAS 850 H 
	BAS 850 H 
	413 → 74* 
	150.00 
	156.00 
	89.00 
	10.00 
	10.00 
	~6.87 

	413 → 134 
	413 → 134 
	150.00 
	151.00 
	71.00 
	10.00 
	14.00 

	M850H001 
	M850H001 
	397 → 114* 
	150.00 
	116.00 
	81.00 
	10.00 
	12.00 
	~4.97 


	* Primary quantitation transition.  Either transition could be used for quantitation in case interference is observed at the same retention time. 
	LC-MS/MS Conditions (Confirmatory Method used for M850H001) 
	Table
	TR
	Parameter 

	Chromatographic System 
	Chromatographic System 
	Agilent 1290 Infinity 

	Analytical-column 
	Analytical-column 
	Waters XBridge BEH C18 XP 2.5 µm, 4.6 mm x 50 mm; SN: 01843010518334 

	Column Temperature 
	Column Temperature 
	40°C 

	Injection Volume 
	Injection Volume 
	20 µL 

	Mobile Phase A 
	Mobile Phase A 
	1% Formic Acid in Water 

	Mobile Phase B 
	Mobile Phase B 
	0.1% Formic Acid in Acetonitrile 

	Flow Rate 
	Flow Rate 
	0.8 mL/min 

	Divert Valve 
	Divert Valve 
	1.0-9.0 min to MS; remaining elution time to waste 

	Gradient 
	Gradient 
	Time (min) 
	% Phase A 
	% Phase B 

	0.00 
	0.00 
	80.0 
	20.0 

	0.05 
	0.05 
	80.0 
	20.0 

	6.00 
	6.00 
	50.0 
	50.0 

	8.00 
	8.00 
	1.0 
	99.0 

	8.90 
	8.90 
	1.0 
	99.0 

	9.00 
	9.00 
	80.0 
	20.0 

	10.00 
	10.00 
	80.0 
	20.0 

	Detection System 
	Detection System 
	AB Sciex QTrap 6500 Mass Spectrometer 

	Source Ionization 
	Source Ionization 
	Turbo Spray Ion Drive Electrospray (ESI) 

	Polarity 
	Polarity 
	Positive 

	Ionization Temperature 
	Ionization Temperature 
	150 °C 

	Ion Spray Voltage 
	Ion Spray Voltage 
	5500.00 

	Curtain Gas 
	Curtain Gas 
	20.00 

	Ion Source Gas 1 
	Ion Source Gas 1 
	60 

	Ion Source Gas 2 
	Ion Source Gas 2 
	40 

	Analyte 
	Analyte 
	Transitions (m/z) 
	Dwell Time (msecs) 
	DP 
	CE 
	EP 
	CXP 
	Retention Time (min) 

	M850H001 
	M850H001 
	397 → 114 
	150.00 
	116.00 
	81.00 
	10.00 
	12.00 
	~6.1 








