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IR-4 Laboratory Guidance Document

Introduction

This Guidance Document has been developed to provide consistency and to facilitate
communication among the IR-4 Laboratory Research Directors (LRDs), Regional Directors
(RDs, management), Quality Assurance (QA), and the IR-4 Study Directors (SDs) and will serve
as a resource for all facets of IR-4. It indicates how IR-4 operates, by designating
responsibilities and providing guidelines for implementation of procedures, to assure that all
studies conducted by IR-4 meet EPA GLP regulations. Once this document is approved by the
IR-4 PMC, it becomes an official policy document for the conduct of studies in the IR-4
laboratories.

The main areas of attention in this document include personnel responsibilities in relation to IR-4
residue work, definitions and a significant section regarding lab operations with emphasis on
sample handling and storage; sample processing; analytical method validation; sample analysis
and extract storage; storage stability studies; communication with the study director; and the
Analytical Summary Report. This document will provide guidance for contract labs and will be
used as a training tool with regard to IR-4 analytical work.

Please note: paragraphs formatted with italics are taken directly from the “Operational Handbook
of IR-4” Version 7.0

Original Committee members:

Daniel Kunkel, IR-4 Headquarters, Associate Director (Chair)

Debbie Carpenter, IR-4 Headquarters

Tom Hendricks, USDA-ARS, Tifton, GA

Matt Hengel, Western Regional Laboratory Coordinator, University of California

Wayne Jiang, North Central Regional Laboratory Coordinator, Michigan State University
Christopher Lam, North Eastern Regional Laboratory Coordinator, Cornell

Jim McFarland, Western Region QA Coordinator, University of California

Marion Miller, Western Region Director, University of California

Jau Yoh, Southern Regional Laboratory Coordinator, University of Florida

Review Conducted by Analytical Chemists Advisory Committee (AC-AC):

Debbie Carpenter, IR-4 Headquarters

Tom Hendricks, USDA-ARS, Tifton, GA

Matt Hengel, Western Regional Laboratory Coordinator, University of California

Todd Wixson, USDA-ARS, Yakima, WA

Sue Erhardt, North Central Regional Laboratory Coordinator, Michigan State University
Wilodzimierz (Wlodek) Borejsza-Wysocki, Southern Regional Laboratory Coordinator,
University of Florida

Sherita Normington, Western Region QA Officer, University of California

David Soderlund, North Eastern Region Director, Cornell
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Responsibilities
IR-4 Headquarters (HQ) Staff coordinate the program among the regions and USDA-ARS, and
provide functions including:
1) GLP oversight including Study Director and Quality Assurance.
2) Prepare research protocols.
3) Review, analyze, and archive raw data.
4) Prepare, review, and submit petitions to establish and maintain tolerances.
5) Interact with EPA and cooperating registrants.
6) Maintain a database to track projects.
7) Oversee Manufacturer and Contract Laboratories
The HQ office is administered by an Executive Director (Management Representative).

Regional Research Programs. Each Regional Program is administered by a Regional Director
who has overall responsibility for GLP compliance at the regional level. The

Regional Director has Regional Laboratory, Field and QA Coordinators who work with state
scientists within their region and provide them with research support.

1) Regional Laboratory Coordinator (RLC): Oversees and coordinates regional
laboratories and their satellite laboratories, and some contract laboratories, conduct
analyses to determine test substance residues on crop samples.

2) Regional QA Coordinator: Monitors the field and laboratory operations in each
region to assure that they are meeting GLP requirements.

ARS Programs Research Personnel The ARS Program is administered by an ARS

National IR-4 Director who has overall responsibility for GLP compliance at the ARS Facilities.
The ARS National IR-4 Director supports USDA-ARS residue laboratories and scientists
(Laboratory Research Directors) that conduct analyses and determine test substance residues on
crop samples. QA for these facilities is provided by other IR-4 QA and contract QA.

Definitions

GLP Definitions

Archives: All raw data developed by the IR-4 program will be archived as required under 40
CFR 160.190. Archivists will be designated by the Executive Director for IR-4 HQ and an index
of archived laboratory data from the RLCs will be sent periodically to the HQ Archivist.

Protocol: The regulations require an approved written protocol for each study. The SD is
responsible for the development of the protocol, which is prepared in accordance with the
information as outlined under 40 CFR 160.120. Protocols will contain both the field and
laboratory phases of each study and detail the proposed sites for the research. The regulations
require that the protocol be approved by the SD and sponsor by signing and dating. The Project
Management Committee (PMC, sponsor) delegates approval of the protocols to the Executive
Director or his/her designee.
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Quality Assurance Unit: The QA unit will conduct facility inspections at all IR-4 test locations
and conduct critical phase inspections of each study at intervals adequate to ensure study
integrity. All QA audits from facility and critical phase inspections will be provided to the
appropriate SD and Management (IR-4 Executive Director) for review, appropriate response
and corrective action, and signature. Those reports that require action may be forwarded to the
Regional Directors as necessary. The HQ QA Manager will maintain a copy of the Master
Schedule for all IR-4 studies.

Sponsor: The sponsor is the person who initiates and provides financial or other support for a
study. The IR-4 Project Management Committee acts as sponsor for IR-4 studies and has
designated the Executive Director as sponsor for the purposes of GLP. The Executive Director
may delegate individuals to act as Sponsor Representative to sign the protocol, etc.

Study: An experiment conducted at the IR-4 Research Facilities (or contract facilities) to
determine the magnitude of the residue (test substance) in or on a given commodity to provide
the sponsor with residue chemistry data to support a pesticide tolerance.

Study Director: The SD represents the single point of study control, and is responsible for the
overall conduct of the study. The accountability provided by a single SD (who plans, oversees,
and controls the interpretation, analysis, documentation, and reporting of the results) is one of
the most important aspects of the GLP standards. For IR-4 studies, the SD oversees the research
of FRD and LRDs who are responsible for carrying out the field and analytical duties. The
RLCs, RFCs, and ARS National IR-4 Director assist the SDs in meeting their responsibilities.

Testing Facility: IR-4 HQ serves as the testing facility for the purposes of GLP. The Executive
Director will represent testing facility management, and the SDs and QAU will report to the
Executive Director.

IR-4 Definitions

Laboratory Research Director: A person with sufficient training and experience to be able to
conduct the laboratory analysis and appoint adequate personnel to assure this function will be
carried out for all studies. The LRD will report all deviations from the protocol or the SOPs to
the SD.

Quality Assurance Coordinator (QAC) and Officers (QAO): These persons, designated by the
Regional Director or Executive Director, report the findings of their audits to the SD, to the
Executive Director (Testing Facility Management) and to other research associated personnel.
The QAC/QAO will monitor studies, including facilities, equipment, personnel, methods,
practices, records and controls, for compliance with GLP. The QAU reviews the final report to
assure that it accurately reflects the raw data of the study and prepares and signs a Quality
Assurance Statement noting dates the inspections and findings were reported to the SD and SD
Management.
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Regional Laboratory Coordinator: This person assigns laboratory-testing sites within his/her
region for residue analyses conducted by the regional laboratory, its satellites, and private
contract laboratories.

References

Good science is key to successfully completing the analytical portion of any study. However, it
is just as important for SDs and LRDs to be aware of the impact of the following references.
These references provide a framework for all IR-4 study related work.

Operational Handbook of IR-4 (current version).
Good Laboratory Practice Standards, 40 CRF Part 160, August 17, 1989.
Food and Feed Crops of the United States, Markle et al. 1998.
OPPTS 860 Residue Chemistry Test Guidelines including:
OPPTS 860.1000, Background
OPPTS 860.1340, Residue Analytical Method
OPPTS 860.1380, Storage Stability Data
OPPTS 860.1500, Crop Field Trials
OPPTS 860.1520, Processed Food/Feed

Lab Operations

Standard Operating Procedures: The development of a comprehensive set of SOPs that
address the development, monitoring, and reporting of data from specific study phases conducted
at the research test site is the responsibility of each Laboratory Research Director at that site.
RLCs and the ARS National IR-4 Director and/or ARS Facility Research Leader, or designee
provide guidance for and approval of SOPs. This guidance document will take precedence over
SOPs and they may therefore need modification after this document is put in place.

Standards and Solutions

Obtaining Standards: IR-4s current policy is that all reference standards must be characterized
under GLP preferably before the analysis begins, but definitely before the study is completed
(signed by the study director). Due in part to the large number of registrants IR-4 works with,
obtaining GLP standards can be difficult. It is recommended that the LRD initiate discussions
with the cooperating registrant. If standards cannot be acquired in sufficient time frame, then the
LRD is directed to contact the SD or Registrations Manager at IR-4 HQ to seek assistance in
obtaining standards. Purity value given on the Certificate of Analysis should be used for all
calculations of the standard concentration. In the case where a non-GLP standard is required to
complete the analytical phase of the project, IR-4 management, in concert with the SD, will be
contacted for approval.

Characterization of Substances: Analytical Reference Standards; Documentation of the
characterization of the standards used in the analytical trial should be obtained by the
Laboratory Research Director and a copy sent to the SD along with the Analytical Summary
Report of the trial.
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Reagents and Solutions: The GLP standards require all reagents and solutions in the laboratory
area to be labeled to indicate identity, titer or concentration, storage requirements, and
expiration date. This requirement can be difficult to accomplish when there is a mix of IR-4 and
non-1R-4 personnel utilizing the laboratory and sharing the chemicals or when the chemical is
stable and has a long shelf life. The following is to be used as a guide for meeting the labeling
requirement:

1) Identity can be the common name(s), CAS number or chemical name of the reagent or
reagents in solution or mixture.

2) If the labeling of the original container provides the identity, concentration, storage
requirements (if any) and expiration date or shelf life, no additional information is
needed. If the labeling does not contain this information, than a supplemental label
containing the missing information should be permanently attached to the container
where it does not obscure other critical information.

3) All mixtures of chemicals prepared by laboratory personnel for use in IR-4 trials should
have labels with the information as shown in 2 above.

4) Expiration dates for stable chemicals should be determined by the Laboratory Research
Director following methods outlined in their SOPs.

5) Adequate precautions should be taken to avoid contamination of reagents and solutions
so that purity of their content is preserved.

Sample Receipt, Processing and Storage

Maintaining a representative sample and maintaining sample integrity are the important
considerations to keep in mind during sample receipt storage, processing, and extraction/analysis
(see Appendix 1.).

Sample Receipt: Samples are generally received from either ACDS, Fed Ex or other carriers.
For receipt of samples from an overnight air express carrier such as FedEx, it is critical that the
lab know a shipment is in transit. If the shipment is not received as expected, laboratory
personnel will follow-up to track the shipment.

When samples are received, laboratory personnel check the condition of the samples; verify
receipt of the correct samples by checking sample identification and matrices against the
shipping papers. Unique laboratory numbers are assigned and recorded with cross reference to
field samples IDs. Shipping forms (8B) received with the samples may be used to record the
cross reference or custom forms may be used. At a minimum, custom forms must contain the
same information required on the FDB forms, and must show that protocol conditions have been
met (for example, acknowledging that forms 8B and 8C were shipped with the samples). The
SD, RFC, and FRD are notified when samples are received, and any problems with the shipment
are to be brought to their attention.
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Sample Processing: For information regarding sample preparation, size and providing
homogeneous representative samples see Attachment 1. Great care is taken in the field to collect
samples from all areas of the plot, so that the sample is representative of the whole field. When
processing the samples, the total sample must be processed, and thoroughly mixed. If this is not
possible, guidance from the Study Director and/or Registration Manager must be sought.

Sample integrity is generally maintained by processing samples with dry ice. The study
analytical data must document how representative samples were prepared.

Storage: Storage of samples is in accordance with the protocol requirements and SOP’s. To
prepare for the loss of power or a freezer failure, consideration should be given to the availability
of backup freezers and dry ice, generators (power backup) and spare parts. Temperature
monitors, alarms, and established lines of notification are methods for providing the LRD with
information on the temperature of the storage areas. For a longer term power outage, samples
may need to be transported to another location to maintain sample integrity. These samples
represent a significant investment and their integrity should be safeguarded accordingly.

Working Method, Validation and Modifications: IR-4 methods are provided initially by
the cooperating registrant (reference method). Given the number of commodities IR-4 works
with, it is likely that each method will require some modification to work effectively. It should
be noted that once these methods are modified for other commodities, these methods become the
enforcement method for EPA. Significant changes to the initial working method may trigger an
independent laboratory validation (ILV, OPPTS 860.1340), and thus are not encouraged unless
needed to develop an adequate method for the specific matrix. The LRD should discuss
“significant changes” with the SD and/or gatekeeper prior to making the change.

Other considerations: Approval for significant changes to the reference method must be
requested from the SD, HQ gatekeeper and registrant. Depending on the number of proposed
changes and familiarity with the method, the laboratory should keep in mind that such changes
will need to be dealt with well in advance of analysis, so that when the samples are received
analysis may proceed without delay.

Extraction: In most cases the extraction solvent and procedures must remain the same as the
reference method. Sample weights and extraction volumes must stay proportional to the original
method. However, in some cases, the ratio of extraction solvent to sample weight can be
increased to improve extraction efficiency (e.g. extracting high Ko, pesticides from high fat/oil
content crops). Exchange of equipment can be made only when the equipment is basically
carrying out the same function as noted in the method (for example tissuemizer and polytron).
Other substitutions (from tissuemizer to shaker tray) should be discussed with the registrant
providing the reference method and in consultation with the SD (and the gatekeeper’ at HQ).

! The role of the Gatekeeper (Debbie Carpenter, Dan Kunkel or Bill Barney) is to provide greater consistency from
IR-4 HQ by utilizing personnel with greater chemistry experience.
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Clean-up steps: EPA has noted that as long as the extraction procedures are the same, clean-up
steps maybe added or removed. It should also be noted that removing an excessive number of
steps may result in excessive wear and tear on the column and instrument. The impacts of
removing clean-up steps from the method, such as matrix enhancement effects, must be
evaluated as chromatography must be clean and sharp. Modifications should be discussed with
the SD, “IR-4 Gatekeeper?” as well as the registrant so they can share their experiences. Chemist
should also consider cost and time relating to removal of cited clean-up steps.

Detector: Using LC-MS/MS has generally become the norm and essentially all of the IR-4
laboratories have at least one instrument. It is likely that any new equipment purchases will be
directed toward using this technology. Therefore, replacing the detectors noted in the reference
method with LC-MS/MS should have minimal effect on the method while providing better
quantitation and confirmation.

Working method approval and validation data: Current minimum protocol requirements
indicate that the LRD will send the SD the working method and recovery data from the method
validation. If the recovery data are within 70 to 120% (reported as nearest whole number) then
weathered sample analysis may proceed. However, it is expected that the SD take an active role
in this process and acknowledge that the method and data are acceptable. If the recovery data are
not within the 70 to 120% range, the SD must acknowledge that he/she is aware the data are out
of range and if the data are acceptable. If the validation recoveries are within the 70 — 120%
range it is at the discretion of the LRD to request SD approval prior to analysis of the field
(weathered) samples in order to note SD responsibility. If study director approval is needed or
requested, the study director should make every effort to respond within 2 working days.
Recognizing that study directors have other responsibilities, including traveling, the lab will need
to provide time for the study director to respond in these situations. For urgent needs, or
situations where the SD is not able to respond within 2 working days, approval to proceed may
be sought from the Gatekeeper’. However, the SD must provide approval when he/she becomes
available.

Sample Analysis and Extracts

Sample Analysis: As noted in the protocol, each analytical set will have at least one concurrent
recovery sample. Typically the fortification levels will reflect the expected residues in the
treated samples. In the case where no residues are expected, fortifications should be at the
lowest level of method validation (LLMV).

IR-4 laboratories agree that double injections for each weathered sample should be used. If there
is a study with a large number of samples, the LRD may consider doing single injections:
however, it should be noted that double injections provide a number of benefits such as
instrument stability and detection of “bad injections” in real time, allowing the chemist to
respond to situations more quickly and efficiently. LRDs will have the appropriate SOPs in
place to define pass or fail criteria for poorly reproducing injections.

% The role of the Gatekeeper (Debbie Carpenter, Dan Kunkel or Bill Barney) is to provide greater consistency from
IR-4 HQ by utilizing personnel with greater chemistry experience.
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Laboratory personnel should be mindful when unusual results are obtained and notify the SD
immediately. (Lab personnel may want to re-extract and re-analyze samples to confirm prior to
notification of SD). Examples of unusual situations are samples that have no residues compared
to other weathered (field samples) samples from treated plots, or decline samples where no
residues are detected, samples from untreated control plots with residues or if residues from
samples taken from the same treated plot have measurable residues and the values for each
sample vary by a factor of 5X or more.

Extracts: “Registrants are advised to routinely include the storage of extracts, unless their
standard laboratory practice is to analyze extracts on the same day as they are obtained
“(860.1380). Always run samples with concurrent recoveries to demonstrate extract stability.

Storage Stability: IR-4 does not carry out guideline storage stability studies as outlined in
860.1380. Our purpose is to show the samples are stable under the storage conditions used.
Currently, storage stability, with analysis of one time point is carried out for most studies. For
many compounds, the registrant may have adequate storage stability data available. IR-4 is
working with EPA and the manufacturer to determine this. IR-4 will transition to fewer storage
stability, where possible. However, analysis at two time points is often included for compounds
new to IR-4. The first time point will be when the method is validated (3 samples) and another
after an appropriate storage period (another 3 samples). A minimum of nine samples will be
spiked at 10x LLMV. If the samples cover 90% of the storage time (from sample date to
extraction date), this is sufficient, as per the protocol. In some cases the SD may be able to
waive the storage stability analysis. Documentation of the waiver by the SD is required.

Communication of Results with SD:

Response Needed to Proceed:

There may be instances where the lab needs to communicate study related activities to the study
director, and a response is needed to proceed. One example includes out of range recoveries. If
the recovery data are not within the 70 to 120% range, the SD must acknowledge that he/she is
aware the data are out of range, accepts the recoveries, and that the analysis may proceed. If
study director approval is needed or requested, the study director should make every effort to
respond within 2 working days. Recognizing that study directors have other responsibilities
including traveling, the lab will need to provide time for the study director to respond in these
situations. For urgent needs, or situations where the SD is not able to respond within 2 working
days, approval to proceed may be sought from the gatekeepers, Debbie Carpenter, Dan Kunkel
or Bill Barney. However, the SD must provide approval when he/she becomes available.

Routine Results: The LRD (or designate) will provide routine updates to the SD (e.g. residue
analysis spreadsheet, residue result summaries) on a regular basis, along with background
information and assessment of the data. The lab will decide the frequency of updates, based on
their own operations. At a minimum, it is expected that the residue results will be shared with
the study director as soon as possible, once all samples for the study have been analyzed.
Acknowledgment of their receipt from the study director is expected.
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Analytical Summary Report: a sample ASR is provided in Attachment 2.

Training. This document will be used as a training tool for new Laboratory
Coordinators, IR-4 chemists, QA officers and Study Directors.

Contract/Company Labs. This document may also be used as a tool to provide guidance for
contract and company laboratories used by IR-4 for residue analysis.

Guideline Document review: Target review is for every three years. Please note that significant
material has been taken from the “Operational Handbook of IR-4” and updates to that document
will affect this document as well.

Explanation of Attachments:

Attachment 1: Guidelines for the Preparation of Raw Agricultural Commodity Samples
For Residue Analysis

This instructional guideline has been prepared to aid in insuring uniformity and
consistency among IR-4 analytical facilities when preparing raw agricultural
commodities (RAC) for Magnitude of the Residue determinations. The attachment
provides information regarding sample preparation, size and providing homogeneous
representative samples. Great care is taken in the field to collect samples from all areas
of the plot, so that the sample is representative of the whole field and this guideline will
help to insure that samples remain representative when processed in the IR-4 laboratories.

Attachment 2: Sample Analytical Summary Report.
This example report is provided to illustrate a typical IR-4 Analytical Summary Report
and the critical elements that must be in a report. The tables etc have been updated to
help aid final report preparation. Recently, EPA has begun to request that metabolite
residues be expressed as parent equivalents, please refer to the protocol for specific
reporting requirements.

Note that residues from weathered samples are to be reported using a minimum of 2
significant figures.

Also, it is imperative that all of the pages of the ASR be readable. For electronic copies
of this example please go to IR-4 Laboratory Guidance Document

Attachment 3: Checklist for Review of Analytical Summary Reports
This checklist (version 1.1, 2/5/2013) is being provided as reference informaiton to assist
in the internal quality evaluation of analytical data. The checklist can be used to identify
and insure that appropriate information is included in the final reports submitted to EPA.
The checklist identifies items which must be brought to the study director’s attention in
order for the study director to carry out his/her responsibilities under GLP.
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Attachment 1

Sample Processing Document



LABORATORY SAMPLE PROCESSING GUIDANCE DOCUMENT (v.4, 12/01/08)
Page 1 of 14

GUIDELINES FOR THE PREPARATION OF RAW AGRICULTURAL COMMODITY
SAMPLES FOR RESIDUE ANALYSIS

PURPOSE:

This instructional guideline has been prepared to aid in insuring uniformity and
consistency among IR-4 analytical facilities when preparing raw agricultural
commodities (RAC) for Magnitude of the Residue determinations.

This guideline contains general directions for:

e obtaining in a safe manner homogeneous RAC sub-samples with minimum risk of
residue cross-contamination (“General Procedures” section A)

e processing guidelines for specific crop groupings with specific instructions on
inspecting and what portion of the RAC is to be prepared for residue
determination (“Guidelines for Determining Portion of RAC to be Analyzed"
section B)

e uniform sample preparation and comminuting procedures (i.e., pulverizing/
reduce to powder) for whole and sub-sampled RACs ("Guidelines for Sample
Preparation” section C)

Definitions of Terms Used in this Guideline:

Raw Agricultural Commodity

Fresh fruits, whether or not they have been washed and colored or
otherwise treated in their unpeeled natural form; vegetables in their raw or
natural state, whether or not they have been stripped of their outer leaves,
waxed, prepared into fresh green salads, etc.; grains, nuts, eggs, raw milk,
meats, and similar agricultural produce. It does not include foods that have
been processed, fabricated, or manufactured by cooking, freezing,
dehydrating, or milling (40 CFR 180)

Sample
The amount of individual agricultural commodity units (e.g. specific
number of fruits or tubers, a set weight of grain, etc.) randomly selected
from a plot which may be composited for pesticide analysis (OPPTS
860.1500)

PROCEDURE:

A. General Guidelines

Persons given responsibility for processing agricultural crops (Processor) will be fully
trained in properly processing agricultural commodities and also in the safe use of
processing equipment and cryogenic materials. Proper ventilation is mandatory when
working with cryogenic materials such as liquid nitrogen and carbon dioxide. It is the
responsibility of the Processor to immediately notify her/his immediate supervisor and/or
the Laboratory Research Director or if unsafe working conditions exist.



LABORATORY SAMPLE PROCESSING GUIDANCE DOCUMENT (v.4, 12/01/08)
Page 2 of 14

Processing equipment often operate at high revolutions to pulverize/powder the RAC.
This equipment can be hazardous and should be routinely checked for proper operation
before processing agricultural commodities.

The sample should not be brushed, stripped, trimmed, or washed except to the extent that
these are commercial practices before shipment or to the extent allowable (see 40 CFR
180) or the Pesticide Assessment Manual (PAM). Details for cleaning or trimming
specific crop types are outlined under "Guidelines for Determining Portion of RAC to
be Analyzed" section B and Appendix 1. In each case, the protocol and Study
Director will be consulted to clarify any potential problems prior to sample
processing.

The total sample should be processed whenever feasible. If the sample size is too large to
process, a representative sub-sample of each component part should be taken (e.g., 1/4 of
each cantaloupe from the original residue sample bag for maceration). Sub-sampling of
the component parts will be done in a manner to represent the residue distribution to be
found on all surfaces of the whole vegetative part. Details for specific crop types are
outlined under "Guidelines for Sample Preparation” section C. If sub-sampling must
occur, due to large sample size or unit size, the Study Director will be consulted
prior to sample processing.

The order in which samples are processed should be chosen to minimize the potential for
residue cross-contamination. For each trial location, untreated samples should always be
processed first. Treated samples with the lowest application rate and the longest pre-
harvest interval (PHI) should follow. Samples with the highest application rate and the
shortest PHI should be processed last. In addition, crop fractions should also be
considered (e.g. nut meat fractions should be processed before hull fractions).

If cryogenic materials are required, the pulverized sample can quickly liquefy and
separate at room temperature soon after processing. All attempts should be made to
immediately transfer the sample to a properly labeled sampling bag and place in frozen
storage.

Processing equipment should be thoroughly washed and rinsed with distilled water and
acetone or methanol before attempting to process the next sample irrespective if the next
sample is a replicate from the same treatment location or a replicated control sample.

B. Guidelines for Determining Portion of RAC to be Analyzed

40 CFR 180 specifies that the sample taken should be of the whole raw agricultural
commodity (RAC) as it moves through interstate commerce. In certain cases, the portion
to be analyzed for a residue tolerance may not represent the whole RAC. Instructions on
what portion of the RAC should be analyzed are provided for nine individual food
commodities (€.g., bananas) and crop group commodities (€.g., root vegetables) in this
regulatory guideline. To fill this void, the FDA has provided additional guidance for
RAC:s that fall under a more complete crop groupings list (see 40 CFR 180.34 (f)). The
portion of the sample to be analyzed as described under PAM Volume 1 takes into
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account practical considerations of sample preparation. Appendix 1 on page 4 (Table
102-a: Portion of Raw Agricultural Commodity to be Analyzed for Pesticide Residues)
provides a compilation of EPA regulations and FDA directions to be followed for RAC
preparation. If sample processing procedures for a particular RAC are not specified under
the above crop grouping guidelines, or in the protocol, additional guidance from the
Laboratory Research Director and IR-4 Study Director approval will be sought before
preparing samples for residue determination.

C. Guidelines for Sample Preparation

The relatively small 2.5 to 100 gram laboratory sample taken from the whole RAC must
represent the entire treated or control sample. Often these samples are bulky or can be
comprised of a few large units or many smaller items. Whenever feasible, the total RAC
sample should be pulverized and a homogeneous 2.5 to 100 gram sample taken to assure
uniformity. Processing the entire sample may not always be feasible. Guidelines are
provided below to aid in preparing representative residue determination samples from
bulky, large unit and many small item RAC samples. In addition to the guidelines below,
Table 1 offers examples of current processing practices of several commodities by IR-
4/ARS facilities.

Bulky Samples: For more bulky samples [i.e., Alfalfa (green and dry), Barley, Field Corn
(silage, stover), Sweet Corn (forage, husks), Clover Grass, Mint (hay), Oats (forage,
fodder, or straw), Rice (plants), Rye, Sorghum (plants), Soybean (plants), Sugar Cane
(green and/or dry) Tobacco (green, cured), and Wheat (forage, fodder, or straw)],
acquiring the relatively small laboratory sample usually consists of two steps. First, the
crop is chopped into smaller size fractions using either a chopping knife or scissors or
through use of a large capacity chopper/mixer/grinder such as a spinning bowl or vertical
chopper (ie: Hobart HCM-450, 84142, 84145, 84146, VCM-25, or equivalent). The
chopped sample is then frozen to a brittle consistency using either liquid nitrogen (LN3)
or dry ice. This frozen material is then processed to a fine consistency using a sample
grinder (ie: Hobart 4822 or equivalent). Alternatively the samples may be first broken or
chopped or into smaller size fractions as described above and then thoroughly processed
with a cryogen (LN, or dry ice) in a spinning bowl chopper/mixer, spinning blade food
processor (ie: Robot-Coupe. RSI-6V or 10B) or other food grinder/chopper

Sub-sampling: Typically, sub-sampling of bulky or heavy units is performed in the field
as directed by the Protocol. However, when there are physical limitations for the
laboratory processing of the whole sample due to mass or sample size, sub-sampling of
the component parts must be done in a manner that assures the residue distribution is
representative of the whole vegetative part. Laboratory sub-sampling should only be
performed by GLP trained staff and in consultation with the Study Director and or
Registration Manager. If absolutely necessary, this practice must be limited to special
circumstances and be conducted by properly trained staff that understands the importance
of maintaining a fully representative sub-sample and the risks of possible residue/cross
contamination and/or deterioration of the crop matrix. Some examples of representative
sub-sampling in the laboratory include:
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e Taking a well mixed portion of a large sample of very small items (berries, nuts,
grain, and immature vegetables). This may be necessary due to sample capacity of
processing/milling/grinding equipment (i.e., small Hobart/Robot-Coupe choppers,
Tekmar Analytical Mills and other similar chopping/grinding devices). For
example, a well-mixed 1 kg sub-sample from the 5 kg composited RAC sample
bag of coffee beans can be pulverized by the Tekmar Analytical Mill to produce a
representative sample.

e For larger items when ca.12 units may comprise the entire composited RAC
(melons, pineapples, squash, see CODEX, reference 3 and PAM section 120c), %4
of each unit can be separated and composited to produce a representative sample
for processing.

e In preparing a homogeneous tree fruit sample, where 6 fruits from each of 4 trees
is recommended (CODEX, reference 3), /2 of each unit can be separated and
composited to produce a representative sample for processing.

e  When the processing or chopping of samples results in rapid degradation or loss
of residues during storage, a representative sub-sample shall be processed just
prior to analysis. The crop unit number, crop unit size, and the number of analyses
will determine the amount of sample to process with dry ice for each analysis.

If there is too much sample bulk to add the entire sample all at once and sub-sampling is
not an option, process a portion of the sample, add add’l. sample and cryogen (if using),
process and repeat until the chopper is full. Bulk bag and repeat processing until the
entire sample is chopped. Combine all chopped matrix in the bulk bag, mix well and
remove sample for analysis/storage.
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Appendix 1: From Pesticide Assessment Manual (PAM) Volume 1, 3" Edition

SECTION 102 Pesticide Analytical Manual Val. |

Table 102-a:  Portion of Raw Agricultural Commodity to be

A i
Analyzed for Pesticide Residues

Root and tuber vegetables group!  Where separate tolerances are established for root

Bulb vegetables (green or dry)
group

Leafy vegetables (except
Brassica vegetables) group

Brassica (cole) leafy vegetables

group
=Tl I

Legume vegetables (succulent
or dried) group

Fruiting vegetables (except
cucurbits) group

Cucurbit vegetables group

Citrus fruits group

Pome fruits group

Stone fruits group

Small fruits and berries group

or tuber, analyze whole commodity after removing
adhering soil by lightly rinsing in running water.

Where a tolerance is established on a root veg-
etable including tops and/or with tops, and tops
and roots are marketed together, analyze tops and
roots separately. Neither the pesticide residue on
the roots nor the pesticide residue on the tops
shall exceed the tolerance level. For carrots,
parsnips, and rutabagas, remove and discard tops.

Whole commodity after removing and discarding
roots. Remove adhering soil by lighty rinsing in
running water. In the case of dry bulb onions and
garlic, remove and discard stems and outer sheaths
(husk or parchment skin) that are easily removed.

‘Whole commodity after removing and discarding
obviously decomposed or withered leaves. In the

case of rhubarb, analyze only the stem without leaves.
Remove adhering soil from celery by lightly rinsing
n running water,

Whole commodity after removing and discarding
obvicusly decomposed or withered leaves, except
remove and discard all leaves from cauliflower and
headed broccoli and use sprouts only from brussels

sprouts.

Whole commodity, including pods for succulent and
without pods for dry.

Whole commodity after removing and discarding
stems and husks.

Whole commodity after removing and discarding
stems.

Whole commodity.

Whole commodity after removing and discarding
stems.

Whole commodity after removing and discarding
stems and stones.

Whole commodity after removing and discarding
caps and stems, except for currants, where the stems
are to be included.

! Members of food groups are listed in 40 CFR 180.34 () (9).

102-2

Transmittal No. 94-1 [1/94)
Form FDA 2805a (6/92)
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Pesticide Analytical Manual Vol. | SECTION 102

Peanuts Whole peanut meat (kernel) after removing hulls.

Peanut huils Whole commodity after removing peanut meat.

Dates and olives Whole commodity after removing and discarding
stems and stones or pits.

Pineapples Whole commodity after removing and discarding
crowns (leaves at top of fruit).

Avocados and mangoes Whole commodity after removing and discarding
stones.

Bananas Whole commodity including peel after removing
and discarding crown tissue and stalk.

Miscellaneous raw fruits Whole commodity after removing and discarding

and vegetables not previously obviously decomposed or withered leaves, stems,

included stones or pits, shells or husks; if commodity has
adhering amounts of soil, remove by lightly rinsing
in running water.

Almond hulls Whole commodity after removing shell and
nutmeat.

Cereal grains group Whole commodity (grain) except for fresh corn
(including sweet corn). Include kernels plus
cob after removing and discarding husk.

Eggs Whole commodity after removing and discarding
shells.

Fish Edible portion of the commodity after removing
and discarding heads, tails, scales, fins, viscera,
bones (if inedible), and skin (if inedible).

Crab (hard shell) Edible portion of commodity after removing
and discarding shells, gills, and viscera.

Crab (soft shell) Edible portion of commodity after removing
and discarding gills.

Shrimp and crayfish Edible portion of commodity after removing
and discarding heads, shells, and inedible tails
of shrimp.

Lobster Edible portion of commodity including tomalley
(liver) after removing and discarding shells and
stomachs (hard sac near head).

Opyster, clam, and other shellfish Edible portion of commodity including the
liquor, after removing and discarding shells.

Rabbits and other game Edible portion of commodity after removing
and discarding bones.

Transmittal No. 96-1 (3/96) 1 02_3

Form FDA 2305a (6/92)
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IR-4 NATIONAL PESTICIDE CLEARANCE RESEARCH PROGRAM
ANALYTICAL SUMMARY REPORT PR# 09358:
Flonicamid/Mint

l. Objective/Introduction

At the request of IR-4 Headquarters, the North Central Region Leader Laboratory at Michigan
State University (MSU) has assayed Mint for residues of Flonicamid (EPA Reg. No. 71512-10-
279, CAS# 158062-67-0) to provide data to support the establishment of a pesticide tolerance on
mint tops (leaves & Stems) and mint oil matrices. The working method used for this study was an
adaptation of two FMC Corporation Reports. Tops: based on the reference method “Analytical
Methodology for IKI-220 (F1785) and its Major Metabolites in/on Peach, Potato Tuber, and
Wheat Straw”, was written by Audrey W. Chen, Ph. D., Report Number P-3561M, FMC
Corporation, Agricultural Products Group, Princeton, NJ on August 28, 2002. For mint oil the
method was based on “ Magnitude of the Residues of 1KI-220 on Cotton-USA in 2001”, was
written by Karen D.Dow, Report Number P-3567, FMC Corporation, Agricultural Products
Group, Princeton, NJ, 08543, USA on December 18, 2002.

The working method (Working Outline WO 9.166 v.1) diverges from the reference methods as
shown in Section V and Attachment D of this report. The study followed IR-4 National Pesticide
Clearance Laboratory Phase Protocol PR# 09358 as amended. The validated method sensitivity
(Lowest Level of Method Validation, LLMV) was 0.02 pg/gm of Flonicamid (IKI-220), its
metabolites TFNA-AM, TENG and TFNA on mint tops (leaves & stems) and mint oil matrices.

1. Sample Inventory and History

Receiving: Upon arrival at the laboratory, samples were inspected and checked against the
enclosed shipping forms.

Unique laboratory sample numbers: Unique laboratory sample numbers were assigned as listed in
Table I. Sample Inventory.

Grinding: Samples were stored frozen once received from the field. The raw agricultural
commodity (RAC) samples (mint tops) were ground using a Robot Coupe RSI 10 B with dry ice.
Untreated control samples were chopped first followed by treated samples. The entire sample
was chopped and homogenized. Chopped samples were stored in labeled glass jars and placed in
a freezer. The mint oil samples received no further processing and were analyzed as received.

Storage condition: All field samples were stored frozen (generally <-20 °C) until analyzed.
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Table I. Sample Inventory

Analytical Summary Report PR# 09538

Field Unique Date
Trial Crop Field Lab ng le
Fraction| Rep No. N P Sampled |Lab Receipt|Subsampled
0.
(FRD)
A 18472 21-Mar-2012
Tops B 18473 e
&Stems) | C 18474 09-Aug-2011 [31-Aug-2011|23-Mar-2012
(Dr. Scott D 18475
Chapman) G 18476
Oil 29-Mar-2012
H 18477
A 18478
11-W118 Tons 22-Mar-2012
(LeaF\)/es B 18479 | 16-Aug-2011 B31-Aug-2011
(Dr. Scott &Stems) C 18480 9 g
Chapman) D 18481 23-Mar-2012
A 18466
21-Mar-2012
Tops B 18467
L
11-WA*18 és‘iz‘rf:) c 18468
28-Jul-2011 31-Aug-2011|26-Mar-2012
D 18469
(John Harvey)
ol G 18470 08-Sep-2011
|
H 18471 29-Mar-2012
D1 . A 18352 04-Aug-2011
- ops
(Leaves | > 18353 | 1g-Jul-2011 |28-Jul-2011 05 Au201L
(Will Meeks) [&Stems) | C 18354 ~AUg-
D 18355
11-WAL7 . A 18462 20-Mar-2012
ops B 18463 21-Mar-2012
(Leaves 28-Jul-2011 331-Aug-2011
(Dan &stems) | C 18464
Groenendale) D 18465 26-Mar-2012

Preparation of Storage Stability Samples

Storage Stability (SS) samples were prepared by taking a known amount of processed control
sample and adding a known amount of Flonicamid and metabolites TFNA-AM, TFENG and TFNA
as an analytical standard solution. The SS samples were stored under the same storage conditions
as field samples (generally < -20°C). The preparation of the storage stability samples is provided
in the following Table II.
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Table Il. Preparation of Storage Stability Samples for Mint Tops (Leaves & Steams) and

Mint Oil
. Standard Used Fortification
. Field No.

Field Re Crop Pre- Sample Vol Date
Trial Np Part q Size (g)| stg# | CONC | aqded |AmMount Level | prepared
0. pare (Mg/mL) (Hg) | (ppm)

(mL)
Tops
11-p12) A [8VeS| g | 500 [F307G-2] 20 | 10 | X0 | 02 | 10-Aug-1t
& each each
Stems)
11- . ~1.00 ~1.0
WA*18 G Oil 9 5.00 |F307G-2 each 1.0 each ~0.2 08-Sep-11
IV.  Preparation of Standards

Reference standards were received from ISK Biosciences Corporation. Specific purity and
additional information regarding the reference standards are shown in Table Ill. These were
prepared as a stock standard solution from the pure reference material Flonicamid (I1K1-220) and
metabolites (TFNA-AM, TFNG, and TFNA). Two separate lines of working standard solutions
were diluted from the stock solution to produce “One Stock Two Lines”. One line was for spiking
or fortification, marked as “F” and the other used as calibration solutions for the quantification of

the residues, marked

as uA” i

Table I11. Reference Standard Information

Analyte: Flonicamid TFENA-AM TFENG TENA
(IK1-220)
ARS #:
(Assigned by IR-4) 307 308 309 310
CAS no.: 158062-71-6
158062-67-0 158063-66-2
158062-21-6
Source: Harlan Midwest
Midwest Research Institute (MRI) Laboratories Research
Institute (MRI)
Lot #: 9803 0006 0006-1 0006
Purity: 99.87%
99.9+ 0.1% 99.7% 92.4% 100.00%
(recertified)
Receipt Date: | Mar 17, 2010 Mar 17, 2010 Mar 17, 2010 Mar 17, 2010
Expiration Jan 06, 2011 Jan 05, 2011
Date:
May 15, 2014 Jan 03, 2016 Dec 2013 Jan 03, 2016
(recertified) (recertified)
Storage: | IR-4 Freezer No. 2 (Typically <-10°C)
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Primary Stock Solutions:

IR-4 North Central Region Laboratory, Michigan State University

Analytical Summary Report PR# 09538

A known amount of the standard was accurately weighed into a volumetric flask, dissolved and
diluted to a known volume with acetonitrile (Table V).

Table IVV. Primary Stock Solutions

Compounds Stan_dard Corrected Solvent Congentra- Pre_para- Solution
Weight Weight* Volume tion tion ID

(ARS ID #) (@) ©) (mL) Hg/mL Date

F'O?;%a;;"d’ 0.01007 | 001006 | 100 1006  |16-Jul-2010| S307-1

TF’(\‘g'gé')“M 001048 | 001047 | 100 1047 [16-0ul-2010| $308-1
-I(-3FOI\SI)C); 0.01079 | 000997 | 100 99.7  [19-Jul-2010 S309-1A
T(gi\(')? 001011 | 001011 | 100 1011 |16-Jul-2010| S310-1

F'Or(‘;%a;;“d’ 001011 | 001010 | 100 1010 | 18-Jan-12 | S307-4

TFg/gé)AM 001014 | 001012 | 100 1012 | 9-Aug-11 | S308-4
T(g(')\'g(; 001034 | 0.00955 | 100 955 | 18-Jan-12 | S309-4
T(Sfi\(')? 001001 | 001001 | 100 1001 | 9-Aug-11 | S310-4

*Correction factor based on % purity of the standard.

Fortification Standard Solutions:

Aliquots of primary stock solution were diluted or serially diluted with acetonitrile in volumetric
flasks. All fortification standards were labeled with an F for identification for use for fortifying
method validation or QC samples. Equivalent sample concentration as shown in Table V below
is based on adding a 1 mL aliquot of fortification stock solution to 5 gms of sample matrix.
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Table V. Preparation of Fortification Solutions

Source Solution Fortification Standards
Equivalent*
Solution | SONceN- Aliquot Final Concen- Sample Solution | Preparation
ID tration | Volume Volume tration Concen- ID Date
(ug/mL) | (mL) (ng/mL) tration
(ppm)
S307-1 100.6 1.006
S308-1 104.7 1.047 F307G-
S300-1A | 997 | Leach | 100 0.997 - 1 19-Jul-10
S310-1 101.1 1.011
S307-4 101.0 5.050
S308-4 101.2 5.060 F307G-
$309-4 955 5 each 100 4775 - 4 19-Jan-12
S310-4 100.1 5.005
5.050 0.5050
5.060 0.5060 F307G-
F307G-4 4775 10 100 0.4775 - 7 25-Apr-12
5.005 0.5005
0.5050 0.1010
0.5060 0.1012 F307G-
F307G-7 0.4775 10 50 0.0955 0.02 3 25-Apr-12
0.5005 0.1001
S307-4 101.0 10.10
S308-4 101.2 10.12 F307G-
$309-4 955 5 each 50 9.55 2.0 9 18-May-12
S310-4 100.1 10.01
10.10 1.010
10.12 1.012 F307G-
F307G-9 9.55 10 100 0.955 0.2 10 18-May-12
10.01 1.001

*assumes 1mL fortification solution to 5 g sample matrix.

HPLC Calibration Solutions

The working solution was prepared by pipetting an accurate amount of the stock solution into an
appropriate volumetric flask and then diluting to the mark with acetonitrile. Subsequent working
standards were prepared by pipetting a known amount of a working solutions and diluting with
50% acetonitrile in (HPLC) water. These working solutions, marked as “A”, were for calibration
use only (Table VI).
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Analytical Summary Report PR# 09538

Source Solution Calibration Standards
Concen- Aliquot | Final Concen-
Solution . Vol- Vol- . . Preparation
tration tration Solution ID
1D (ug/mL) ume ume (ug/mL) Date
Hg (mL) (mL) Hg
Flonicamid 101.0 1.010
(S307-4)
TENA-AM 101.2 1.012
(S308-4) 1 each 100 A307G-11 Jan-19-12
TFNG (S309-4) 95.50 0.9550
TFNA (S310-4) 100.1 1.001
1.010 0.1010
1.012 0.1012
A307G-11 0.9550 1 10 0.0955 A307G-20 May-22-12
1.001 0.1001
1.010 0.01010
1.012 0.01012
A307G-11 0.9550 1 100 0.00955 A307G-21 May-22-12
1.001 0.01001
0.1010 0.00505
0.1012 0.00506
A307G-20 0.0955 2.5 50 0.004775 A307G-22 May-22-12
0.1001 0.005005
0.01010 0.002020
0.01012 0.002024
A307G-21 0.00955 10 50 0.001910 A307G-23 May-22-12
0.01001 0.002002
0.01010 0.001010
0.01012 0.001012
A307G-21 0.00955 5 50 0.000955 A307G-24 May-22-12
0.01001 0.001001
0.01010 0.0005050
0.01012 0.0005060
A307G-21 0.00955 25 50 0.0004775 A307G-25 May-22-12
0.01001 0.0005005
0.01010 0.0002020
0.01012 0.0002024
A307G-21 0.00955 1 50 0.0001910 A307G-26 May-22-12
0.01001 0.0002002
0.01010 0.0001010
0.01012 0.0001012
A307G-21 0.00955 0.5 50 0.0000955 A307G-27 May-22-12
0.01001 0.0001001

Page 13




IR-4 North Central Region Laboratory, Michigan State University Analytical Summary Report PR# 09538

Storage Conditions of Standards:
When not in use, standards and standard solutions were stored in lab freezer units #2 and #7.
During the period of this study, the average daily temperature was generally <-10 °C.

V. Analytical Procedure

For mint tops, five (5.0) g of sample was extracted using an extraction solvent (acetonitrile: water,
50:50, v/v). The sample was shaken, decanted into a flat bottom boiling flask. For mint oil, 2.5 g
of sample was partitioned twice against hexane and the extraction solvent (acetonitrile:water,
50:50, v/v). The extraction solvent from the mint oil was combined in a flat bottom boiling flask.
For both tops and oil the extraction solvent was evaporated to its aqueous remainder, filtered,
acidified and made up to 50 mL. A portion of the extract (5 out of 50 mL) was taken through the
rest of procedure that includes partitioning with ethyl acetate, evaporation of the ethyl acetate to
dryness using N-EVAP Evaporator. The residues were dissolved in actonitrile:water, 50:50, v/v
and then analyzed by HPLC/MS/MS.

Method

This working outline is an adaptation of two reference methods. The referenced methods used for
development of the working method were “Analytical Methodology for IKI-220 (F1785) and its
Major Metabolites in/on Peach, Potato Tuber, and Wheat Straw”, was written by Audrey W. Chen
on August 28, 2002, Princeton NJ, 08543, USA and “Magnitude of the Residues of 1KI-220 on
Cotton- USA in 2001” P-3567, Karen Dow, RMC Corporation, 2002.

Points where the working methods (Working Outline WO 9.166, V.1) diverge from the reference
methods are noted in WO 9.166 V.1 (Attachment D) and below.

Modifications to Cited Method

A rotovap was used to concentrate the samples with the water bath, 45 °C) instead of a TurboVap
(step 8) due available equipment in the lab. To facilitate this, the extract was decanted into 250
mL flat bottom boiling flask instead of TurboVap vessel as in steps 5 and 7. Also, 0.6 mL of
concentrated HCI was used instead of 0.5 mL to improve recoveries.

A smaller size of Whatman No. 1 filter was used, 7 cm instead of 11 cm (Step 13) to
accommodate existing laboratory equipment.

In step 14, 5 mL of sample extract was used instead of 2 mL to increase the final concentration of
residues in the extract due to differences in sensitivity between instrumentation. Because of the
increased amount of sample extract, three partitions (4 mL, 4 mL and 2 mL) of ethyl acetate
instead of two partitions with 2 mL ethyl acetate were conducted in order to increase efficiency of
extraction.

The temperature of the water bath was reduced in Step 16 from 45 °C to 25 °C to increase %
recoveries.
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The sample final volume was prepared in 50% acetonitrile instead of 30% acetonitrile due to
optimization of the chromatography for the existing system.

For the UPLC mobile phase, 0.3% acetic acid in HPLC water and acetonitrile was used instead of
0.2% acetic acid in acetonitrile, 0.2% acetic acid and methanol in the original method. This
original separation required the use of three channels. The LC pump in use only has two
channels.

Calibration standards were prepared in 50% acetonitrile for compatibility with the optimized
chromatography system.

VI.  Quantitation

Calculations for residues used the peak area data collected from the instrument. Steps of
calculating residues and spike recovery percentages are given in this section. A linear standard
calibration curve is used:

y =mx + b (Eg. 1)

where y is peak area, X is residue concentration, m is slope and b is y-intercept. The residue
concentration (x) can be calculated after Eq. 1 is rearranged to Eq. 2.
y—-Db

X = - (Eq. 2)

Spike recovery can be calculated by Eqg. 3:
Spike recovery (%) = —)S( - 100 (Eq. 3)
where X is determined residue concentration and s is spike concentration.

An example of calculating residue and spike recovery is given as follows.

Field trial ID: 11-WA*18

Crop fraction: Mint Tops (Leaves&Stems)
Analysis for: Flonicamid

ASR page No.: 91

Lab sample ID number: 18467A-QC-2.0-1
Extraction date: 26-Jul-2012

Analysis date: 30-Jul-2012

Analysis results:
Peak area of sample  y=3026
Calibration coefficient r?=0.9960
Slope m = 1780961
Intercept b =-128.36

Thus, concentration (x’) in final extract is,
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X' = 3026-(-128.36 =0.0017712 (png/mL in the final extract)

1780961
To calculate sample concentration, x, initial sample weight and final extract volume are taken into
account (initial sample weight, w = 5.0 g, final extract volume, Vol = 5000 mL). It is calculated

as follows:

X =X Final volume (Vol) _ 0.0017712 ug/mLx%:L??l Hg/g (in sample)
Vg

* sample weight (w)

Spike concentration, s = 10.10ug + 5.0 g = 2.020 pg/g. The spike recovery is calculated as
follows:

Determined residue (x) <100
Spike concentration (s)

_ 1771w 100
2.020 /g \

= 87.68%

Spike recovery (%) =

For some treated samples, the chromatograms of metabolite TFNG have been manually integrated
due to a co elution interference and poor peak selection by the chromatography package.
Manually integrated chromatograms have been identified on each of the chromatography pages.

VIl. Results and Discussion

Residue results are reported as ppm (parts per million or pug/g) in this study. The results are
summarized in the following tables and below.

Table VII. Summary of Flonicamid Spike Recoveries (MV, CR, SSCR) for Mint Tops
(Leaves & Stems)

Table VIII. Summary of TFNA-AM Spike Recoveries (MV, CR, SSCR) for Mint Tops
(Leaves & Stems)

Table IX. Summary of TENG Spike Recoveries (MV, CR, SSCR) for Mint Tops (Leaves
& Stems)

Table X. Summary of TFNA Spike Recoveries (MV, CR, SSCR) for Mint Tops (Leaves
& Stems)

Table XI. Summary of Flonicamid Spike Recoveries (MV, CR, SSCR) for Mint Oil

Table XII. Summary of TFNA-AM Spike Recoveries (MV, CR, SSCR) for Mint Oil

Table XIII. Summary of TFNG Spike Recoveries (MV, CR, SSCR) for Mint Oil

Table XIV. Summary of TFNA Spike Recoveries (MV, CR, SSCR) for Mint Oil

Table XV. Storage Stability (SS) of Flonicamid and its Metabolites on Mint Tops (Leaves &
Stems)
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Table XVI. Storage Stability (SS) of Flonicamid and its Metabolites on Mint Oil

Table XVII. Summary of Residue Data for Mint Tops (Leaves & Stems) and Mint Oil
Samples for Flonicamid (1KI-220) and Metabolites TFNA-AM, TFNG and
TFNA

Detailed calculations and related calibration data as well as LOQ and LOD calculations are given
in Attachment B.

The working method was validated at three concentrations, 0.02, 0.2 and 2.0 pg/g or ppm for
Flonicamid and its metabolites TFNA-AM, TENA, and TFNG on Mint Tops (Leaves & Stems).
Recoveries are shown in Tables VII, through X for each compound on mint tops. Average
recoveries for the parent Flonicamid on mint tops ranged from a minimum of 67 £ 6 % at 0.02
ppm to a maximum of 80 + 7% at 2.0 ppm (Table VII). Average recoveries for TFNA-AM
ranged from 75 £ 5% at 0.02 ppm to 86 + 4% at 0.2 ppm (Table VIII). For TFNG average
recoveries ranged from 91 + 5% at 2 ppm to a maximum of 111 + 3% at 0.2 ppm (Table IX).
Finally, recoveries for TFNA ranged from 98+ 6% at 2 ppm to a maximum of 105 £ 3 at 0.2 ppm
(Table X). Calculated LODs for Flonicamid, and its metabolites TFNA-AM, TFNG and TFNA
were 0.004, 0.003, 0.002 and 0.004 ug/g respectively. While calculated LOQs for Flonicamid,
and its metabolites TFNA-AM, TFNG and TFNA were 0.013, 0.010, 0.006 and 0.013ug/g,
respectively. Calculations were based on the recoeveries at the LLMV using a one-tailed‘t’
statistic as described in The Handbook of Environmental Analysis, 4™ Edition, by Roy-Keith
Smith, Genium Publishing Corporation, 1999. These calculated values support the lowest level of
quantification used as a part of this study as they are less than the LLMV of 0.02 ppm. The
calculation spreadsheets used for generating calculated LOD and LOQs are shown in Attachment
B.

The working method also was validated on mint oil at 0.02, 0.2 and 2.0 pg/gm. Recoveries are
shown in Tables XI through XIV. Average recoveries for Flonicamid ranged from 87 + 4 at 2
ppm to 96 £7 at 0.02 ppm (Table XI). Average recoveries for TFNA-AM ranged from 87 + 6% at
0.2 ppm to 96 + 8 at 0.02 ppm (Table XII). For TENG, average recoveries ranged from 88 = 7%
at 0.02 ppm to a maximum of 94 at both 0.2 and 2 ppm (Table XIII). Finally, recoveries for
TFNA ranged from 89+ 6% at 2 ppm to a maximum of 93 £ 4 at 0.2 ppm (Table XIV). Calculated
LODs for Flonicamid, and its metabolites TFNA-AM, TENG and TFNA on mint oil were 0.005,
0.006, 0.004 and 0.004 pg/g respectively. While calculated LOQs for Flonicamid, and its
metabolites TFNA-AM, TFNG and TFNA were 0.014, 0.017, 0.013 and 0.012ug/g, respectively.
Calculations were based on the LLMV using a one-tailed‘t’ statistic as described in The
Handbook of Environmental Analysis, 4" Edition, by Roy-Keith Smith, Genium Publishing
Corporation, 1999. These calculated values support the lowest level of quantification used as a
part of this study as they are less than the LLMV of 0.02 ppm. The calculation spreadsheets used
for generating calculated LOD and LOQs are shown in Attachment B.

Mint tops and mint oil storage stability samples were spiked with Flonicamid, and its metabolites
TFNA-AM, TFENA and TFNG at 0.20 ppm for each compound. For mint tops, samples were
stored for 372 days prior to analysis. Recoveries were 85+ 3,79+ 4,81 +2,and 73 + 7 for
Flonicamid, TFNA-AM, TFNG and TFNA, respectively. These results demonstrate that
Flonicamid and its metabolites are stable under the storage conditions used for the treated samples
(Table XV).
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For mint oil storage stability, samples were stored 368 days prior to analysis. Samples were
prepared using 5 g of mint oil rather than the 2.5 g used in the working method. The concurrent
recovery used in the storage stability test was prepared with 5 g of oil to compensate for the
difference. In addition, volumes were adjusted relative to the increased sample size throughout
the methodology on the entire set of storage stability mint oil samples. Recoveries were 44 + 2, 50
+ 4,44 + 2, and 45 + 73for Flonicamid, TENA-AM, TFENG and TFNA, respectively. While it
appears that the low recoveries were due to an inaccurate spiking was the samples, there is no
data from the storage stability preparation that would support this hypothesis. Concurrent
recoveries for both sets were within 70 to 120% as designated by protocol.

The untreated control samples of both the mint tops and oil had no detectable residues of
Flonicamid, or its metabolites TFNA-AM, TENG and TFNA at greater than the LLMV (i.e., <
0.02 ppm) (Table XVII). On mint tops, residues of Flonicamid varied on treated samples from a
minimum of 0.500 ppm on replicate C of trial 11-WI17 to a maximum of 2.41 ppm on replicate D
from field trial 11-1D12. Residues for TFNA-AM on mint tops ranged from 0.0723 ppm on
replicate C from trial 11-WI117 to a maximum of 0.254 ppm on replicate D from trial 11-WA17.
For TENG, residues ranged from 0.219 ppm replicate D from trial 11-WI17to a maximum of
0.461 ppm for sample D from trial 11-WA17. Residues of TFENA ranged from 0.107 ppm
replicate C from trial 11-WI170on treated samples from to a maximum of 0.235 ppm on replicate
D of trial 11-WA17.

Results from the mint oil analyses show that residues of Flonicamid and its metabolites TFNA-
AM, TENG and TFNA were less than the LLMV of 0.02ppm.

Page 18



IR-4 North Central Region Laboratory, Michigan State University Analytical Summary Report PR# 09538

Table VII.  Summary of Flonicamid Spike Recoveries (MV, CR, SSCR) for Mint Tops

(Leaves & Stems)
Spike Lab sample ID Type | Determined | Average Spike Average
level of value +s.d. recovery recovery
(ppm) recovery| (ppm) | (ppm) | (%) (%)
Flonicamid ( 1K1-220)
18472A-MV-0.02-1 MV 0.0149 74
18472A-MV-0.02-2 MV 0.0136 67
18472A-MV-0.02-3 MV 0.0143 0.0135 71 67
0.0202 * *
18473A-QC-0.02-1 CR 0.0119 0.0012 59 6
18353A-QC-0.02-1 CR 0.0144* 71
18463A-QC-0.02-1 CR 0.0121 60
18472A-MV-0.2-1 MV 0.155 77
18472A-MV-0.2-2 MV 0.166 0.160 82 9
0.202 + +
18472A-MV-0.2-3 MV 0.158 0.0049 78 2
18352A-QC-0.2-1 SSCR 0.163 81
18472A -MV-2-1 MV 1.48 73
18472A -MV-2-2 MV 1.53 1.62 76 80
2.02 x *
18472A -MV-2-3 MV 171 013 84 7
18467A-QC-2-1 CR 1.75 86
3.0 18479A-QC-3-1 CR 2.42 80
*Average of four injections

Notes:

s.d. = standard deviation

MV = Method Validation

CR = Concurrent spike recovery

All concurrent recovery (CR) samples were analyzed twice (double injection) and the values are averages of
multiple analysis.
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Table VIII.  Summary of TFNA-AM Spike Recoveries (MV, CR, SSCR) for Mint Tops

(Leaves & Stems)
Spike Lab sample ID Type Determined |Average| Spike Average
level of value +s.d. | recovery | recovery
(ppm) recover (ppm) (ppm) (%) (%)
y
TENA-AM
18472A-MV-0.02-1 MV 0.0149 74
18472A-MV-0.02-2 MV 0.0145 72
18472A-MV-0.02-3 MV 0.0141 0.0151 70 &
0.02024 + +
18473A-QC-0.02-1 CR 0.0146 0.0092 72 5
18353A-QC-0.02-1 CR 0.0163* 81
18463A-QC-0.02-1 CR 0.0162 80
18472A-MV-0.2-1 MV 0.182 90
18472A-MV-0.2-2 MV 0.172 0.173 85 86
0.2024 x *
18472A-MV-0.2-3 MV 0.175 0.0075 86 4
18352A-QC-0.2-1 SSCR 0.164 81
18472A -MV-2-1 MV 1.49 73
18472A -MV-2-2 MV 1.69 1.66 83 82
2.024 + +
18472A -MV-2-3 MV 1.77 012 87 7
18467A-QC-2-1 CR 1.71 84
3.0 18479A-QC-3-1 CR 2.44 80
*average of 4 injections

Notes:

s.d. = standard deviation

MV = Method Validation

CR = Concurrent spike recovery

All concurrent recovery (CR) samples were analyzed twice (double injection) and the values are averages of
multiple analysis.
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Table IX. Summary of TENG Spike Recoveries (MV, CR, SSCR) for Mint Tops (Leaves

& Stems)
Spike Lab sample ID Type | Determined | Average Spike Average
level of value +s.d. recovery recovery
(ppm) recovery| (ppm) (ppm) (%) (%)
TENG
18472A-MV-0.02-1 MV 0.0209 110
18472A-MV-0.02-2 MV 0.0205 107
18472A-MV-0.02-3 MV 0.0215 0.0212 113 111
0.0191 * *
18473A-QC-0.02-1 CR 0.0221 0.0006 115 3
18353A-QC-0.02-1 CR 0.0207* 108
18463A-QC-0.02-1 CR 0.0213 112
18472A-MV-0.2-1 MV 0.186 97
18472A-MV-0.2-2 MV 0.183 0.179 96 94
18472A-MV-0.2-3 MV 0.183 0.0096 96 6
18352A-QC-0.2-1 SSCR 0.165 86
18472A -MV-2-1 MV 1.63 85
18472A -MV-2-2 MV 1.73 1.74 90 o1
1.91 x *
18472A -MV-2-3 MV 1.84 0.089 96 5
18467A-QC-2-1 CR 1.76 92
3.0 18479A-QC-3-1 CR 2.67 93
*average of 4 injections

Notes:

s.d. = standard deviation

MV = Method Validation

CR = Concurrent spike recovery

All concurrent recovery (CR) samples were analyzed twice (double injection) and the values are averages of
multiple analysis.
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Table X. Summary of TFNA Spike Recoveries (MV, CR, SSCR) for Mint Tops (Leaves
& Stems)
Spike Lab sample ID Type | Determined | Average Spike Average
level of value +s.d. recovery recovery
(ppm) recovery| (ppm) | (ppm) | (%) (%)
TENA
18472A-MV-0.02-1 MV 0.0205 103
18472A-MV-0.02-2 MV 0.0209 104
18472A-MV-0.02-3 MV 0.0215 0.0206 107 103
0.02002 * +
18473A-QC-0.02-1 CR 0.0185 0.0013 93 7
18353A-QC-0.02-1 CR 0.0223* 111
18463A-QC-0.02-1 CR 0.0197 98
18472A-MV-0.2-1 MV 0.208 104
18472A-MV-0.2-2 MV 0.220 0.210 110 105
0.2002 + +
18472A-MV-0.2-3 MV 0.207 0.0062 103 3
18352A-QC-0.2-1 SSCR 0.207 104
18472A -MV-2-1 MV 1.83 91
18472A -MV-2-2 MV 1.89 1.96 95 98
2.002 * +
18472A -MV-2-3 MV 2.11 012 105 6
18467A-QC-2-1 CR 1.99 100
3.0 18479A-QC-3-1 CR 2.93 98

* average of 4 injections

Notes:

s.d. = standard deviation

MV = Method Validation

CR = Concurrent spike recovery

All concurrent recovery (CR) samples were analyzed twice (double injection) and the values are averages of
multiple analysis.
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Table XI. Summary of Flonicamid Spike Recoveries (MV, CR, SSCR) for Mint Oil
Spike Lab sample ID Type | Determined | Average Spike Average
level of value +s.d. recovery recovery
(ppm) recovery| (ppm) (ppm) (%) (%)
Flonicamid ( 1KI-220)
18476A-MV-0.02-1 MV 0.0208 103
18476 A-MV-0.02-2 MV 0.0176 87
18476A-MV-0.02-3 MV 0.0205 0.0194 102 96
0.0202 * *
18476A-QC-0.02-1 CR 0.0179 0.0014 89 7
18470A-QC-0.02-1 CR 0.0198 98
18470A-QC-0.02-2 CR 0.0199 98
18476A-MV-0.2-1 MV 0.189 93
18476A-MV-0.2-2 MV 0.178 0.188 88 93
0.202 | 18476A-MV-0.2-3 MV 0.199 + 98 +
0.0083 4
18476A-QC-0.2-1 CR 0.181 89
18470A-QC-0.2-1 SSCR 0.192 95
18476 A-MV-2-1 MV 1.83 175 91 87
2.02 | 18476A-MV-2-2 MV 1.75 * 87 *
18476A-MV-2-3 MV 1.68 0.074 83 4
Notes:

s.d. = standard deviation

MV = Method Validation

CR = Concurrent spike recovery

All concurrent recovery (CR) samples were analyzed twice (double injection) and the values are averages of
multiple analysis.
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Table XII.  Summary of TFNA-AM Spike Recoveries (MV, CR, SSCR) for Mint Oil

Spike Lab sample ID Type | Determined |Average| Spike Average
level of value +s.d. | recovery | recovery
(ppm) recovery|  (ppm) (ppm) (%) (%)
TENA-AM

18476 A-MV-0.02-1 MV 0.0188 93

18476 A-MV-0.02-2 MV 0.0197 97

18476A-MV-0.02-3 MV 0.0206 | 001941 102 96
0.02024 + +

18476A-QC-0.02-1 CR 0.0165 0.0016 81 8

18470A-QC-0.02-1 CR 0.0210 104

18470A-QC-0.02-2 CR 0.0202 100

18476 A-MV-0.2-1 MV 0.191 9

18476 A-MV-0.2-2 MV 0.179 0.176 88 87
0.2024 | 18476A-MV-0.2-3 MV 0.186 + 92 +

18476A-QC-0.2-1 CR 0.163 0.013 80 6

18470A-QC-0.2-1 SSCR 0.164 81

18476A-MV-2-1 MV 1.78 178 88 88
2.024 | 18476A-MV-2-2 MV 1.83 t 91 *

18476A-MV-2-3 MV 1.73 0.052 85 3
Notes:

s.d. = standard deviation

MV = Method Validation

CR = Concurrent spike recovery

All concurrent recovery (CR) samples were analyzed twice (double injection) and the values are averages of
multiple analysis.
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Table XIIl.  Summary of TENG Spike Recoveries (MV, CR, SSCR) for Mint Oil
Spike Lab sample ID Type | Determined | Average Spike Average
level of value ts.d. recovery recovery
(ppm) recovery| _(ppm) | (ppm) | (%) (%)
TENG
18476A-MV-0.02-1 MV 0.0178 93
18476A-MV-0.02-2 MV 0.0167 87
18476A-MV-0.02-3 MV 0.0178 | 0.0169 93 88
0.0191 + +
18476 A-QC-0.02-1 CR 0.0151 0.0013 79 7
18470A-QC-0.02-1 CR 0.0157 82
18470A-QC-0.02-2 CR 0.0181 95
18476 A-MV-0.2-1 MV 0.181 95
18476A-MV-0.2-2 MV 0.184 0.179 96 94
0.191 | 18476A-MV-0.2-3 MV 0.191 + 100 +
18476A-QC-0.2-1 CR 0.170 | 00094 89 6
18470A-QC-0.2-1 SSCR 0.169 89
18476 A-MV-2-1 MV 1.83 1.80 96 94
1.91 | 18476A-MV-2-2 MV 1.83 + 96 +
18476 A-MV-2-3 MV 1.76 0.041 92 2
Notes:

s.d. = standard deviation

MV = Method Validation

CR = Concurrent spike recovery

All concurrent recovery (CR) samples were analyzed twice (double injection) and the values are averages of
multiple analysis.

Page 25




IR-4 North Central Region Laboratory, Michigan State University

Analytical Summary Report PR# 09538

Table XIV. Summary of TENA Spike Recoveries (MV, CR, SSCR) for Mint Oil
Spike Lab sample ID Type | Determined | Average Spike Average
level of value ts.d. recovery recovery
(ppm) recovery| (ppm) | (ppm) | (%) (%)
TENA
18476A-MV-0.02-1 MV 0.0177 88
18476 A-MV-0.02-2 MV 0.0181 90
18476A-MV-0.02-3 MV 0.0185 0.0183 93 o1
0.02002 + +
18476A-QC-0.02-1 CR 0.0173 0.0011 86 5
18470A-QC-0.02-1 CR 0.0177 89
18470A-QC-0.02-2 CR 0.0205 102
18476A-MV-0.2-1 MV 0.182 91
18476A-MV-0.2-2 MV 0.180 0.186 90 03
0.2002 | 18476A-MV-0.2-3 MV 0.189 * 95 *
18476A-QC-0.2-1 CR 0.180 0.0086 90 &
18470A-QC-0.2-1 SSCR 0.200 100
18476 A-MV-2-1 MV 191 178 95 89
2.002 | 18476A-MV-2-2 MV 1.73 + 86 +
18476A-MV-2-3 MV 1.70 0.12 85 6
Notes:

s.d. = standard deviation

MV = Method Validation

CR = Concurrent spike recovery

All concurrent recovery (CR) samples were analyzed twice (double injection) and the values are averages of
multiple analysis.
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Attachment A: Index to Representative Chromatograms

Each chromatogram represents a 10-pL injection. Chromatograms included are for demonstration
purposes only and not all of the chromatograms obtained are included.

Index to representative CNromMatograms ..........cooiiieiiieneieee e 30-31

Calibration Standards (fOr WIL7-Oil) ..o s 32-37

e A307G-27 (containing 0.0001010 pg/mL of Flonicamid(I1KI-220) & 0.0001012 pg/mL of TFNA-AM
& 0.00009550 pg/mL of TFNG & 0.0001001 pg/mL of TFNA)

e A307G-26 (containing 0.0002020 pg/mL of Flonicamid (1KI1-220) & 0.0002024 pg/mL of TFNA-
AM & 0.0001910 pg/mL of TFNG & 0.0002002 pg/mL of TFNA)

e A307G-25 (containing 0.0005050 pg/mL of Flonicamid (1K1-220) & 0.0005060 pg/mL of TFENA-
AM & 0.0004775 pg/mL of TFNG & 0.0005005 pg/mL of TFNA)

e A307G-24 (containing 0.001010 pg/mL of Flonicamid (IK1-220) & 0.001012 pg/mL of TFNA-AM
& 0.0009550 pg/mL of TFNG & 0.001001 pg/mL of TFNA)

e A307G-23 (containing 0.002020 pg/mL of Flonicamid (IK1-220) & 0.002024 pg/mL of TFNA-AM
& 0.001910 pg/mL of TFNG & 0.002002 pg/mL of TENA)

e A307G-22 (containing 0.005050 pg/mL of Flonicamid (IKI-220) & 0.005060 pg/mL of TFNA-AM
& 0.004775 pg/mL of TEFNG & 0.005005 pg/mL of TFNA)

CONTIOL SAMPIES ...ttt ettt e e b b sbeenes 38-40

e Control sample (WI17-Tops, showing < 0.02 ppm for Flonicamid, < 0.02(0.007) ppm for TENA-AM,
< 0.02(0.01) ppm for TFNG & < 0.02 ppm for TFNA)

e Control sample (WA*18-Tops), showing < 0.02 ppm for Flonicamid, < 0.02 ppm for TFNA-AM, <
0.02(0.01) ppm for TFNG & < 0.02(0.004) ppm for TENA)

e Control sample (WI17-Qil), showing < 0.02 ppm for Flonicamid, < 0.02 ppm for TENA-AM, <
0.02ppm for TFNG & < 0.02 ppm for TFNA)

FOrtIfIEd SAMPIES ...oviieieieceee ettt re et nreereas 41-46
e MV (Tops)at 0.02 ppm ( 74% for Flonicamid 74% for TEFNA-AM, 110% for TFNG & 103 % for
TFNA)

e MV (Qil) at 0.02ppm (103% for Flonicamid 93% for TFNA-AM, 93% for TFNG & 88% for TFNA)

e Concurrent spike samples at 2.0 ppm (WA*18-Tops), 88% for Flonicamid, 85% for TFNA-AM, 92%
for TENG & 99 % for TFNA)

e Concurrent spike samples at 0.02 ppm (WA*18-0Qil), 100% for Flonicamid, 104% for TFNA-AM,
81% for TFNG & 83 % for TFNA)

e Storage Stability spike samples (Tops) at 0.2 ppm (86% for Flonicamid, 80% for TFNA-AM, 83% for
TFNG & 76% for TFNA)

e Storage Stability spike samples (Oil) at 0.2 ppm (46% for Flonicamid, 53% for TEFNA-AM, 42% for
TFENG & 42 % for TFNA)

TrEAted SAMIPIES. ... ei ittt e et e e b e st e e s e e re e e reenteenreenae s 47-53

e WI17-Tops (Sample D, 0.518 ppm of Flonicamid (IKI-220), 0.071 ppm of TFNA-AM, 0.226 ppm
of TENG & 0.106 ppm of TFNA)

e WI17-0il (Sample H, <0.02 ppm of Flonicamid (IK1-220), <0.02 ppm of TFNA-AM, <0.02 ppm of
TFNG & <0.02ppm of TFNA)

o WI18-Tops (Sample C, 1.88 ppm of Flonicamid (1KI-220), 0.171 ppm of TFNA-AM, 0.363 ppm of
TFNG & 0.207 ppm of TFNA)
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e WA*18-Tops (Sample D, 1.52 ppm of Flonicamid (IK1-220), 0.156 ppm of TFNA-AM, 316 ppm of
TFENG & 0.168 ppm of TFNA)

o  WA*18-Qil (Sample H, <0.02 ppm of Flonicamid (1K1-220), <0.02 ppm of TFNA-AM,
<0.02(0.004) ppm of TFNG & <0.02ppm of TFNA)

e ID12-Tops (Sample D, 2.45ppm of Flonicamid (1KI-220), 0.150 ppm of TFNA-AM, 0.404 ppm of
TFNG & 0.139ppm of TFNA)

o WAL7-Tops (Sample C, 1.70 ppm of Flonicamid (IKI-220), 0.233ppm of TFNA-AM, 0.468 ppm of
TFNG & 0.227 ppm of TFNA)
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wWIi3-55 Aug-F- o & &
Quantify Sample Report MasslLynx 4.1 SCN 714 Page 1 of 22
Dataset: C:\MassLynx\Data\09358.PRO\09358- Oil -WA17- 2012-8-6.qld

Method: C:\MassLynx\Data\09358.PROWethDB\Flonicamid .mdb 23 May 2012 12:28:34
Calibration: C:\MassLynx\Data\09358.PRO\CurveDB\Fludioxonil.cdb 28 Nov 2006 15:37:17

Name: 09358-0il- Wi17-06

Description: STD. #1, Flonicamid, A307G-27

Date: 06-Aug-2012

Time: 13:48:38

Vial: 1:A,2

Inlet Method Name: C:\MassLynx\Data\09358.PRO\VACQUDB\LC-Flonicamid

M$ Method Name: C:\MassLynx\Data\09358.PRO\VACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.IPR

User: EG

TFNA-AM IKI-220

09358-0il- WI17-06 Smooth(Mn,4x4)} MRM of 4 channels,ES+ 09358-0il- WI17-06 Smooth(Mn,4x4) MRM of 4 channels,ES+

STD. #1, Flonicamid, A307G-27 190.8>147.8  STD. #1, Flonicamid, A307G-27 229.8>202.8

100+ TFNA-AM 5.815e+002 100+ IKI-220, 1.021e+003
5.35 6.20

O~ e e e min 0 e min
2.0 4.0 6.0 8.0 10.0 12.0 2.0 4.0 6.0 8.0 10.0 12.0
TFNG TFNA
09358-0il- WI17-06 Smooth(Mn,4x4) MRM of 4 channels,ES+ 09358-0il- WI17-06 Smooth(Mn,4x4) MRM of 4 channels,ES+
STD. #1, Flonicamid, A307G-27 248.8>202.8  STD. #1, Flonicamid, A307G-27 191.8>147.8
1004 TFNG 1.618e+003 100 TFNA, 1.107e+003

%]

[ min O~ T T e e e Min
2.0 4.0 6.0 8.0 10.0 120 2.0 4.0 6.0 8.0 10.0 120

190.8>147 8

1 TFNA-AM

2 IKt-220 229.8>202.8 6.20 184 bb 118
3 TFNG 248.8>202.8 5.77 198 bb 17
4 TFNA 191.8>147.8 5.89 218 bb 25

Attachment A: Representative Chromatograms
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. - i - 17 -
wiit-59 At =&
Quantify Sample Report MassLynx 4.1 SCN 714 Page 2 of 22
Dataset: C:\MassLynx\Data\09358.PR0O\09358- Oil -WA17- 2012-8-6.qld

Name: 09358-0il- WI17-07

Description: STD. #2, Flonicamid, A307G-26

Date: 06-Aug-2012

Time: 14:02:52

Vial: 1:A,3

Inlet Method Name: C:\MassLynx\Datal09358.PRO\ACQUDB\LC-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\VACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.IPR

User: EG

TFNA-AM IKI-220

09358-Oil- WI17-07 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Oil- WI17-07 Smooth(Mn,4x4) MRM of 4 channels,ES+
STD. #2, Flonicamid, A307G-26 190.8>147.8  STD. #2, Flonicamid, A307G-26 229.8>202.8
100+ TFNA-AM 12464003 o0 1KI-220 1.891e+003

5.35

6.21

%]

226282 3 16 |

O~ e e e min O~ T T Min
20 4.0 6.0 8.0 10.0 120 2.0 4.0 6.0 8.0 10.0 12.0
7 TFNG TFNA
09358-Oil- WI17-07 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Oil- WI17-07 Smooth(Mn,4x4) MRM of 4 channels,ES+
STD. #2, Flonicamid, A307G-26 248.8>202.8  STD. #2, Flonicamid, A307G-26 191.8>147.8
100 TENG_ 2.833e+003 100~ TFNA_ 1.861e+003
5.77 5.86

O T T e e e e min L LA ALAS) el AALAEARM RAAS A AR LR LA it T
20 4.0 6.0 8.0 10.0 12.0 2.0 4.0 6.0 8.0 10.0 12.0
1 TFNA-AM 190.8>147.8 5.35 288 bb 34
2 KI-220 229.8>202.8 6.21 411 bb 93
3 TFNG 248.8>202.8 5.77 451 bb 91
4 TFNA 191.8>147.8 5.86 331 bb 117

o,

A P

Attachment A: Representative Chromatograms
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WIlF-40 ﬁ.”‘w@jwt;»m =6
Quantify Sample Report MassLynx 4.1 SCN 714 Page 3 of 22
Dataset: C:\MassLynx\Data\09358. PRO\09358- Oil -WA17- 2012-8-6.qd

Name: 09358-0il- WI17-08

Description: STD. #3, Flonicamid, A307G-25

Date: 06-Aug-2012

Time: 14:20:36

Vial: 1:A,4

Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\LC-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDBMSMS- Flonicamid.IlPR

User: EG
TFNA-AM 1KI-220
09358-Oil- WI17-08 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Oil- WI17-08 Smooth(Mn,4x4) MRM of 4 channels,ES+
STD. #3, Flonicamid, A307G-25 190.8>147.8  STD. #3, Flonicamid, A307G-25 229.8>202.8
_ TFNA-AM 2.457e+003 1KI-220 4.596e+003
100 100+
I 6.20
%
. O e e e e e min O T min
y 0 4.0 6.0 80 100 120 2.0 4.0 8. 12.0
/ TFNG TENA
09358-Oil- Wi17-08 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Oil- WI17-08 Smooth(Mn,4x4) MRM of 4 channels,ES+
STD. #3, Flonicamid, A307G-25 248.8>202.8  STD. #3, Flonicamid, A307G-25 191.8>147.8
100+ TFNG_ 6.3500+008 00 TFNA_ 4.361e+003
577 5.90

%

min

O~ o T T T T e e e min
2.0 4.0 6.0 8.0 10.0 12.0

TFNA-AM 190.8>147.8

1

2 1KI-220 220.8>202.8 6.20 1139 bb 453
3 TFENG 248.8>202.8 577 1253 bb 115
4 TFENA 191.8>147.8 5.90 915 bb 196

Attachment A: Representative Chromatograms
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Quantify Sample Report MassLynx 4.1 SCN 714 Page 4 of 22
Dataset: C:WMassLynx\Data\09358. PRO\09358- Oil -WA17- 2012-8-6.qid

Name: 09358-0il- Wi17-09

Description: STD. #4, Flonicamid, A307G-24

Date: 06-Aug-2012

Time: 14:34:50

Vial: 1:A,5

Inlet Method Name: C:\Masslynx\Datal09358.PRO\ACQUDB\LC-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358. PRO\VACQUDB\MSMS- Flonicamid.IPR

User: EG

TFNA-AM IKI-220

09358-Qil- Wi17-09 Smooth(Mn,4xd) MRM of 4 channels,ES+  09358-Oil- WI17-09 Smooth(Mn,4x4) MRM of 4 channels,ES+
STD. #4, Flonicamid, A307G-24 190.8>147.8  STD. #4, Flonicamid, A307G-24 229.8>202.8
100~ TFNA-AM 5.001e+003 1KI-220 8.954e+003

535 100 6.20

O- e e T T e e min 0-
2.0 4.0 6.0 8.0 10.0 12.0
TFNG TFNA
09358-0il- WI17-09 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Qil- WI17-09 Smooth(Mn,4x4) MRM of 4 channels,ES+
STD. #4, Flonicamid, A307G-24 248.8>202.8  STD. #4, Flonicamid, A307G-24 191.8>147.8
100~ TENG__ 1.212e+004 100+ TFNA_ 9.356e+003
576 5.86
% %

T T T [T e min
2.0 4.0 6.0 8.0 10.0 120

53 i Py

1 TFNA-AM 190.8>147.8 5.35 1444 bb 133
2 1KI-220 229.8>202.8 6.20 2297 bb 540
3 TENG 248.8>202.8 5.76 2679 bb 315
4 TFNA 191.8>147.8 5.86 1950 bb 512

Attachment A: Representative Chromatograms
Page 35




IR-4 North Central Region Laboratory, Michigan State University Analytical Summary Report PR# 09358

WL G- b2 R I =G
Quantify Sample Report MassLynx 4.1 SCN 714 Page 5 of 22
Dataset: C:\MassLynx\Data\09358.PRO\09358- Oil -WA17- 2012-8-6.qld

Name: 09358-0il- WI17-10

Description: STD. #5, Flonicamid, A307G-23

Date: 06-Aug-2012

Time: 14:49:04

Vial: 1:A,6

Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\LC-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.IPR

User: EG
TFNA-AM IKI-220
09358-0il- WI17-10 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Oil- WI17-10 Smooth(Mn,4x4) MRM of 4 channels,ES+
STD. #5, Flonicamid, A307G-23 190.8>147.8  STD. #5, Flonicamid, A307G-23 229.8>202.8
TFNA-AM 9.111e+003 1KI-220 1.537e+004
100+ 537 100 618

% %

0- min 0-t

TFNG TFNA

09358-Oil- WI17-10 Smooth(Mn, 4x4) MRM of 4 channels, ES+  09358-Oil- WI17-10 Smooth(Mn,4x4) MRM of 4 channels,ES+

STD. #5, Flonicamid, A307G-23 248.8>202.8  STD. #5, Flonicamid, A307G-23 191.8>147.8

100+ TFNG_ 2.400e+004 100+ TFNA_ 1.746e+004
5.76 5.85

TFNA-AM 190.8>147.8 5.37 2625 bb 190

1

2 1Ki-220 229.8>202.8 6.18 4453 bb 1593
3 TENG 248.8>202.8 5.76 4746 bb 542
4 TFNA 191.8>147.8 5.85 3791 bb 389

Attachment A: Representative Chromatograms
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et 428
WIit-£32 b~ 3 -1z &
Quantify Sample Report MassLynx 4.1 SCN 714 Page 6 of 22
Dataset: C:\MassLynx\Data\09358.PRO\09358- Oil -WA17- 2012-8-6.gld
Name: 09358-0il- WI17-11
Description: STD. #6, Flonicamid, A307G-22
Date: 06-Aug-2012
Time: 15:03:17
Vial: 1:A,7
Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\LC-Flonicamid
MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.IPR
User: EG
TFNA-AM IKI-220
09358-Oil- Wi17-11 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Oil- WI17-11 Smooth(Mn,4x4) MRM of 4 channels,ES+
STD. #6, Flonicamid, A307G-22 190.8>147.8  STD. #6, Flonicamid, A307G-22 229.8>202.8
100- TFNA-AM 2561e+004 0 1Ki-220_ 4.794e+004
5.35 6.20

%

O T T e A T T e min 0- min
2.0 4.0 6.0 8.0 10.0 12.0
TFNG TFNA
09358-0il- WI17-11 Smooth(Mn,4x4) MRM of 4 channels, ES+  09358-Qil- WI17-11 Smooth(Mn,4x4) MRM of 4 channels,ES+
STD. #6, Flonicamid, A307G-22 248.8>202.8  STD. #6, Flonicamid, A307G-22 191.8>147.8
100~ TFNG_ 6.249e+004 o0 TFNA_ 4,654e+004
5.76 5.85
% %]

1 TFNA-AM 190.8>147.8

2 1KI-220 229.8>202.8 6.20 11530 bb 4513
3 TFNG 248.8>202.8 5.76 12865 bb 1724
4 TFNA 191.8>147.8 5.85 10191 bb 1362

Attachment A: Representative Chromatograms
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2 B V2 =G

Quantify Sample Report
Dataset:

MassLynx 4.1 SCN 714
C:\MassLynx\Data\09358. PRO\09358-Tops-WIi17- 2012-8-2 .qld

Page 8 of 23

Name: 09358-Tops-WI17-39

Description: 18473A-C-1, 5g, FV= 200 mL
Date: 02-Aug-2012

Time: 13:02:37

vial: 1:8,1

Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\LC-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.P
Tune Method Name: C:\MassLynx\Data\09358
User: EG

TFNA-AM
09358-Tops-WI17-39 Smooth(Mn,4x4)

MRM of 4 channels,ES+

RO\ACQUDBMRM-Flonicamid.EXP

.PRO\VACQUDB\MSMS- Flonicamid.lPR

1K1-220

09358-Tops-WI17-39 Smooth(Mn,4x4) MRM of 4 channels,ES+

18473A-C-1, 5g, FV= 200 mL 190.8>147.8  18473A-C-1, 5g, FV= 200 mL 229.8>202.8
7.70 1.111e+004 1.76 5.158e+002

100+ 100+

6.68
8.53
8.85

% %

O~ e e e min O e e e Min
20 4.0 6.0 8.0 12.0 2.0 4.0 6.0 8.0 10.0 12.0
TFNG TFNA

09358-Tops-WI17-39 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-WI17-39 Smooth(Mn,4x4) MRM of 4 channels,ES+
18473A-C-1, 59, FV=200 mL 248.8>202.8  18473A-C-1, 5g, FV= 200 mL 191.8>147.8
1.84 1.085e+004 7.33 1.887e+003

100+

190.8>147.8

TFENA-AM

100

min [ min

1 A
2 IKI-220 229.8>202.8 7.07 37 bb "
3 TFENG 248.8>202.8 5.63 514 bb 29
4 TFNA 191.8>147.8
Attachment A: Representative Chromatograms
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Quantify Sample Report MassLynx 4.1 SCN 714 Page 9 of 22
Dataset: C:\MassLynx\Data\09358.PRO\09358-Tops-WA18- 2012-7-30.gld

Name: 09358-Tops-WAﬁ-14

Description: 18467A-C-1, 5g, FV= 200 mL

Date: 30-Jul-2012

Time: 11:49:26

Vial: 1:B,1

Inlet Method Name: C:\MassLynx\Data\09358.PRO\VACQUDB\LC-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDBWSMS- Flonicamid.IPR

User: EG
TFNA-AM 1K1-220
09358-Tops-WA18-14 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-WA18-14 Smooth(Mn,4x4) MRM of 4 channels,ES+
18467A-C-1, 5g, FV=200 mL 190.8>147.8 18467A-C-1, 59, FvV=200 mL 229.8>202.8
7.79 5.173e+003 1.75 4.171e+002
100+ 100+
713} 8.53
%_ %_.
O-S e er r reTTees min O~ e e min
2.0 4.0 6.0 8.0 10.0 12.0 2.0 4.0 8.0 8.0 10.0 12.0
TFNG TFNA
09358-Tops-WA18-14 Smooth(Mn,4x4) MRM of 4 channeis,ES+  09358-Tops-WA18-14 Smooth(Mn,4x4} MRM of 4 channels,ES+
18467A-C-1, 5g, FV=200 mL 248.8>202.8 18467A-C-1, 5g, FV= 200 mL 191.8>147.8
100+ 1.82 1.029e+004 100 7.31 1.377¢+003

min

1 TFNA-AM 190.8>147.8

2 |Ki-220 229.8>202.8 7.12 8 bb 4
3 TFNG 248.8>202.8 5.63 269 bb 14
4 TFNA 191.8>147.8 6.04 62 bb 2

*EC2, F6 » F-30-1 2

Attachment A: Representative Chromatograms
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Quantify Sample Report MassLynx 4.1 SCN 714 Page 9 of 22
Dataset: C:\MassLynx\Data\09358. PRO\09358- Oil -WA17- 2012-8-6.qid

Name: 09358-0il- Wi17-14

Description: 184576A-C-4, 2.5g, FV= 100 mL

Date: 06-Aug-2012 ©&-, Foo @, §eFl T

Time: 16:46:01

Vial: 1:B,1

Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\L.C-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.IPR

User: EG

TFNA-AM IKI-220

09358-Oil- Wi17-14 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Oil- WI17-14 Smooth(Mn, 4x4) MRM of 4 channels,ES+
184676A-C-4, 2.5g, FV= 100 mL 190.8>147.8  184676A-C-4, 2.5g, FV= 100 mL 229.8>202.8
100~ 8.85 2013e+003 8.78 3.040e+002

1KI-220 747

%]

O—rer T T e e e e e min O e e e e min
N 20 4.0 6.0 8.0 100 120 2.0 4.0 6.0 8.0 100 120
i
i
/
' TFNG TFNA
09358-Oil- WI17-14 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Oil- Wi17-14 Smooth(Mn,4x4) MRM of 4 channels,ES+
184676A-C-4, 2.5g, FV= 100 mL 248.8>202,8  184676A-C-4, 2.5g, FV= 100 mL 191.8>147.8
8.60 8.867e+003 7.33 6.864e+002
1004 100+ 7.86

%

7.29
O T T T e e e e min O~y e e o min
2.0 4.0 6.0 8.0 10.0 120 2.0 4.0 6.0 8.0 10.0 12.0

Z e
TFNA-AM 180.8>147.8

1

2 IKI-220 229.8>202.8 6.88 10 bb 5
3 TENG 248.8>202.8 6.59 13 bb 12
4 TFNA 191.8>147.8

Attachment A: Representative Chromatograms
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Quantify Sample Report MassLynx 4.1 SCN 714 Page 9 of 18
Dataset: C:\MassLynx\Data\09358.PRO\09358-Topsl- 0.02 MV- 2012-7-19.qld

Name: 09358-Tops-MVS-12

Description: 18472A-MV-0.02-1, 5g, FV= 200 mL

Date: 19-Jul-2012

Time: 15:48:56

Vial: 1:B,2

Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\LC-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MRM-Flonicamid. EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.IPR

User: EG

TFNA-AM 1K1-220

09358-Tops-MVS-12 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-MVS-12 Smooth(Mn,4x4) MRM of 4 channels, ES+

18472A-MV-0.02-1, 5g, FV=200 mL 190.8>147.8 18472A-MV-0.02-1, 5g, FV= 200 mL 229.8>202.8
7.68 1.220e+004 1KI-220 2.830e+003

100~ 1007 6.18

%

TENA-AM
534

O T e e e e e min min
2.0 4.0 6.0 8.0 10.0 120
TFNG TENA
09358-Tops-MVS-12 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-MVS-12 Smooth{Mn,4xd) MRM of 4 channels,ES+
18472A-MV-0.02-1, 5g, FV= 200 mL. 248.8>202.8 18472A-MV-0.02-1, 5g, FV= 200 mL 191.8>147.8
100— 1.85 TENG 7.884e+003 o0 TsF%\_ 4.771e+003
5.68 :

O~ T e e e T min
20 4.0 6.0 8.0 10.0 12,

1 TFNA-AM 190.8>147.8

2 IKI-220 229.8>202.8

3 TFENG 248.8>202.8 5.68 1414 bb 81
4 TFNA 191.8>147.8 5.70 1049 bb 337

Attachment A: Representative Chromatograms
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Quantify Sample Report MassLynx 4.1 SCN 714 Page 9 of 18
Dataset: C:\MassLynx\Data\09358 PRO\09358- Oil- 0.02 MV- 2012-7-11.qid
Name: 09358-0il-MVS-12
Description: 18476A-MV-0.02-1, 2.5g, FV= 100 mL
Date: 11-Jul-2012
Time: 12:33:48
Vial: 1:B,2
Inlet Method Name: C:\MassLynx\Data\09358.PRO\VACQUDB\L.C-Flonicamid
MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.lPR
User: EG
TFNA-AM 1KI-220
093568-0il-MVS-12 Smooth(Mn,4x4) MRM of 4 channels, ES+  09358-Oil-MVS-12 Smooth(Mn,4x4) MRM of 4 channels,ES+
18476A-MV-0.02-1, 2.5g, FV= 100 mL 190.8>147.8  18476A-MV-0.02-1, 2.5g, FV= 100 mL 229.8>202.8
100+ TFNA-AM 2.951e+003 1K1-220, 5.352e+003

534 007 6.20

O e e e e e e min
2.0 4.0 8.0 8.0 10.0 12.0

TFNG TFNA
09358-0il-MVS-12 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Oi-MVS-12 Smooth(Mn,4x4) MRM of 4 channels,ES+
18476A-MV-0.02-1, 2.5¢g, FV= 100 mL 248.8>202.8  18476A-MV-0.02-1, 2.5g, FV= 100 mL 191.8>147.8
8.60 9.487e+003 TFNA 5.364e+003
100 100+ _
570
TFNG
5.70
%t
7.31
e min O e min
12.0 2.0 4.0 6.0 8.0 10.0 12.0

5 3 , _ e B
1 TFNA-AM 190.8>147.8 534 801 bb 48

2 IK1-220 220.8>202.8 6.20 1275 bb 565
3 TFNG 248.8>202.8 5.70 1395 bb 212
4 TENA 191.8>147.8 5.70 1068 bb 236

Attachment A: Representative Chromatograms
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Quantify Sample Report MassLynx 4.1 SCN 714 Page 11 of 22
Dataset: C:\MassLynx\Data\09358. PRO\09358-Tops-WA18- 2012-7-30.gld

Name: 09358-Tops-WA18-16
Description: 18467A-QC-2-1, 5g, FV= 5000 mL
Date: 30-Jul-2012
Time: 12:17:52
Vial: 1:B,2
Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\L.C-Flonicamid
. MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDBMRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.IPR

User: EG

TFNA-AM IK1-220

09358-Tops-WA18-16 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-WA18-16 Smooth(Mn,4x4) MRM of 4 channels,ES+

18467A-QC-2-1, 5g, FV= 5000 mL 190.8>147.8 18467A-QC-2-1, 5g, FV= 5000 mL 220.8>202.8
TENA-AM 6.758e+003 1K1-220 1.274e+004

100 535 100 6.20

%]

O~ T e e e e e min 0-
2.0 4.0 6.0 8.0 10.0 12.0
TFNG TENA
09358-Tops-WA18-16 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-WA18-16 Smooth(Mn,4x4) MRM of 4 channels,ES+
18467A-QC-2-1, 5g, FV= 5000 mL 248.8>202.8  18467A-QC-2-1, 5g, FV= 5000 mL 191.8>147.8
100+ TFNG_ 2.028e+004 1001 TFNA_ 1.499e+004
5.73 5.70
%~ %

o) y...|...x|...x,.m,.m,m.]m.|m-|uu,un]m.,....,...- min
2.0 4.0 6.0 8.0 10.0 12.0

2Nanie Soalraces
1 TFNA-A| 190.8>147.8 5.35
2 IKI-220 229.8>202.8 6.20 3026 bb 651
3 TENG 248.8>202.8 5.73 3995 bb 588
4 TENA 191.8>147.8 5.70 3186 bb 580

¥ B EG, J- B2

Attachment A: Representative Chromatograms
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&

&y

%,
e .
WA -Cs Tuly 3812
Quantify Sample Report MassLynx 4.1 SCN 714 )
Dataset: C:\MassLynx\Data\09358.PRO\09358- Oil -WA18- 2012-7-30.gld

Page 10 of 22

Name: 09358-0iI-W/#8-14

Description: 18470A-QC-0.02-1, 2.5g, FV= 100 mL

Date: 30-Jui-2012

Time: 18:20:31

Vial: 1:B,2

Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\LC-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\WMRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\VACQUDB\MSMS- Flonicamid.IPR
User: EG

IK1-220
09358-0il-WA18-14 Smooth(Mn,4x4)

TFNA-AM

09358-0i-WA18-14 Smooth(Mn,4x4) MRM of 4 channels,ES+

18470A-QC-0.02-1, 2.5g, FV= 100 mL 190.8>147.8  18470A-QC-0.02-1, 2.5g, FV= 100 mL
8.27 6.296e+003 IKI-220
100 1004
6.18
8.84
%]
TFNA-AM
531
O e T e e min 0-
. 4.0 8.0 10.0 12.0 2.0 4.0 6.0

TFNG TFNA

09358-Oil-WA18-14 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Oil-WA18-14 Smooth(Mn,4x4)

MRM of 4 channels,ES+
229.8>202.8
3.463¢+003

min
8.0

10.0

MRM of 4 channels,ES+

18470A-QC-0.02-1, 2.5g, FV= 100 mL 248.8>202.8 18470A-QC-0.02-1, 2.5g, FV= 100 mL 191.8>147.8
8.60 8.701e+003 TFNA_ 3.209e+003
100 1007 5.63
# e %
7.36 8.298.81
O T e e e e e min 0- min
20 4.0 6.0 8.0 10.0 2.0 4.0 6.0 8.0 10.0 12.0

22 2 Rl
1 TFNA-AM 180.8>147.8 5.31
2 IKI-220 229.8>202.8 6.18 867 bb 235
3 TFENG 248.8>202.8 5.63 698 bb 158
4 TFENA 191.8>147.8 5.63 588 bb 122

KEC=V 70, 9-31-12

Attachment A: Representative Chromatograms
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Quantify Sample Report MassLynx 4.1 SCN 714 Page 11 of 20
Dataset: C:\MassLynx\Data\09358. PRO\09358- Tops-S$S-2012-8-8 .qid

Name: 09358-Tops - SS- 13

Description: 18352A- 0.2- SS 1, 5g, FV= 1000 mL

Date: 08-Aug-2012

Time: 16:42:21

Vial: 1:B,3

Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\LC-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDBWRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDBWSMS- Flonicamid.IPR

User: EG

TFNA-AM 1K1-220

09358-Tops - $S~ 13 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops - S8- 13 Smooth(Mn,4x4) MRM of 4 channels,ES+

18352A- 0.2- 8S 1, 5g, FV= 1000 mL 190.8>147.8 18352A- 0.2- SS 1, 59, FV= 1000 mL 229.8>202.8
TFNA-AM 4.404e+003 1KI-220 8.044e+003

1005 5.35 100~ 6.20 1

O—Lrrr T T e e e e min 0-
2.0 4.0 6.0 8.0 10.0 120

TFNG TFNA

09358-Tops - §S- 13 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops - SS- 13 Smooth(Mn,4x4) MRM of 4 channels,ES+

18352A- 0.2- SS 1, 5g, FV= 1000 mL 248.8>202.8  18352A- 0.2- SS 1, 5g, FV= 1000 mL 191.8>147.8

100+ TFNG_ 1.190e+004 1004 TFNA_ 7.141e+003
5,75 5.80

O—rerprrre T T T T O T O e Min O-trrrprrre e e e e e min
2.0 4.0 6.0 8.0 10.0 120 2.0 4.0 6.0 8.0 10.0 12.0

190.8>147.8
229.8>202.8
248.8>202.8
191.8>147.8

Attachment A: Representative Chromatograms
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3s /7 Auvey —5—f2 &~
Quantify Sample Report MassLynx 4.1 SCN 714 Page 10 of 19
Dataset: C:WMassLynx\Data\09358.PRO\09358- Oil- SS - 2012-8-7 .qid
Name: 09358-0il- $S- 13
Description: 18470A- 0.2- SS 1, 5g, FV= 1000 mL
Date: 07-Aug-2012
Time: 16:49:41
Vial: 1:B,3
Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\LC-Flonicamid
MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDBIMSMS- Flonicamid.IPR
User: EG
TENA-AM IKI-220
09358-0il- §8- 13 Smooth(Mn,4x4} MRM of 4 channels,ES+  09358-Oil- SS- 13 Smooth(Mn,4x4) MRM of 4 channels,ES+
18470A- 0.2- SS 1, 5, FV= 1000 mL 190.8>147.8  18470A- 0.2- SS 1, 5g, FV= 1000 mL 229.8>202.8
100 TFgé?M 2479e+003 o0 |K6|-§1zo 4.567¢+003

%]

O~ e e e e e min 0-
2.0 4.0 6.0 8.0 10.0 12.0
TFNG TFNA
09358-0il- SS- 13 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Qil- $S- 13 Smooth(Mn,4x4)
18470A- 0.2- SS 1, 5g, FV= 1000 mL 248.8>202.8  18470A- 0.2- SS 1, 5g, FV= 1000 mL
100+ TFNG_ 6.259e+003 100+ TFNA_
576 5.80

O~ T e e e e e min
2.0 4.0 6.0 8.0 10.0 12.0

e
1 190.8>147.8
2 IKI-220 229.8>202.8 6.21 1050 bb 207
3 TFNG 248.8>202.8 5.76 1153 bb 68
4 TENA 191.8>147.8 5.80 786 bb 211

min

MRM of 4 channels,ES+
191.8>147.8
4.047e+003

min

Attachment A: Representative Chromatograms
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P e I W
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Quantify Sample Report MassLynx 4.1 SCN 714 e Page 15 of 23
Dataset: C:\MassLynx\Data\09358.PRO\09358-Tops-WI17- 2012-8-2 .gld

Name: 09358-Tops-WI17-46

Description: 18475A-T-1, 5g, FV= 1000 mL

Date: 02-Aug-2012

Time: 14:42:07

Vial: 1:B,4

Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDBI\LC-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.IPR

User: EG
TFNA-AM IK1-220
09358-Tops-W117-46 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-W|17-46 Smooth(Mn,4x4) MRM of 4 channels,ES+
18475A-T-1, 5g, FV= 1000 mL 190.8>147.8 18475A-T-1, 5g, Fv= 1000 mL 229.8>202.8
7.70 2.977e+003 IKi-220 2.335e+004
100 100+ 3
6.20
%]
O T e e e min O~ S T T T T T P e T P [T R PP e e e e Min
2.0 4.0 6.0 8.0 10.0 12.0 2.0 4.0 10.0 12.0
TFNG TFNA
09358-Tops-WI17-46 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-WI17-46 Smooth(Mn,4x4} MRM of 4 channels,ES+
18475A-T-1, 5g, FV= 1000 mL 248.8>202.8 18475A-T-1, 5g, FV= 1000 mL 191.8>147.8
100 TENG__ 1.461e+004 100+ TFNA_ 4.428e+003
572 5.69
1.82
%
0- O~ e e min

2.0 4.0 6.0 8.0 10.0 12.0

HNEfE o
1 TFNA-AM 190.8>147.8
2 1K1-220 229.8>202.8 6.20 5520 bb 1550
3 TFNG 248.8>202.8 5.72 2857 bb 98
4 TFNA 191.8>147.8 5.69 890 bb 138

Attachment A: Representative Chromatograms
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wx%%»?i Mvg. 3 - 12 =
Quantify Sample Report MassLynx 4.1 SCN 714 Page 15 of 22
Dataset: C:\MassLynx\Data\09358.PRO\09358- Oil -WA17- 2012-8-6.gld

Name: 09358-0il- Wi17-20

Description: 18477A-T-1, 2.5g, FV= 100 mL

Date: 06-Aug-2012

Time: 18:11:16

Vial: 1:B,4

Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\LC-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.lPR

User: EG

TFNA-AM 1KI-220

09358-0il- Wi17-20 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Oil- WI17-20 Smooth(Mn,4x4)} MRM of 4 channels,ES+
18477A-T-1, 2.6g, FV= 100 mL 190.8>147.8 18477A-T-1, 2.5¢, Fv=100 mL {KI-220 229.8>202.8
100 8.85 2.392e+003 1004 6.11 2.727e+002

%

. O T e e e e min O~ e e e s e min
2.0 4.0 6.0 8.0 10.0 12.0 2.0 4.0 6.0 8.0 10.0 12.0
}
TENG TFNA
09358-0il- WI17-20 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Oil- Wi17-20 Smooth(Mn,4x4) MRM of 4 channels,ES+
18477A-T-1, 2.5g, FV= 100 mL 248.8>202.8  18477A-T-1, 2.5g, FV=100 mL 181.8>147.8
100+ 8.60 9.937e+003 100+ 7.40 7.299e+002

%_ %_
7.29
O~ T T T e e Min O e  eeper Te e min
20 4.0 6.0 8.0 10.0 12.0 2.0 4.0 6.0 8.0 10.0 12.0

TFNA-AM 190.8>147.8

1

2 IKI-220 229.8>202.8
3 TFNG 248.8>202.8
4 TFENA 191.8>147.8

Attachment A: Representative Chromatograms
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Quantify Sample Report MassLynx 4.1 SCN 714 Page 13 of 23
Dataset: C:\MassLynx\Data\09358. PRO\09358-Tops-WI18- 2012-8-3.qld

Name: 09358-Tops-WI18-18

Description: 18480A-T-1, 5g, FV= 2000 mL

Date: 03-Aug-2012

Time: 17:14:36

Vial: 1:B,3

Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\LC-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\VACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.IPR

User: EG

TFNA-AM 1K1-220

09358-Tops-Wi18-18 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-WI18-18 Smooth(Mn,4x4) MRM of 4 channels,ES+

18480A-T-1, 5g, FV= 2000 mL 190.8>147.8 18480A-T-1, 5g, FV= 2000 mL 229.8>202.8
TFNA-AM 2.013e+003 1KI-220 4.491e+004

100+ 537 100 621 |

%-]

- L Ly s L S LS B S W LA e ]

2.0 4.0 6.0 8.0 10.0 12.0

i

g TENG TFNA
09358-Tops-W!18-18 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-WI118-18 Smooth({Mn,4x4) MRM of 4 channels,ES+
18480A-T-1, 59, FV= 2000 mL 248.8>202.8  18480A-T-1, 5g, FV= 2000 mL 191.8>147.8
100 TENG_ 1.264e+004 100+ TFNA_ 4.646e+003

575 576

O~ e e e e min O r T e T T e Min
2.0 4.0 6.0 8.0 10.0 12.0 2.0 4.0 6.0 X

10.0 12.0

TFNA-AM

IKI-220 229.8>202.8
TFNG 248.8>202.8 5.75 2461 bb 252
TENA 191.8>147.8 5.76 981 bb 145

Attachment A: Representative Chromatograms
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Quantify Sample Report MassLynx 4.1 SCN 714 Page 14 of 22
Dataset: C:\WMassLynx\Data\09358.PRO\09358-Tops-WA18- 2012-7-30.qld
Name: 09358-Tops-WA‘)1§8-19
Description: 18469A-T-1, 5g, FV= 2000 mL
Date: 30-Jul-2012
Time: 13:00:32
Vial: 1:B,4
Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\LC-Flonicamid
MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.lPR
User: EG
TFNA-AM IKI1-220
09358-Tops-WA18-19 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-WA18-19 Smooth(Mn,4x4) MRM of 4 channels,ES+
18469A-T-1, 5g, FV= 2000 mL 190.8>147.8  18469A-T-1, 5g, FV= 2000 mL 229.8>202.8
100~ TFNA-AM 1.348e+003 (o0 1K1-220_ 2.637e+004
6.20
o
O e e T e e e min [ e i e L T i = min
’ 2.0 4.0 6.0 8.0 10.0 120 2.0 4.0 100 120
)i TENG TENA
’ 09358-Tops-WA18-19 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-WA18-19 Smooth({Mn,4x4) MRM of 4 channels,ES+
18469A-T-1, 5g, FV= 2000 mL 248.8>202.8  18469A-T-1, 5g, FV= 2000 mL 191.8>147.8
100= 1.82 TFNG 8.926e+003 o TENA_ 3.038e+003
573 5.70
% %]

O~ T e e e min O T T T T T e T e T e T T T e Min

1 TFNA-AM 190.8>147.8 5.35
2 IKI-220 220.8>202.8 6.20
3 TFNG 248.8>202.8 5.73 1618 bb 158
4 TENA 191.8>147.8 5.70 569 bb 110

% Tl=t,TO o 21 T

e,
™

~
R,

Attachment A: Representative Chromatograms
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Quantify Sample Report MassLynx 4.1 SCN 714 Page 15 of 22
Dataset: C:WMassLynx\Data\09358. PRO\09358- Oil -WA18- 2012-7-30.qld

Name: 09358-0iI-W;\)$8-19

Description: 18471A-T-1, 2.5g, FV= 100 mL

Date: 30-Jul-2012

Time: 19:31:35

Vial: 1:B,4

Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\.C-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\VACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDBIMSMS- Flonicamid.IPR

User: EG
TFNA-AM 1KI-220
09358-0il-WA18-19 Smooth{Mn,4xd) MRM of 4 channels,ES+  09358-Oil-WA18-19 Smooth(Mn,4x4) MRM of 4 channels,ES+
18471A-T-1, 2.5g, Fv= 100 mL 190.8>147.8  18471A-T-1, 2.5g, FV=100 mL 229.8>202.8
_ 8.32 1.234e+004 IKI-220 4,028e+002
100 100+
6.20
0.01
] % 210 2.58 453
8.84
7.47
O T e e e min O e e e min
\ 20 4.0 6.0 8.0 10.0 12. 2.0 4.0 6.0 8.0 10.0 12.0
/ TENG TFNA
09358-0il-WA18-19 Smooth(Mn,4x4} MRM of 4 channels,ES+  09358-Oil-WA18-19 Smooth{Mn,4x4) MRM of 4 channels,ES+
18471A-T-1, 2.5g, FV= 100 mL 248.8>202.8  18471A-T-1, 2.5g, FV=100 mL 191.8>147.8
8.60 8.324e+003 8.30 1.916e+003
100 100
% o 8.82
* 7.29 * 7.38
L£o1 4.81
O e e e e e min O T T T T T T e e e min
20 4.0 6.0 8.0 10.0 12.0 2.0 4.0 6.0 8.0 10.0 12.0

1 TFNA-AM 190.8>147.8
2 IKI-220 229.8>202.8 6.20 48 bb 12
3 TFNG 248.8>202.8 5.66 2 bb -2
4 TFENA 191.8>147.8

Bz B0, T2t

Attachment A: Representative Chromatograms
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Quantify Sample Report MassLynx 4.1 SCN 714 Page 15 of 22
Dataset: C:\MassLynx\Data\09358. PRO\09358-Tops-ID12- 2012-7-25.qld

Name: 09358-Tops-ID12-47

Description: 18355A-T-1, 5g, FV= 4000 mL

Date: 25-Jul-2012

Time: 12:13:49

Vial: 1:B,4

Inlet Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\L.C-Flonicamid

MS Method Name: C:\MassLynx\Data\09358. PRO\ACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.IPR

User: EG
TFNA-AM 1K1-220
09358-Tops-1D12-47 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-1D12-47 Smooth(Mn,4x4) MRM of 4 channels,ES+
18355A-T-1, 59, FV= 4000 mL 190.8>147.8 18355A-T-1, 59, FV= 4000 mL 229.8>202.8
7.67 850 1.019e+003 IKI-220 2.041e+004
100+ 1001 .
6.20
% %]
O~ T T e e e e e min [ e L L Fr e min
2.0 4.0 6.0 8.0 10.0 12.0 2.0 4.0 10.0 12.0
J TFNG TFNA
- 09358-Tops-1D12-47 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-|D12-47 Smooth{Mn,4x4) MRM of 4 channels,ES+
18355A-T-1, 5g, FV= 4000 mL 248.8>202.8 18355A-T-1, 5g, FV= 4000 mL 191.8>147.8
100+ TFNG_ 5.280e+003 100+ TFNA_ 1.195e+003
573 5.75
1.84
%
i 6.97
O T T T T e e min O-- e e e e min
2.0 4.0 6.0 8.0 10.0 12.0 2.0 4.0 6.0 8.0 10.0 12.0

T

1 TFNA-AM 190.8>147.8 5.37 121

2 1KI-220 229.8>202.8 8.20 4829 bb 698
3 TFNG 248.8>202.8 5.73 946 bb 86
4 TFNA 191.8>147.8 5.75 202 bb 41

Attachment A: Representative Chromatograms
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Quantify Sample Report MassLynx 4.1 SCN 714 Page 13 of 22
Dataset: C:\Masslynx\Data\09358 PROV09358-Tops- WA17- 2012-7-25.qld

Name: 09358-Tops-WA17-17

Description: 18464A-T-1, 5g, FV= 4000 mL

Date: 25-Jul-2012

Time: 17:56:04

Vial: 1:B,3

Inlet Method Name: C:\MassLynx\Data\09358.PRO\VACQUDB\LC-Flonicamid

MS Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MRM-Flonicamid.EXP
Tune Method Name: C:\MassLynx\Data\09358.PRO\ACQUDB\MSMS- Flonicamid.IPR

User: EG
TFNA-AM IKI-220
09358-Tops-WA17-17 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-WA17-17 Smooth(Mn,4x4) MRM of 4 channels,ES+
18464A-T-1, 5g, FV= 4000 mL 190.8>147.8 18464A-T-1, 5g, FV= 4000 mL 229.8>202.8

_ 7.68 1.147e+003 IKI-220 1.464e+004
100 100+ T

6.18
TFENA-AM
5.34

O~ T e e e e e min e min
£ X 6.0 . 10.0 £ 10.0 12.0
TFNG TFNA
09358-Tops-WA17-17 Smooth(Mn,4x4) MRM of 4 channels,ES+  09358-Tops-WA17-17 Smooth(Mn,4x4) MRM of 4 channels,ES+
18484A-T-1, 5g, FV= 4000 mL 248.8>202.8  18464A-T-1, 5g, FV= 4000 mL 191.8>147.8
100+ TENG_ 6.502¢+003 100+ TFNA_ 2.000e+003
573 5.72

O T e min O T T T e e min
2.0 4.0 6.0 8.0 10.0 12.0 2.0 4.0 6.0 8.0 10.0 12.0
1 TFNA-AM 190.8>147.8
2 IKiI-220 229.8>202.8 6.18 3716 bb 1469
3 TENG 248.8>202.8 573 1191 bb 187
4 TFNA 191.8>147.8 5.72 388 bb 61
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"3

{ e

'3 MIDWESTRI  CHINSTITUTE

4z Volker Boulevard
Kansas City, Missouri 64110
Telephone {8186) 753-7600
Telefax (816) 753-5519

Amended Certificate of Analysis
1KI-220 PAL, Lot No. 9803

Original data and GLP reserve sample are archived under MRI Project No. 310260.1.093.01
Data Requirement

Good Laboratory Practice Standards of the U.S. Environmental Protection Agency’s Federal
Insecticide, Fungicide, and Rodenticide Act, 40 CFR Part 160.

Performing Laboratory Study Sponsor

Midwest Research Institute Ishihara Sangyo Kaisha, Ltd.

425 Volker Blvd. Biosciences Business Headquarters

Kansas City, MO 64110 3-15 Edobori 1-Chome, Nishi-ku

Osaka 550-0002 JAPAN
Compound identification
CF3
\ / ONHCH,CN

Common Name: IKI-220-PAI; Flonicamid

TOPAC Chemical Name: N-{cyanomethyl}-4-(trifluoromethynicotinamide

CA Chemical Name; N-(cyanomethyl)-4-(trifluoromethyl)-3-pyridinecarboxamide

Empirical Formula: COH6F3N30

Molecular Weight: 229.17

CAS Number: 158062-67-0

Lot No.: 9803

Experimental Techniques

Purity was determined using DSC and HPLC purity profiling methodology

Quality
Parity (%): 99.9+0.1%
Identity: Conforms
Storage Conditions: Frozen (~-20 °C)
Date of Analysis: May 15, 2009
Expiration Date: May 15, 2014
Initial Date of Tssue'; June 18, 2009
2. [ Wl
Approved: - / Date: 4
Paul J. Welter/Study Director ARS ! 30')
Senior Chemist Rech IMARL®
Midwest Rescarch Institute R’ﬂ{

! Amended Certificate of Analysis issued to correct a typographical error on original issue of the Certificate
of Analysis dated June 18, 2009.

Attachment C: Certificates of Analys1s
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I -
=

MIDW. TRESEARCH INSTITUTE

" 425 Volker Boulevard

) Kansas City, Missouri 64110
i . Telephone (816) 753-7600
Telefax (816) 753-55189

Certificate of Analysis
- TFNA-AM, Lot No. 0006
Original data and GLP reserve sample are archived nnder MRI Project No. 310260.1.048
Data Reduirem‘ent

Good Laboratory Practice Standards of the U.S. Environmental Protection Agency’s Federal
Insecticide, Fungicide, and Rodenticide Act, 40 CFR Part 160.105.

Performing Laboratory Study Sponsor
Midwest Research Institute _ Ishihara Sangyo Kaisha, Ltd.
425 Volker Bivd. 3-15, Edobori 1-Chome, Nishi-kn
Kansas City, MO 64110 : Osala, 550-0002 JAPAN

Compound Identification

Common Name: TENA-AM

IUPAC Chemical Name: 4-Trifluoromethylnicotinamide
Empmcal Formula; C7H5F3N20

Molecular Weigtit: 190.12

CAS Number: 158062-71-6

Lot No.: ' 0006

Structure;

Experimental Techniques

Structure was verified using infrared spectrometry :
Purity was determined using HPLC purity profiling methodology

Qualit RTINS 117 S m O R A TS
’ - EXSCT COPY OF DATA |
Purity (%): 99 87% (HPLC) ioree (W
Identity: Conforms oegrad LIAML —
Storage Conditions: - Frozen (-20 °C) Date . JQ}ﬂDw i
Date of Analysis: Jannary 6, 2006 s e T
Expiration Date: Janwary 6, 2011
£ T —
Approved: —g.ﬂwj ] r}‘m . Date: L,w,m; A5 2804
Paut J. Weller, Study Director ! 7 ARS ¢ 3o ol
Senior Chernist
Midwest Research Institute R TK

Rec: (7 41AR (O

Attachment C: Certificates of Analysis
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MIDWEST RESEARCH INSTITUTE
425 Volker Boutevard

Kansas Cily, Missouri 64110

Tefephone (816) 753-7600

Telefax (816) 753-6519

MRI

Certificate of Analysis
TFNA-AM, Lot No. 0006
Qriginal data and GLP reserve sample are archived wunder MRI Project No. 310260.1.114.02
Data Requirement

Good Laboratory Practice Standards (40 CFR 160) of the U.S. Environmental Protection Agency’s
Federal Insecticide, Fungicide and Rodenticide Act, and 40 CFR 160.105, Test, Control, and
Reference Substance Characterization.

Performing Laboratory Study Sponsor
Midwest Rescarch Institute Ishihara Sangyo Kaisha, Ltd.
425 Volker Blvd. Biosciences Business Headquarters
Kansas City, MO 64110 3-15 Edobori 1-Chome, Nishi-ku

Osaka 350-0002 JAPAN

Compound Identification

Common Name: TENA-AM

TUPAC Chemical Name: 4-Trifluoromethylnicotinamide

Lmpirical Formula: C,1FaN;O

Molecular Weight: 190.12 ; ‘
CAS Number: 158062-21-6 RQ(;.@ 6"‘" S\‘ C-Z]" ol
Lot No.: 0006

o, ARS! DoF
/ \ Qeg'.;lgj’av\“
CONH, RTK,

Structure:

N
Experimental Techniques

Purity was determined using HPLC purity profiling methodology results
Structure was previously verified by infrared spectrometry on this lot on January 6, 2006

Quality
Purity (%): 99.7%
Storage Conditions: Frozen (~ -20°C)
Date of HPLC Analysis: January 3, 2011
Expiration Date: January 3, 2016
bl sl o
Approved: /A A5 /'/Kk [,» ﬁ'wﬁv‘%’ Date: ! il Y- | ‘
Walter R. Vandaveer, Ph.D., Study Director
Senior Chemist
Midwest Research Institute
MRI Project 310260.1.114.02
Ishihara Sangyo Kaisha, Ltd.
Characterization of TFNA-AM, Lot No. 0006
MRIELSDIR3 10260-1 14-02 Page 15 of 21
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Harlan Laboratories Study C16441 Report Page 33
TENG-CAM, ise-220, TENG
harian-
85,
CERTIFICATE OF ANALYSIS
Harlan Laboratories Study Number:  C16441 _
Sponsor: ishilsara Sangyo Kaisha, Ltd,
3-1%, Edobori 1-chome
Nishi-ku, Osaka, §50-0042
Japan
Test Facility: Harlan Laboratories Lid.
Zelgliweg 1
4452 itingen
Switzarland
Data of Test [tom as supplied by the sponsor:
Idantity: TFNG
Batch: 0006-1
Storage: In a freezer at 20 °C
Results:
Date of Analysis by
Harlan Laboratories Lid.: December 10, 2008
Purity: 824%
Expiry Date: Decamber, 2013
(as given by the sponsor based on the results of
this studly)
The Result described in this certificate was achieved in compliance with the Swiss
Ordinance relating to GLP, based an the OECD Principles of Good Laboratery Practice.
Issued by
Dr. Nicole Tobler Mr. Ramanan Sarvananthan .
{Study Director) {Quality Assurance)
VA (A 2o SNt bt
bate: fvely 05, 200 9 Dater Hexreth O, 200 Y
Horkan Laboratories L1, Zeiieq 14452 o Swicarand » Pions +41 51 75 1 15« Fcadd 81974 520 + wwharan oot
AR>S 30T
Rect 7 MiRIO
RTR

Attachment C: Certificates of Analys1s
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MIDWi  RESEARCH INSTITUTE
425 Volker Boulevard

Kansas City, Missouri 64110

Telephene (816) 763-7600

Telefax (816) 753-551¢

Certificate of Analysis
TFNA, Lot No. 0006
Original data and GLP reserve sample are archived under MRI Project No. 310260.1.047

Data Requirement

Good Laboratory Practice Standards of the U.S, Envxronmemal Protection Agency s Federal
Insecticide, Fungicide, and Rodenticide Act, 40 CFR Part 160.105..

‘Performing Laboratory

Midwest Research Institute

425 VolKer Blvd. .
Kansas City, MO 64110

Compound ldentification

Study Sponsor

Ishihara Sangyo Kaisha, Ltd.
3-15, Edobori 1-Chome, Nishi-ku
Osaka, 550-0002 JAPAN

Common Naue: TEFNA

TUPAC Chemical Name: 4-Triftuoromethyinicotinic acid
Empirical Formula: CHF3NG,

Molecunlar Weight: 191.11

CAS Number:; 158063-66-2

Lot No.: 0006

Structure:

Experiniental Techniques

Structure was verified using infrared spectrometry
Purity was determined using HPLC purity profiling methodology

Quality
Purity (wt.%): 100.00% (HPLC)
Identity: Conforms
Storage Conditions: Frozen (20 °C)
Date of Analysis: January 4, 2006
Expiration Date: January 5, 2011

Appmved?luﬁ j df\/})@l

Date: Qﬂ//é /J{’Q)é

Paul J. Welldr, Study Director

Senior Chemist A Q 5 " 5 [ O — _
Midwest Research Institute Rgc [)/{ 74*[,Q 16 T
RTK

Attachment C: Certificates of Analysis
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MIDWEST RESEARCH INSTITUTE
425 Volker Boulevard

Kansas City, Missouri 84110
Telephone (816) 753-7600

Telefax (816) 753-5519

Certificate of Analysis
TFNA, Lot No. 0008
Original data and GLP reserve sample are archived under MRI Project No. 310260.1.114.01
Data Requirement

Good Laboratory Practice Standards (40 CFR 160) of the U.S. Environmental Protection Agency’s
Federal Insecticide, Fungicide and Rodenticide Act, and 40 CFR 160.105, Test, Control, and
Reference Substance Characterization.

Performing Laboratory Study Sponsor
Midwest Research Institute [shihara Sangyo Kaisha, Ltd.
425 Volker Blvd. Biosciences Business Headquarters
Kansas City, MO 64110 3-15 Edobori 1-Chome, Nishi-ku

Osaka 550-0002 JAPAN
Compound ldentification

Common Name: TFNA

{UPAC Chemical Name: 4-Trifluoromethylnicotinic acid
Empirical Formula: C;HF;NO;,

Molecalar Weight: 191.11

CAS Number; 158063-66-2

Lot No.: 0006

Structure: GF3

/ \ COOH

Recechficde 4

Purity was determined using FIPLC purity profiling methodolegy results f J{,S a 310
Structure was verified by infrared spectrometry on this lot on January 4, 2006 . . Ty
Lo, 2§Jan I(

Experimental Techniques

Quality \5\/,' VA
Purity (%): 100.0%
Storage Conditions: Frozen (~ -20°C)
Date of HPLC Analysis: January 3, 2011
Expiration Date: January 3, 2016
Approved: W,w ézxééﬂ vz (/ Gl ey Re Date: * - 19-11
Walter R. Vandaveer, Ph.D,, Study Director
Senior Chemist

Midwest Research Institute

MRI Project 310260.1.114.01

Ishihara Sangyo Kaisha, Lid.

Characterization of TFNA, Lot No. 0006

MRI-ELSD/R316264-1 14-01 Page 15 of 21
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IR-4 Laboratory Michigan State University WO 9.166 v1, Page 1 of 5
WORKING OUTLINES
Version #: 1 By: EG/LDG Date: 20-Jul-2012 Supersedes: None

9.0 WORKING OUTLINES FOR SPECIFIC ANALYTICAL PROCEDURES

9.166 Flonicamid and its Metabolites TFNA-AM, TFNA AND TFNG Analysis Procedure
for Mint (Tops and Oil)

This working outline is an adaptation of two FMC Corporation Reports. Number P-3561M for
the mint tops (leaves and stems) and number P-3567 for the mint oil.

Tops: Report Number P-3561M, “Analytical Methodology for IKI-220 (F1785) and its Major
Metabolites in/on Peach, Potato Tuber, and Wheat Straw”, was written by Audrey W. Chen on
August 28, 2002, Princeton NJ, 08543, USA.

Oil: Report Number P-3567. “Magnitude of the Residues of IKI-220 on Cotton — USA in 20017
was written by Karen D. Dow on December 18, 2002, Princeton NJ, 08543, USA.

Abstract:

For tops, following method outline of appendix 1.A. Five (5.0) g of sample is extracted using
an extraction solvent (acetonitrile:water, 50:50, v/v). The sample is shaken, decanted into flat
bottom boiling flask.

For oil, following method outline of appendix 1 for Cotton Refined Oil. Two and a half (2.5) g
of sample is partition twice using hexane and an extraction solvent (acetonitrile:water, 50:50,
v/v). Extraction solvent is combined in a flat bottom boiling flask.

For both tops and eil, extraction solvent is evaporated to its aqueous remainder, filtered,
acidified and made up to 50 mL. A portion of the extract (5 out of 50 mL) is used to go through
the rest of procedure that includes partitioning with ethyl acetate, evaporation of the ethyl acetate
to near dryness using N-EVAP Evaporator. The residues are dissolved in actonitrile:water,
50:50, v/v and then analyzed by HPLC/MS/MS.

9.166.1 Extraction and Cleanup

For Mint tops:

1. Accurately weigh 5.00 g of tops in a 50 mL centrifuge tube. If preparing a concurrent
recovery, spike with flonicamid (IKI-220) and its three metabolites TFNA-AM, TFNA,
TFNG by adding 1 mL or less of standard as needed to achieve desired concentrations.
Allow sample to sit several minutes before proceeding for solvent to evaporate.

Attachment D: Working Outline 9.166 V1
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2. Using a graduated cylinder add 40 mL of an extraction solvent (acetonitrile:water, 50:50,
v/v) to the centrifuge tube containing the sample.

3. Shake for 30 minutes on a wrist action shaker (Eberbach) set at 75.

4. Centrifuge for 10 minutes at approximately 5,500 rpm.

5. Decant solvent into 250 mL flat bottom boiling flask.

6. Using a graduated cylinder add 40 mL of the extraction solvent (acetonitrile:water, 50:50,

v/v) to the flask. If needed, manually shake to disrupt pellet.

7. Repeat steps 3 — 5, combining extracts in the 250 mL flat bottom boiling flask.
Skip to Step 12.

For Mint Oil:

8. Accurately weigh 2.50 g of mint oil in a 15 mL centrifuge tube. If preparing a concurrent
recovery, spike with flonicamid (IKI-220) and its three metabolites TFNA-AM, TFNA,
TFNG by adding 1 mL or less of standard as needed to achieve desired concentrations.
Allow sample to sit several minutes before proceeding for solvent to evaporate. Transfer

the 2.5 g oil sample to a 125 mL separatory funnel.

9. Rinse the centrifuge tube with 2 x 5 mL of hexane and transfer the rinsate to the
separatory funnel.

10.  Partition twice with 50 mL of 50% acetonitrile in milli- Q water. Shake for 30 —40s.
11.  Drain 50% acetonitrile in Milli- Q water layers into the same 250 mL flat bottom boiling

flask.

For Mint Tops and Qil:

12. Rotovap to aqueous remainder, 15 — 20 mL (water bath, 45 = 5 °C). Then, add 0.6 mL of
concentrated hydrochloric acid to the remaining solution.

13.  Filter through a paper filter (Whatman No. 1, 7 cm) into a 100 mL graduated cylinder.
Rinse flat bottom boiling flask with at least 2 x 10 mL water. Using water, bring the
volume up to 50 mL.

14. Mix and transfer a 5.0 mL aliquot of filtered sample (step 13) using a volumetric pipet
into a 15 mL polypropylene centrifuge tube.
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15.  Partition with ethyl acetate by vortexing three times (4 mL for 30 s, 4 mL for 30 s and 2
mL for 15 s). To separate layers, centrifuge for 3 min at approximately 5,500 rpm. After
separation, collect ethyl acetate portions in another 15 mL polypropylene centrifuge tube.

16.  Use an N-EVAP Evaporator (water bath, 25 = 5 °C) under low nitrogen (just enough
to produce a ripple on the surface) to remove the solvent to near dryness. DO NOT

OVER DRY.
17. Dissolve residues in actonitrile:water, 50:50, v/v.
18.  Transfer the residue to a 10 mL volumetric flask along with rinses of the 15 mL

centrifuge tube and dilute it to the mark with the actonitrile:water, 50:50, v/v. This 10
mL represents a 5 g equivalent final volume of 100 mL final volume for tops and 2 2.5 g
equivalent final volume of 100 mL for oil. Note: A different final volume is permissible
and so is dilution of extract to bring the residue concentration into the range of the
analytical standards.

19. Transfer a portion of the sample extract to an autosampler vial. A 0.2uM syringe filter
may be used if the samples appear to be cloudy.

9.166.2 LC/MS/MS Analysis
Samples are analyzed using UPLC/MS/MS.

20. The typical parameters for UPLC/MS/MS analysis are listed in the tables below.
Instrument: Waters ACQUITY Ultra Performance Liquid Chromatography (UPLC)
equipped with Micromass Quattro Micro triple quadruple mass
spectrometer, with MassLynx Software 4.1 SCN 714 (or equivalent).

Tonization:  Electrospray Ionization, Positive mode (ESI +)

Solvent Delay: Start 1 at 0.2 min and end at 1.5 min
Start 2 at 9.0 min and end at 12.9 min

Scan Mode: Multiple Reaction Monitoring (MRM). Masses used for each compound
are shown below
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N Compounds Mass (m/z) Cone Collision
p Parent Daughter Voltage Energy
Flonicamid (IKI-220) 229.80 202.80 37.00 17.00
TFNA-AM 190.80 147.80 37.00 17.00
TFNA 191.80 147.80 37.00 17.00
L TFNG 248.80 202.80 33.00 17.00
LC Column: A Luna CI8 (2) 100 A, 2.00 x 150 mm, 5 um particle (or
equivalent)
Injection volume: 10.0 pL
Column Temperature: 30°C
Mobile Phase: A=0.3% Acetic Acid in, HPLC Water.

B= Acetonitrile

Gradient Program:

Time Flow Rate A B Curve
(min) (mL/min) (%) (%)

Initial 0.350 95.0 5.0 -
3.00 0.350 95.0 5.0 10
9.00 0.350 5.0 95.0 6
11.00 0.350 5.0 95.0 6
11.10 0.350 95.0 5.0 6
13.00 0.350 95.0 5.0 10

Approximate Retention Times:
~6.20 min for (Flonicamid, IK1-220)
~5.35 min for (TFNA-AM)
~5.65 min for (TFNA)
~5.72 min for (TFNG)

The retention time may vary with fluctuations in temperature, column batches, mobile phase
composition, and etc.

9.166.3 Calculation and Reporting

21.  Flonicamid may be quantitated against a standard curve fitted linearly with a range
typically between 0.001 and 0.05 ng using a 10.0 pL injection (0.0001 and 0.005 pg/mL).
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The concentrations of calibration standards may be changed, as needed but should be
confirmed for sensitivity and linearity.

22.  Residues are determined by comparison of unknown sample data to a standard curve
generated by spreadsheet calculations. A linear fit is typically used to fit the calibration
standards with an r* of 0.975 or better.

9.166.4 Differences from reference method:

€)) A Rotovap was used to concentrate the samples (water bath, 45 °C) instead of TurboVap
(step 12). To facilitate this, the extract was decanted into 250 mL flat bottom boiling
flask instead of TurboVap vessel as in steps 5, 7 and 11. Also, 0.6 mL of concentrated
HCI was used instead of 0.5 mL to improve recoveries.

) A smaller size of Whatman No. 1 filter was used, 7 ¢cm instead of 11 cm (Step 13) to
accommodate existing laboratory equipment.

3 In step 14, 5 mL of sample extract was used instead of 2 mL to increase amount going on
the LC/MS/MS due to differences in sensitivity between instrumentation. Because of the
increased amount of sample extract, three partitions (4 mL, 4 mL and 2 mL) of ethyl
acetate instead of two partitions with 2 mL ethyl acetate were conducted in order to
increase the efficiency of extraction.

@ A reduced water bath temperature in Step 16 from 45 °C to 25 °C to increase %
recoveries.

(5)  Extraction final volume in 50% acetonitrile instead of 30% acetonitrile due to
optimization of the chromatography for our system.

6) For the UPLC mobile phase, use 0.3% acetic acid in HPLC water and acetonitrile instead
of 0.2% acetic acid in acetonitrile, 0.2% acetic acid and methanol in original method.
This original separation required the use of three channels. The LC pump in use only has
two channels.

@) Calibration Standards were prepared in 50% Acetonitrile for compatibility with the
optimized chromatography system.

- fﬂ\
Approved by: W§4/%W LO\Loid 207
“Susan Erhardt Date
Laboratory Research Director
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	MV: Method Validation
	fdt: Field Trial Data
	SS: Storage Stability Data


