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IR-4 Laboratory Guidance Document 

Introduction 
This Guidance Document is designed to provide consistency and to facilitate communication between 
the IR-4 Laboratory Research Directors (LRDs), Regional Directors (RDs, management), Quality 
Assurance Units (QA), and the IR-4 Study Directors (SDs). This document will serve as a resource 
for all facets of IR-4, through designating responsibilities and providing guidelines for 
implementation of procedures, to ensure that all studies conducted by IR-4 meet EPA Good 
Laboratory Practice (GLP) regulations. Once this document is approved by the IR-4 Project 
Management Committee, it becomes an official policy document for the conduct of studies across all 
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 also 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”. Please refer to the latest version of the Operational Handbook for any potential updates. 

Original Committee members: 
Daniel Kunkel, IR-4 Headquarters, Associate Director (Chair) 
Debbie Carpenter, IR-4 Headquarters 
Matt Hengel, Western Regional Laboratory Coordinator, University of California Davis 
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 Davis 
Marion Miller, Western Region Director, University of California Davis 
Jau Yoh, Southern Regional Laboratory Coordinator, University of Florida 

Review Conducted by Analytical Chemists Advisory Committee (AC-AC) and the following: 
Debbie Carpenter, Associate Director for Regulatory Sciences & National Laboratory Director,  
IR-4 Headquarters 
Matt Hengel, Western Region Director and Western Region Laboratory Coordinator, University of 
California Davis 
Tamara Snipes, USDA-ARS, Tifton, GA 
Todd Wixson, USDA-ARS, Yakima, WA 
Gail Mahnken, Southern Region Laboratory Coordinator, University of Florida 
Yavuz Yagiz, Southern Region QA Coordinator/Officer, University of Florida 
Alex McFall, University of California, Davis 
Fran Fletcher, USDA ARS, Tifton, GA 
Faradeh Rehfield, USDA ARS, Yakima, WA 
Stephanie Long, University of Florida 
Christina Dineen, IR-4 Headquarters 
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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 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 Chair of the PMC (sponsor) 
delegates approval of the protocols to the Executive Director or his/her designee. 

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 or designee) 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. 
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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 FRDs 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 (LRD): 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. 

Regional Laboratory Coordinator (RLC): This person assigns laboratory-testing sites within 
his/her region for residue analyses conducted by the regional laboratory and private contract 
laboratories. 

References 

Good science is critical 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 
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OPPTS 860.1340, Residue Analytical Method 
OPPTS 860.1380, Storage Stability Data 
OPPTS 860.1500, Crop Field Trials 
OPPTS 860.1520, Processed Food/Feed 

Laboratory 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 LRD 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 laboratory guidance document is meant to serve as a 
policy document that defines the minimum standards for the IR-4 laboratories and the IR-4 
designated USDA-ARS laboratories. Individual laboratory SOPs should reflect at least the minimum 
standards as outlined in this document. 

Standards and Solutions 

Obtaining Standards: Current IR-4 policy requires that all reference standards are characterized 
under GLP before the completion of the study (signed by the SD), but preferably before the start of 
analysis. Due in part to the large number of registrants IR-4 works with, obtaining GLP standards can 
be difficult. It is therefore recommended that the LRD initiate discussions with the cooperating 
registrant as soon as possible after initiation of the study. If standards cannot be acquired in a 
sufficient time frame, then the LRD is directed to contact the SD or Registration Manager at IR-4 HQ 
to seek assistance in obtaining standards. The purity value stated on the Certificate of Analysis should 
be used for all calculations of the standard concentration. In cases where a non-GLP standard is 
required to complete the analytical phase of the project, contact the SD. The SD, in conjunction with 
Testing Facility Management (TFM) must approve the use of non-GLP standards. 

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. 

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-IR-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
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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.

Standard Solution Stability: If no stability information is available from the registrant or within the reference 
method, in-house stability data must be generated. The data generated must be valid for the solvent 
composition and storage conditions used, and analysis must be repeated if those conditions change. IR-4 will 
define a solution as stable for the interval measured if there is ≤ 10% difference between a minimum of five 
replicate injections each of fresh and aged solutions. Labs are encouraged to reach out to others to see if there 
is any valid stability data that can be shared. Generally, if no stability data exists, it is recommended to 
generate stability data for individual stocks, mixed fortification solutions (if solvent composition is different 
from the stock solvent composition), and calibration standards. In general, testing the highest calibration 
solution is sufficient. Any time solution composition is changed (i.e. % aqueous in a mixed solvent), solution 
storage stability data should be generated. 

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 
Attachment 1). 

Sample Receipt: Samples are generally received from a carrier such as ACDS or FedEx. 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 must check the condition of the samples to ensure 
they were kept frozen as well as 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 sample IDs. Shipping forms (e.g. eFDB Part 8C) received 
with the samples are used to record the cross reference. The SD, RFC, and FRD are notified when 
samples are received, and any problems with the shipment are to be brought to their attention. 

Sample Processing: For information regarding sample preparation, size, and homogeneity, see 
Attachment 1: Sample Processing Document. 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 entire 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 SOPs. 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. 
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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 National Laboratory Director (NLD)1 prior to 
making the change.  During the course of method development, LRDs must be mindful of time and 
resources spent on a particular project.  As part of the Backlog Response Policy (Attachment 2), a 
series of checkpoints have been developed to help keep projects on track and to identify potential 
solutions on difficult projects before falling into a backlogged status.  The checkpoints are designed 
to keep all relevant groups (AC-AC, NLD and SD) informed of the method development progress 
such that ideas and experiences from the greater IR-4 community can be leveraged. 

Other considerations: Approval for significant changes to the reference method must be requested 
from the SD, NLD 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 Kow pesticides from high fat/oil content crops). 
Exchange of equipment can be made only when the equipment is carrying out the same basic 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 NLD at HQ. 

Clean-up steps: EPA has noted that as long as the extraction procedures are the same, clean-up steps 
may be 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, NLD as well as the registrant so 
they can share their experiences. Chemists 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, and 
that the SD (or designee) must approve the working method prior to treated sample analysis. The SD 
must acknowledge that the method and data are acceptable. If recoveries are outside of the protocol 

1The role of the NLD is to provide greater consistency from IR-4 HQ by utilizing personnel with greater chemistry experience. 
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range but consistent (i.e. standard deviation ≤ 10%), the Study Director may choose to accept the 
validation data. 

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 cases where no residues are expected, fortifications should be at the lowest level of 
method validation (LLMV). Treated sample residues that are between the limit of detection (LOD) 
and LLMV can be reported at the discretion of the LRD/SD. At a minimum, the instrument 
response/area counts must be presented. A calculated residue value can be reported with a note that it 
is below LLMV. 

IR-4 laboratories agree that duplicate 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 duplicate injections provide a number of benefits such as enhanced instrument 
stability and better 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. 

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 include samples that have no residues compared 
to other weathered (field) samples from treated plots, decline samples where no residues are detected, 
samples from untreated control plots with residues, and 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). Storage 
stability of extracts must be demonstrated for conditions under which extracts were stored if extracts 
are not analyzed on the same day as they are obtained or unless stability is demonstrated in the 
reference method. Always run samples with concurrent recoveries to demonstrate extract stability. 

Storage Stability 

IR-4 carries out modified guideline storage stability studies as outlined in 860.1380. Our purpose is 
to show the samples are stable under the storage conditions used. Shortly after method validation, 
sufficient replicate samples covering all potential time points are fortified (at a level specified in the 
protocol) and three of those samples are analyzed alongside a minimum of two concurrent 
fortifications to serve as a “Day 0” stability time point.  

For many compounds, the registrant may have adequate storage stability data available. When no 
data exists or samples cannot be analyzed within the time period where data already exists, a full 
storage stability study will be conducted. Although there are no strict requirements on the number of 
sampling intervals that should be examined in a storage stability study, typical IR-4 storage stability 
studies will include the 0-day, end point, and three intermediate time points to show stability 
throughout the storage period, or to show how much residue is lost at various time points.  

If defined stability data exists from the registrant, and the lab is confident the samples can be 
analyzed within the allotted time, the analyst can request to prepare a minimum of 9 storage stability 
samples, three for Day-0, three to cover the full storage interval, and three to be held for potential 
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long-term analysis. In some cases, the SD may be able to waive the storage stability requirement. 
Documentation of the waiver by the SD is required.  

The fortification standard solution used for stability sample preparation should be the same solution 
used for method validation. If not, the fortification standard used must be used to spike all storage 
stability samples. IR-4 will continue to work with EPA and the manufacturers to determine if a 
stability study is necessary. Ultimately, IR-4 will strive to conduct fewer storage stability studies 
where possible. 

Communication of Results with SD: 

Project Initiation and Response Needed to Proceed: If complications arise during R&D, the labs 
should contact the SD and the SD can use this notification as an opportunity to contact the registrant 
and check for any method revisions or other pertinent updates. Important modifications to the 
working method and levels of fortification should be made clear at this point. Upon successful 
method validation, and prior to treated sample analysis, the signed working method and validation 
data must be sent to the SD, and the SD (or designee) must approve the working method prior to 
treated sample analysis. If concurrent fortification recoveries are not within the approved protocol 
range (70-120%), the SD must acknowledge that he/she is aware the data are out of range, accept the 
recoveries, and that the analysis may proceed. The SD 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 with 
analysis may be sought from the NLD (or other designee). However, the SD must also provide 
approval when he/she becomes available. LRDs and analysts should be ready to discuss possible 
causes for problems observed as well as proposed solutions. Practical options presented to the SD 
will often lead to a clearer, more efficient path forward. 

Routine Results: The LRD (or designee) 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, in consultation with the SD, 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 SD as soon as possible, once all samples for the study have been 
analyzed. Acknowledgment of their receipt from the study director is expected. 

Data Quality 

The Mantle of Responsibility: IR-4 must continually strive for the highest levels of data quality and integrity, 
and all members of the program are responsible for the success of this mission. Chemists must ensure that the 
entirety of their work is reproducible and defensible in the face of an EPA audit. All data generated must 
therefore meet requirements of the protocol, GLP, applicable OPPTS 860 Guidelines, SOPs, and this 
document. LRDs are responsible for the careful review and approval of all project data, as well as the proper 
initial training of lab personnel. SDs must ensure that protocols are clear in their requirements and must remain 
updated on the status of all ongoing projects. All parties involved must maintain clear, honest, and open 
communication throughout the process. In addition, all parties must continue to educate themselves on new 
processes, developments, and applicable regulations. 

Research and Development (R&D): Over the course of method development and refinement, care should be 
taken to document the different analytical approaches used, their results, and proposed next steps. Maintaining 
a clear record of the research process is beneficial for future projects involving similar 
commodities/chemistries, and such a record may be vital in the defense of method design/generated data 
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during EPA’s data review. All generated R&D data sets should be retained in at minimum a digital format, 
though some data sets (e.g., in-house standard stability data checks) may also be retained in a dated and 
initialed paper form for future use and potential archiving. This data may also need to be included in the ASR 
as justification of a change in acceptance criteria for recoveries. 

R2 values and Reproducibility: To maintain a level of consistency across all IR-4 regions, minimum data 
quality metrics have been set for R2 values and injection reproducibility. Analytical sets that fail to meet these 
thresholds must be rerun. These are: 

1. All generated calibration data subjected to linear regression must yield an R2 value ≥ 0.985. 

2. Reproducibility between replicate injections of the same sample must be less than 20%. 

Matrix-Matched (MM) Standards:  Difficult matrices may impose significant enhancement or suppression 
effects on analytes of interest. These problems are typically solved with a more thorough sample cleanup prior 
to analysis. However, in cases where matrix effects cannot be overcome, or when the effects vary substantially 
from field to field, the use of MM standards may be beneficial.  Seek LRD and SD approval prior to use of 
MM standards if MM standards are not included in the reference method, and provide sufficient justification 
for their use (e.g., direct comparison of results using clean vs. MM standards). In general, a difference in 
concurrent recovery samples of more than ± 20% between clean and MM standards can be used as an adequate 
justification for use. Verify that the control samples used for MM standard preparation are relatively clean 
prior to analysis. If significant (>20%) differences in matrix effects are observed between fields, separate MM 
standards must be prepared for each field analyzed in order to account for field variability. Ensure that each 
MM standard is properly numbered and recorded according to GLP and SOP requirements. 

Internal Standards: Internal standards should be used only if specifically required by the reference method or 
registrant. The SD should be contacted prior to any decision regarding use or disuse of internal standards. 

Manual Integration: The use of manual integration is discouraged due to the subjective nature of individually 
drawn baselines. If analyte peaks are not being accurately integrated, analysts should first make every attempt 
to adjust the software integration parameters to fully capture peaks in a consistent manner. However, when no 
set of integration parameters will fully and accurately quantitate the analyte peak (e.g., missing fronts and tails, 
dropped baselines, inclusion of coeluting peaks or baseline noise), manual integration becomes necessary for 
proper data analysis. Whenever manual integration is used, that data must be differentiated from computer-
generated integrations. In software suites like Agilent MassHunter, the color of the peak changes, and an 
asterisk is added.  Other options include handwritten notes, initialed and dated, on the manually integrated 
peaks, or computer-generated codes denoting manual integration. The LRD is responsible for proper manual 
integration training of laboratory personnel and must review all data packets to ensure that baselines (both 
computer-generated and manual) are properly applied. 

Calculation of Parent Equivalents: Protocols may require residues to be reported in parent-equivalents. If 
asked to convert all residues to parent-equivalents, use the molecular weights provided by the Certificate of 
Analysis (CoA) or registrant to ensure accuracy. Any inconsistencies or other questions should be discussed 
with the SD. 
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Analytical Summary Report 
A sample ASR is provided in Attachment 3. 

Training 

This document will be used as a training tool for new Laboratory Coordinators, IR-4 chemists, QA 
officers and Study Directors. Contract and company laboratories may also use this document as a tool 
to provide guidance for residue analysis. Additional online and in-person training on GLP regulations, 
advancements in laboratory technologies/techniques, and proper laboratory safety should be 
conducted when possible and made a priority for continuing education of staff across all labs. 

Laboratory Guidance 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. Please refer to the latest version of the Operational 
Handbook for any potential updates. 

 
 
Explanation of Attachments: 
 
Attachment 1: Sample Processing Document 

This instructional guideline has been prepared to aid in ensuring 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 ensure that samples remain 
representative when processed in the IR-4 laboratories. 
 

Attachment 2: Backlog Response Policy 
 This policy defines when a project is considered backlogged and provides guidance on 

preventing future backlogs.  This policy also caps method development to 3 months. 
 
Attachment 3: 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 included. The tables 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. Please 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. 

 

Attachment 4:  Checklist for Review of Analytical Summary Reports 
This checklist is being provided as reference information to assist in the internal quality 
evaluation of analytical data. The checklist can be used to identify and ensure 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.

IR-4 Laboratory Guidance Document, Version 1.3 
12/2025

Page 12 of 245



Attachment 1 
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GUIDELINES FOR THE PREPARATION OF RAW AGRICULTURAL COMMODITY 
SAMPLES FOR RESIDUE ANALYSIS 

 
PURPOSE: 

 
This instructional guideline has been prepared to aid in ensuring 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: 

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

• 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) 

• 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. 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 if unsafe working conditions 
exist. 

Processing equipment often operates at high speeds 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 
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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 processed on the same day, 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. Cleaning should be performed even 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 (e.g., bananas) and crop group 
commodities (e.g., root vegetables) in this regulatory guideline. To fill this void, the FDA has 
provided additional guidance for RACs 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 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 ensure 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. 
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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 (LN2) 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 (LN2 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 ensures 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: 

• 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. 

• For larger items when approximately 12 units may comprise the entire composited RAC 
(melons, pineapples, squash, see CODEX, reference 3 and PAM section 120c), ¼ of each unit 
can be separated and composited to produce a representative sample for processing. 

• In preparing a homogeneous tree fruit sample, where 6 fruits from each of 4 trees is 
recommended (CODEX, reference 3), ½ of each unit can be separated and composited to 
produce a representative sample for processing. 

• 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 additional. 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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Table 1. 
Crop Group (Subgroup) 

Number and Name 
Representative 
Commodities Pre-Processing Preparation 1 Processing 2 Commodities 

1. ROOT AND TUBER 
VEGETABLES 

Carrot, potato, radish, 
and sugar beet. 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. If greater 
than 10 pounds cut each unit in half, 
returning opposite half to sample bag. 
Continue until all can fit in chopper. If 
tops are included, cut with an electric 
knife. A heavy knife and hammer are 
useful if sample is too hard. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice) 

Arracacha; arrowroot; artichoke, Chinese; artichoke, 
Jerusalem; beet, garden; beet, sugar; burdock, edible; 
canna, edible; carrot; cassava, bitter and sweet; celeriac; 
chayote (root); chervil, turnip-rooted; chicory; chufa; 
dasheen (taro); ginger; ginseng; horseradish; leren; parsley, 
turnip-rooted; parsnip; potato; radish; radish, oriental; 
rutabaga; salsify; salsify, black; salsify, Spanish; skirret; 
sweet potato; tanier; turmeric; turnip; yam bean; yam, true. 

1A. Root vegetables 
subgroup 

Carrot, radish, and 
sugar beet 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine.  If tops are 
included, cut with an electric knife. 
A heavy knife and hammer are useful 
if sample is too hard. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Beet, garden; beet, sugar, burdock, edible; carrot; celeriac; 
chervil, turnip-rooted; chicory; ginseng; horseradish; parsley, 
turnip-rooted; parsnip; radish; radish, oriental; rutabaga; 
salsify; salsify, black; salsify, Spanish; skirret; turnip 

1B. Root vegetables 
(except sugar beet) 
subgroup 

Carrot and radish While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine.  If tops are 
included, cut with an electric knife. A 
heavy knife and hammer are useful 
if sample is too hard. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Beet, garden; burdock, edible; carrot; celeriac; chervil, 
turnip-rooted; chicory; ginseng; horseradish; parsley, turnip-
rooted; parsnip; radish; radish, oriental; rutabaga; salsify; 
salsify, black; salsify, Spanish; skirret; turnip. 

1C. Tuberous and corm 
vegetables subgroup 

Potato While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Arracacha; arrowroot; artichoke, Chinese; artichoke, 
Jerusalem; canna, edible; cassava, bitter and sweet; 
chayote (root); chufa; dasheen (taro); ginger; leren; potato; 
sweet potato; tanier; turmeric; yam bean; yam, true 

1D. Tuberous and corm 
vegetables (except potato) 
subgroup 

Sweet potato While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Arracacha; arrowroot; artichoke, Chinese; artichoke, 
Jerusalem; canna, edible; cassava, bitter and sweet; 
chayote (root); chufa; dasheen (taro); ginger; leren; sweet 
potato; tanier; turmeric; yam bean; yam, true 

2. LEAVES OF ROOT 
AND TUBER 
VEGETABLES (HUMAN 
FOOD OR ANIMAL FEED) 
 
 
 
 
 
 
 
 

 

Turnip and garden 
beet or sugar beet 
 
 
 
 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch or 
smaller pieces or cut with electric knife 
and then thoroughly mix to combine. 
 
 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). If 
too much sample bulk to add all 
at once, process in batches until 
chopper is full as described in 
footnote 2.  

Beet, garden; beet, sugar; burdock, edible; carrot; cassava, 
bitter and sweet; celeriac; chervil, turnip- rooted; chicory; 
dasheen (taro); parsnip; radish; radish, oriental (daikon); 
rutabaga; salsify, black; sweet potato; tanier; turnip; yam, true 
 
 

IR-4 Laboratory Guidance Document, Version 1.3 
12/2025

Page 17 of 245



Crop Group (Subgroup) 
Number and Name 

Representative 
Commodities Pre-Processing Preparation 1 Processing 2 Commodities 

3-07. BULB 
VEGETABLES 

Onion, bulb and 
onion, green 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine or cut in ~ 
1in pieces. 

Robot Coupe, Grinder or Hobart 
with cryogen(LN2 or dry ice). If 
too much sample bulk to add all 
at once, process in batches until 
chopper is full as described in 
footnote 2.  

Chive, fresh leaves; chive, Chinese, fresh leaves; daylily, 
bulb; elegans hosta; fritillaria, bulb; fritillaria, leaves; garlic, 
bulb; garlic, great-headed, bulb; garlic, serpent, bulb; kurrat; 
lady’s leek; leek; leek, wild; lily, bulb; onion, Beltsville 
bunching; onion, bulb; onion, Chinese, bulb; onion, fresh; 
onion, green; onion, macrostem; onion, pearl; onion, potato, 
bulb; onion, tree, tops; onion, Welsh, tops; shallot, bulb; 
shallot, fresh leaves; cultivars, varieties, and/or hybrids of 
these 

3-07A. Onion, bulb, 
subgroup 

Onion, bulb While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine or cut in ~ 
1in pieces. 

Robot Coupe, Grinder or Hobart 
with cryogen(LN2 or dry ice). If 
too much sample bulk to add all 
at once, process in batches until 
chopper is full as described in 
footnote 2.  

Daylily, bulb; fritillaria, bulb; garlic, bulb; garlic, great-
headed, bulb; garlic, serpent, bulb; lily, bulb; onion, bulb; 
onion, Chinese, bulb; onion, pearl; onion, potato, bulb; 
shallot, bulb; cultivars, varieties, and/or hybrids of these. 

3-07B. Onion, green, 
subgroup 

Onion, green While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine or cut in ~ 
1in pieces. 

Robot Coupe, Grinder or Hobart 
with cryogen(LN2 or dry ice). If 
too much sample bulk to add all 
at once, process in batches until 
chopper is full as described in 
footnote 2.  

Chive, fresh leaves; chive, Chinese, fresh leaves; elegans 
hosta; fritillaria, leaves; kurrat; lady’s leek; leek; leek, wild; 
onion, Beltsville bunching; onion, fresh; onion, green; onion, 
macrostem; onion, tree, tops; onion, Welsh, tops; shallot, 
fresh leaves; cultivars, varieties, and/or hybrids of these. 

4-16. LEAFY 
VEGETABLES  

Head lettuce, leaf 
lettuce, mustard 
greens and spinach 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch or 
smaller pieces or cut with electric knife 
and then thoroughly mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). If 
too much sample bulk to add all 
at once, process in batches until 
chopper is full as described in 
footnote 2. 

Amaranth, Chinese; amaranth, leafy; arugula; aster, Indian; 
blackjack; broccoli, Chinese; broccoli raab; cabbage, 
abyssinian; cabbage, Chinese, bok choy; cabbage, seakale; 
cat’s whiskers; cham-chwi; cham-na-mul; chervil, fresh 
leaves; chipilin; chrysanthemum, garland; cilantro, fresh 
leaves; collards; corn salad; cosmos; cress, garden; cress, 
upland; dandelion, leaves; dang-gwi, leaves; dillweed; dock; 
dol-nam-mul; ebolo; endive; escarole; fameflower; feather 
cockscomb; Good King Henry; hanover salad; huauzontle; 
jute, leaves; kale; lettuce, bitter; lettuce, head; lettuce, leaf; 
maca, leaves; mizuna; mustard greens; orach; parsley, fresh 
leaves; plantain, buckhorn; primrose, English; purslane, 
garden; purslane, winter; radicchio; radish, leaves; rape 
greens; rocket, wild; shepherd’s purse; spinach; spinach, 
Malabar; spinach, New Zealand; spinach, tanier; Swiss 
chard; turnip greens; violet, Chinese, leaves; watercress; 
cultivars, varieties, and hybrids of these commodities 
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Crop Group (Subgroup) 
Number and Name 

Representative 
Commodities Pre-Processing Preparation 1 Processing 2 Commodities 

4-16A. Leafy greens 
subgroup 

Head lettuce, leaf 
lettuce, and spinach 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch or 
smaller pieces or cut with electric knife 
and then thoroughly mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Amaranth, Chinese; amaranth, leafy; aster, Indian; 
blackjack; cat’s whiskers; cham-chwi; cham-na-mul; chervil, 
fresh leaves; chipilin; chrysanthemum, garland; cilantro, 
fresh leaves; corn salad; cosmos; dandelion, leaves; dang-
gwi, leaves; dillweed; dock; dol-nam-mul; ebolo; endive; 
escarole; fameflower; feather cockscomb; Good King Henry; 
huauzontle; jute, leaves; lettuce, bitter; lettuce, head; 
lettuce, leaf; orach; parsley, fresh leaves; plantain, 
buckhorn; primrose, English; purslane, garden; purslane, 
winter; radicchio; spinach; spinach, Malabar; spinach, New 
Zealand; spinach, tanier; Swiss chard; violet, Chinese, 
leaves; cultivars, varieties, and hybrids of these 
commodities. 

4-16B. Brassica leafy 
greens subgroup 

Mustard greens While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine or cut with 
an electric knife. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Arugula; broccoli, Chinese; broccoli raab; cabbage, 
abyssinian; cabbage, Chinese, bok choy; cabbage, seakale; 
collards; cress, garden; cress, upland; hanover salad; kale; 
maca, leaves; mizuna; mustard greens; radish, leaves; rape 
greens; rocket, wild; shepherd’s purse; turnip greens; 
watercress; cultivars, varieties, and hybrids of these 
commodities. 

5-16. BRASSICA HEAD 
AND STEM 
VEGETABLES 

Broccoli or 
cauliflower, and 
cabbage 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. May need 
to quarter lengthwise, using opposite 

pieces prior to mixing to reduce bulk. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Broccoli; Brussels sprouts; cabbage; cabbage, Chinese, 
napa; cauliflower; cultivars, varieties, and hybrids of these 
commodities. 

6-22. LEGUME 
VEGETABLES 

Bean (Phaseolus spp. 
or Vigna spp.); one 
edible podded 
cultivar, one succulent 
shelled cultivar, and 
one dried seed);  
Pea (Pisum spp.); one 
edible podded 
cultivar, one succulent 
shelled cultivar, and 
one dried seed);  
and Soybean, seed 

Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 
 
For dried peas/beans - grinder 
type processor, coffee grinder or 
Robot Coupe. 

See subgroups below for all commodities. 
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Crop Group (Subgroup) 
Number and Name 

Representative 
Commodities Pre-Processing Preparation 1 Processing 2 Commodities 

6-22A. Edible podded bean 
subgroup 

Any cultivar of edible 
podded bean, 
Phaseolus spp., or 
Vigna spp. 

Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Bean (Phaseolus spp.; including, but not limited to French 
bean, garden bean, green bean, kidney bean, navy bean, 
scarlet runner bean, snap bean, and wax bean); Bean 
(Vigna spp.; including, but not limited to asparagus bean, 
catjang bean, Chinese longbean, cowpea, moth bean, mung 
bean, rice bean, urd bean, and yardlong bean); goa bean; 
guar bean; jackbean; lablab bean; vegetable soybean 
(edamame); sword bean; winged pea, velvetbean; cultivars, 
varieties, and hybrids of these commodities. 

6-22B. Edible podded pea 
subgroup 

Any cultivar of edible 
podded pea, Pisum 
spp. 

Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Pea (Pisum spp.; including, but not limited to dwarf pea, 
green pea, snap pea, snow pea, and sugar snap pea); grass 
pea; lentil; pigeon pea; chickpea; cultivars, varieties, and 
hybrids of these commodities. 

6-22C. Succulent shelled 
bean subgroup 

Any succulent shelled 
cultivar of bean, 
Phaseolus spp., or 
Vigna spp. 

Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Bean (Phaseolus spp.; including, but not limited to lima 
bean, scarlet runner bean, and wax bean); Bean (Vigna 
spp.; including, but not limited to blackeyed pea, catjang 
bean, cowpea, crowder pea, moth bean, and southern pea); 
Bean (Lupinus spp.; including, but not limited to Andean 
lupin, blue lupin, grain lupin, sweet lupin, white lupin, white 
sweet lupin, and yellow lupin); broad bean (fava bean); 
jackbean; goa bean; lablab bean; vegetable soybean 
(edamame); velvetbean; cultivars, varieties, and hybrids of 
these commodities. 

6-22D. Succulent shelled 
pea subgroup 

Any succulent shelled 
cultivar of garden pea, 
Pisum spp. 

Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Chickpea; lentil; Pea (Pisum spp.; including, but not limited 
to English pea, garden pea, and green pea); pigeon pea; 
cultivars, varieties, and hybrids of these commodities. 

6-22E. Pulses, dried 
shelled bean, except 
soybean, subgroup 

Any one dried seed of 
bean, Phaseolus spp., 
or Vigna spp. 

Pre-processing not required. Grinder type processor, coffee 
grinder or Robot Coupe with 
cryogen (LN2 or dry ice). 

African yam bean; American potato bean; Bean (Lupinus 
spp.; including, but not limited to Andean lupin, blue lupin, 
grain lupin, sweet lupin, white lupin, white sweet lupin, and 
yellow lupin); Bean (Phaseolus spp.; including, but not 
limited to black bean, cranberry bean, dry bean, field bean, 
French bean, garden bean, great northern bean, green 
bean, kidney bean, lima bean, navy bean, pink bean, pinto 
bean, red bean, scarlet runner bean, tepary bean, and 
yellow bean); Bean (Vigna spp.; including, but not limited to 
adzuki bean, asparagus bean, blackeyed pea, catjang bean, 
Chinese longbean, cowpea, crowder pea, moth bean, mung 
bean, rice bean, southern pea, urd bean, and yardlong 
bean); broad bean (fava bean); guar bean; goa bean; horse 
gram; jackbean; lablab bean; morama bean; sword bean; 
winged pea; velvetbean; cultivars, varieties, and hybrids of 
these commodities. 
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Crop Group (Subgroup) 
Number and Name 

Representative 
Commodities Pre-Processing Preparation 1 Processing 2 Commodities 

6-22F. Pulses, dried 
shelled pea subgroup 

Any one dried seed of 
pea, Pisum spp. 

Pre-processing not required. Grinder type processor, coffee 
grinder or Robot Coupe with 
cryogen (LN2 or dry ice). 

Pea (Pisum spp.; including, but not limited to dry pea, field 
pea, green pea, yellow pea, wrinkled pea, marrowfat pea, 
and garden pea); chickpea; grass pea; lentil; pigeon pea; 
cultivars, varieties, and hybrids of these commodities 

7-22. FORAGE AND HAY 
OF LEGUME 
VEGETABLES 

Any cultivar of bean 
(Phaseolus spp. or 
cowpea (Vigna 
unguiculata (L.) 
Walp)); field pea 
(Pisum sativum L. 
subsp. sativum var. 
arvense (L.) Poir.); 
and soybean (Glycine 
max (L.) Merr.) 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch or 
smaller pieces or cut with electric knife 
and then thoroughly mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Plant parts of any legume vegetable listed in Crop Group 6-
22 that will be used as animal feed. 

7-22A. Forage and hay of 
legume vegetables (except 
soybeans) subgroup 

Any cultivar of bean 
(Phaseolus spp. or 
cowpea (Vigna 
unguiculata (L.) 
Walp)); field pea 
(Pisum sativum L. 
subsp. sativum var. 
arvense (L.) Poir.) 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch or 
smaller pieces or cut with electric knife 
and then thoroughly mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Plant parts of any legume vegetable listed in Crop Group 6-
22 (except soybeans) that will be used as animal feed. 

8-10. FRUITING 
VEGETABLES 

Tomato, standard size 
and one cultivar of 
small tomato; bell 
pepper and one 
cultivar of small non-
bell pepper 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine or chop 
with a knife. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

African eggplant; bush tomato; bell pepper; cocona; currant 
tomato; eggplant; garden huckleberry; goji berry; 
groundcherry; Martynia; naranjilla; okra; pea eggplant; 
pepino; non-bell pepper; roselle; scarlet eggplant; sunberry; 
tomatillo; tomato; tree tomato; cultivars, varieties, and/or 
hybrids of these 

8-10A. Tomato subgroup Tomato, standard 
size, and one cultivar 
of small tomato 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine or chop 
with a knife. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Bush tomato; cocona; currant tomato; garden huckleberry; 
goji berry; groundcherry; naranjilla; sunberry; tomatillo; 
tomato; tree tomato; cultivars, varieties, and/or hybrids of 
these. 

8-10B. Pepper/Eggplant 
subgroup 

Bell pepper and one 
cultivar of small non-
bell pepper 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine or chop 
with a knife. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

African eggplant; bell pepper; eggplant; Martynia; nonbell 
pepper; okra; pea eggplant; pepino; roselle; scarlet 
eggplant; cultivars, varieties, and/or hybrids of these 

8-10C. Non-bell 
pepper/Eggplant subgroup 

One cultivar of small 
non-bell pepper or 
one cultivar of small 
eggplant 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine or chop 
with a knife. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

African eggplant; eggplant; Martynia; nonbell pepper; okra; 
pea eggplant; pepino; roselle; scarlet eggplant ; cultivars, 
varieties, and/or hybrids of these. 
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9. CUCURBIT  
VEGETABLES 

Cucumber, 
muskmelon, and 
summer squash 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. May need 
to quarter lengthwise, using opposite 
pieces prior to mixing to reduce bulk. 
 
Chop entire fruit including seeds and 
rind. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Chayote (fruit); Chinese waxgourd (Chinese preserving 
melon); citron melon; cucumber; gherkin; gourd, edible 
(includes hyotan, cucuzza, hechima, Chinese okra); 
Momordica spp (includes balsam apple, balsam pear, 
bittermelon, Chinese cucumber); muskmelon (includes true 
cantaloupe, cantaloupe, casaba, crenshaw melon, golden 
pershaw melon, honeydew melon, honey balls, mango 
melon, Persian melon, pineapple melon, Santa Claus melon 
and snake melon); pumpkin; squash, summer (includes 
crookneck squash, scallop squash, straightneck squash, 
vegetable marrow, zucchini); squash, winter (includes 
butternut squash, calabaza, hubbard squash, acorn squash, 
spaghetti squash); watermelon 

9A.Melon subgroup Cantaloupe While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. May need 
to quarter lengthwise, using opposite 
pieces prior to mixing to reduce bulk. 
 
Chop entire fruit including seeds and 
rind. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Citron melon; muskmelon (includes cantaloupe); 
watermelon 

9B. Squash/Cucumber 
subgroup 

One cultivar of 
summer squash and 
cucumber 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. May need 
to quarter lengthwise, using opposite 
pieces prior to mixing to reduce bulk. 
 
Chop entire fruit including seeds and 
rind. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Chayote (fruit); Chinese waxgourd; cucumber; gherkin; 
gourd, edible; Momordica spp; pumpkin; squash, summer; 
squash, winter. 

10-10. CITRUS FRUITS Orange or tangerine/ 
mandarin, lemon or 
lime, and grapefruit 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Australian desert lime; Australian finger-lime; Australian 
round lime; Brown River finger lime; calamondin; citron; 
citrus hybrids; grapefruit; Japanese summer grapefruit; 
kumquat; lemon; lime; Mediterranean mandarin; mount 
white lime; New Guinea wild lime; orange, sour; orange, 
sweet; pummelo; Russell River lime; satsuma mandarin; 
sweet lime; tachibana orange; Tahiti lime; tangelo; tangerine 
(mandarin); tangor; trifoliate orange; uniq fruit; cultivars, 
varieties, and/or hybrids of these 

10-10A. Orange subgroup Orange or 
tangerine/mandarin 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Calamondin; citron; citrus hybrids; Mediterranean mandarin; 
orange, sour; orange, sweet; satsuma mandarin; tachibana 
orange; tangerine (mandarin); tangelo; tangor; trifoliate 
orange; cultivars, varieties, and/or hybrids of these. 
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10-10B. Lemon/Lime 
subgroup 

Lemon or lime While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Australian desert lime; Australian finger lime; Australian 
round lime; brown river finger lime; kumquat; lemon; lime; 
mount white lime; New Guinea wild lime; Russell River lime; 
sweet lime; Tahiti lime; cultivars, varieties, and/or hybrids of 
these. 

10-10C. Grapefruit 
subgroup 

Grapefruit While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Grapefruit; Japanese summer grapefruit; pummelo; tangelo; 
uniq fruit; cultivars, varieties, and/or hybrids of these. 

11-10. POME FRUITS Apple and pear While inside IR4 bag and frozen break 
up with a mallet into approx. 1 to 2 inch 
pieces and mix to combine. May need 
to quarter lengthwise, using opposite 
pieces prior to mixing to reduce bulk. 
 
Chop entire fruit including seeds and 
peel. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Apple; azarole; crabapple; loquat; mayhaw; medlar; pear; 
pear, Asian; quince; quince, Chinese; quince, Japanese; 
tejocote; cultivars, varieties, and/or hybrids of these. 

12-12. STONE FRUITS Sweet cherry or Tart 
cherry, Peach and 
Plum or Prune plum 

Pre-processing not required. May 
need to be pitted or cut/broke into 
smaller pieces. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Apricot; apricot, Japanese; capulin; cherry, black; cherry, 
Nanking; cherry, sweet; cherry, tart; Jujube, Chinese; 
nectarine; peach; plum; plum, American; plum, beach; plum, 
Canada; plum, cherry; plum, Chickasaw; plum, Damson; 
plum, Japanese; plum, Klamath; plum, prune; plumcot; sloe; 
cultivars, varieties, and/or hybrids of these 

12-12A. Cherry subgroup Cherry, sweet or 
cherry, tart 

Pre-processing not required. May 
need to be pitted or cut/broke into 
smaller pieces. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Capulin; cherry, black; cherry, Nanking; cherry, sweet; 
cherry, tart; cultivars, varieties, and/or hybrids of these. 

12-12B. Peach subgroup Peach Pre-processing not required. May 
need to be pitted or cut/broke into 
smaller pieces. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Nectarine; peach; cultivars, varieties, and/or hybrids of 
these. 

12-12C. Plum subgroup Plum, or Prune plum Pre-processing not required. May 
need to be pitted or cut/broke into 
smaller pieces. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Apricot; apricot, Japanese; Jujube, Chinese; plum; plum, 
American; plum, beach; plum, Canada; plum, cherry; plum, 
Chickasaw; plum, Damson; plum, Japanese; plum, Klamath; 
plum, prune; plumcot; sloe; cultivars, varieties, and/or 
hybrids of these. 
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13-07. BERRIES AND 
SMALL FRUITS 

Any one blackberry or 
any one raspberry, 
highbush blueberry, 
elderberry or 
mulberry, grape, fuzzy 
kiwifruit and 
strawberry 

Pre-processing typically not required.  
If larger than 1 to 2 in cut or break into 
smaller pieces. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 
A coffee grinder can be used for 
small sample sizes. 

Amur river grape; aronia berry; bayberry; bearberry; bilberry; 
blackberry (including Andean blackberry, arctic blackberry, 
bingleberry, black satin berry, boysenberry, brombeere, 
California blackberry, Chesterberry, Cherokee blackberry, 
Cheyenne blackberry, common blackberry, coryberry, 
darrowberry, dewberry, Dirksen thornless berry, evergreen 
blackberry, Himalayaberry, hullberry, lavacaberry, 
loganberry, lowberry, Lucretiaberry, mammoth blackberry, 
marionberry, mora, mures deronce, nectarberry, Northern 
dewberry, olallieberry, Orgeon evergreen berry, 
phenomenalberry, rangeberry, ravenberry, rossberry, 
Shawnee blackberry, Southern dewberry, tayberry, 
youngberry, zarzamora, and cultivars, varieties and/or 
hybrids of these); blueberry, highbush; blueberry, lowbush; 
buffalo currant; buffaloberry; che; Chilean guava; 
chokecherry; cloudberry; cranberry; cranberry, highbush; 
currant, black; currant, red; elderberry; European barberry; 
gooseberry; grape; honeysuckle, edible; huckleberry; 
jostaberry; Juneberry (Saskatoon berry); kiwifruit, fuzzy; 
kiwifruit, hardy; lingonberry; maypop; mountain pepper 
berries; mulberry; muntries; native currant; partridgeberry; 
phalsa; pincherry; raspberry, black and red; riberry; salal; 
schisandra berry; sea buckthorn; serviceberry; strawberry; 
wild raspberry; cultivars, varieties, and/or hybrids of these. 

13-07A. Caneberry 
subgroup 

Any one blackberry or 
any one raspberry 

Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Blackberry; loganberry; raspberry, black and red; wild 
raspberry; cultivars, varieties, and/or hybrids of these. 

13-07B. Bushberry 
subgroup 

Blueberry, highbush Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Aronia berry; blueberry, highbush; blueberry, lowbush; 
buffalo currant; Chilean guava; cranberry, highbush; currant, 
black; currant, red; elderberry; European barberry; 
gooseberry; honeysuckle, edible; huckleberry; jostaberry; 
Juneberry (Saskatoon berry); lingonberry; native currant; 
salal; sea buckthorn; cultivars, varieties, and/or hybrids of 
these. 

13-07C. Large shrub/tree 
berry group 

Elderberry or 
mulberry 

Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Bayberry; buffaloberry; che; chokecherry; elderberry; 
Juneberry (Saskatoon berry); mountain pepper berries; 
mulberry; phalsa; pincherry; riberry; salal; serviceberry; 
cultivars, varieties, and/or hybrids of these. 

13-07D. Small fruit vine 
climbing subgroup 

Grape and fuzzy 
kiwifruit 

Pre-processing typically not required.  
If larger than 1 to 2 in cut or break into 
smaller pieces. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Amur river grape; gooseberry; grape; kiwifruit, fuzzy; 
kiwifruit, hardy; Maypop; schisandra berry; cultivars, 
varieties, and/or hybrids of these 

13-07E. Small fruit vine 
climbing subgroup, except 
fuzzy kiwifruit 

Fuzzy kiwifruit Pre-processing typically not required.  
If larger than 1 to 2 in cut or break into 
smaller pieces. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Amur river grape; gooseberry; kiwifruit, fuzzy; kiwifruit, 
hardy; Maypop; schisandra berry; cultivars, varieties, and/or 
hybrids of these. 
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13-07F. Small fruit vine 
climbing subgroup, except 
fuzzy kiwifruit 

Grape Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Amur river grape; gooseberry; grape; kiwifruit, hardy; 
Maypop; schisandra berry; cultivars, varieties, and/or 
hybrids of these. 

13-07G. Low growing berry 
group 

Strawberry Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Bearberry; bilberry; blueberry, lowbush; cloudberry; 
cranberry; lingonberry; muntries; partridgeberry; strawberry; 
cultivars, varieties, and/or hybrids of these 

13-07H. Low growing berry 
subgroup, except 
strawberry 

Cranberry Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Bearberry; bilberry; blueberry, lowbush; cloudberry; 
cranberry; lingonberry; muntries; partridgeberry; cultivars, 
varieties, and/or hybrids of these. 

14-12.TREE NUTS Almond and pecan Pre-processing typically not required. 
Nut meat may need to be separated. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 
A coffee grinder can be 
used for small sample sizes. 

African nut-tree; almond; beechnut; Brazil nut; Brazilian 
pine; bunya; bur oak; butternut; Cajou nut; candlenut; 
cashew; chestnut; chinquapin; coconut; coquito nut; dika 
nut; ginkgo; Guiana chestnut; hazelnut (filbert); heartnut; 
hickory nut; Japanese horse-chestnut; macadamia nut; 
mongongo nut; monkey-pot; monkey puzzle nut; Okari nut; 
Pachira nut; peach palm nut; pecan; pequi; Pili nut; pine nut; 
pistachio; Sapucaia nut; tropical almond; walnut, black; 
walnut, English; yellowhorn; cultivars, varieties, and/or 
hybrids of these. 

15-22. CEREAL GRAINS Wheat, barley, field 
corn, sweet corn, rice 
and either grain 
sorghum or proso 
millet 

Pre-processing not required. Wiley mill, coffee grinder or 
Robot Coupe or with cryogen 
(LN2 or dry ice). 

Amaranth, grain; amaranth, purple; baby corn; barley; 
buckwheat; buckwheat, tartary; canarygrass, annual; 
Cañihua; chia; corn, field; corn, sweet; cram cram; fonio, 
black; fonio, white; grain sorghum; huauzontle grain; Inca 
wheat; Job’s tears; millet, barnyard; millet, finger; millet, 
foxtail; millet, little; millet, pearl; millet, proso; oat; oat, 
Abyssinian; oat, common; oat, naked; oat, sand; popcorn; 
prince’s feather; psyllium; psyllium, blond; quinoa; rice; rice, 
African; rye; teff; teosinte; triticale; wheat; wheat, club; 
wheat, common; wheat, durum; wheat, einkorn; wheat, 
emmer; wheat, macha; wheat, oriental; wheat, Persian; 
wheat, Polish; wheat, poulard; wheat, shot; wheat, spelt; 
wheat, timopheevi; wheat, vavilovi; wheat, wild einkorn; 
wheat, wild emmer; wheatgrass, intermediate; wild rice; wild 
rice, eastern; cultivars, varieties, and hybrids of these 
commodities. 

15-22A. Wheat subgroup Wheat Pre-processing not required. Wiley mill, coffee grinder or 
Robot Coupe or with cryogen 
(LN2 or dry ice). 

Amaranth, grain; amaranth, purple; Cañihua; chia; cram 
cram; huauzontle grain; Inca wheat; prince’s feather; 
psyllium; psyllium, blond; quinoa; rye; triticale; wheat; wheat, 
club; wheat, common; wheat, durum; wheat, einkorn; wheat, 
emmer; wheat, macha; wheat, oriental; wheat, Persian; 
wheat, Polish; wheat, poulard; wheat, shot; wheat, spelt; 
wheat, timopheevi; wheat, vavilovi; wheat, wild einkorn; 
wheat, wild emmer; wheatgrass, intermediate; cultivars, 
varieties, and hybrids of these commodities. 
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15-22B. Barley subgroup Barley Pre-processing not required. Wiley mill, coffee grinder or 
Robot Coupe or with cryogen 
(LN2 or dry ice). 

Barley; buckwheat; buckwheat, tartary; canarygrass, annual; 
oat; oat, Abyssinian; oat, common; oat, naked; oat, sand; 
cultivars, varieties, and hybrids of these commodities 

15-22C. Field corn 
subgroup 

Field corn Pre-processing typically not required. 
Use an electric knife if needed. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Corn, field; popcorn; teosinte; cultivars, varieties, and 
hybrids of these commodities. 

15-22D. Sweet corn 
subgroup 

Sweet corn Pre-processing typically not required. 
Use an electric knife if needed. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Baby corn; corn, sweet; cultivars, varieties, and hybrids of 
these commodities. 

15-22E. Grain sorghum 
and millet subgroup 

Grain sorghum or 
Proso millet 

Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Fonio, black; fonio, white; grain sorghum; Job’s tears; millet, 
barnyard; millet, finger; millet, foxtail; millet, little; millet, 
pearl; millet, proso; teff; cultivars, varieties, and hybrids of 
these commodities. 

15-22F. Rice subgroup Rice Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Rice; rice, African; wild rice; wild rice, eastern; cultivars, 
varieties, and hybrids of these commodities. 

16-22. FORAGE, HAY, 
STOVER, AND STRAW 
OF CEREAL GRAINS 

Corn, wheat, and any 
other cereal grain 
crop 

Pre-processing typically not required. 
Use an electric knife if needed. 

Robot Coupe, Grinder or 
smaller Hobart with cryogen 
(LN2 or dry ice). 

Includes the forage, hay, stover and straw of the 
commodities in Crop Group 15-22, including cultivars, 
varieties and/or hybrids of these commodities. 

17. GRASS FORAGE, 
FODDER, AND HAY 
GROUP 

Bermuda grass; 
bluegrass; and 
bromegrass or fescue 

Pre-processing typically not required. 
Use an electric knife if needed. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). If 
too much sample bulk to add all 
at once, process in batches 
until chopper is full as described 
in footnote 2. 

Forage, fodder, stover, and hay of any grass, 
Gramineae/Poaceae family (either green or cured) except 
sugarcane and those included in the cereal grains group, 
that will be fed to or grazed by livestock, all pasture and 
range grasses and grasses grown for hay or silage. 

18. NONGRASS ANIMAL 
FEEDS (FORAGE, 
FODDER, STRAW AND 
HAY) 

Alfalfa and clover 
(Trifolium spp.) 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Alfalfa; bean, velvet; clover (Trifolium spp., Melilotus spp.); 
kudzu; lespedeza; lupin; sainfoin; trefoil; vetch; vetch, 
crown; vetch, milk 

19. HERBS AND SPICES  Moved to Crop Groups 25 & 26 

20. OILSEEDS Rapeseed (canola 
varieties only); 
sunflower, seed; and 
cottonseed 

Pre-processing not required. Wiley mill, coffee grinder or 
Robot Coupe or with cryogen 
(LN2 or dry ice). A coffee grinder 
can be used for small sample 
sizes. 

Borage; calendula; castor oil plant; Chinese tallowtree; 
cottonseed; crambe; cuphea; echium; euphorbia; evening 
primrose; flax seed; gold of pleasure; hare’s ear mustard; 
jojoba; lesquerella; lunaria; meadowfoam; milkweed; 
mustard seed; niger seed; oil radish; poppy seed; rapeseed; 
rose hip; safflower; sesame; stokes aster; sunflower; sweet 
rocket; tallowwood; tea oil plant; vernonia; cultivars, 
varieties, and/or hybrids of these 

20A. Rapeseed subgroup Rapeseed, canola 
varieties only 

Pre-processing not required. Wiley mill, coffee grinder or 
Robot Coupe or with cryogen 
(LN2 or dry ice). A coffee grinder 
can be used for small sample 
sizes. 

Borage; crambe; cuphea; echium; flax seed; gold of 
pleasure; hare’s ear mustard; lesquerella; lunaria; 
meadowfoam; milkweed; mustard seed; oil radish; poppy 
seed; rapeseed; sesame; sweet rocket; cultivars, varieties, 
and/or hybrids of these. 
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20B. Sunflower subgroup Sunflower, seed Pre-processing not required. Wiley mill, coffee grinder or 
Robot Coupe or with cryogen 
(LN2 or dry ice). A coffee grinder 
can be used for small sample 
sizes. 

Calendula; castor oil plant; Chinese tallowtree; euphorbia; 
evening primrose; jojoba; niger seed; rose hip; safflower; 
stokes aster; sunflower; tallowwood; tea oil plant; vernonia; 
cultivars, varieties, and/or hybrids of these 

20C. Cottonseed subgroup Cottonseed Pre-processing not required. Wiley mill, coffee grinder or 
Robot Coupe or with cryogen 
(LN2 or dry ice). A coffee grinder 
can be used for small sample 
sizes. 

Cottonseed; cultivars, varieties, and/or hybrids of these. 

21. EDIBLE FUNGI White button 
mushroom and any 
one oyster mushroom 
or any Shiitake 
mushroom 

Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Blewitt; bunashimeji; Chinese mushroom; enoki; hime-
matsutake; hirmeola; maitake; morel; nameko; net bearing; 
oyster mushroom; pom pom; reishi mushroom; Rodman’s 
agaricus; Shiitake mushroom, shimeji; stropharia; truffle; 
white button mushroom; white jelly fungi 

22. STALK, STEM AND 
LEAF PETIOLE 
VEGETABLES 

Asparagus and celery While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Agave; aloe vera; asparagus; bamboo, shoots; cardoon; 
celery; celery, Chinese; celtuce; fennel, Florence, fresh 
leaves and stalk; fern, edible, fiddlehead; fuki; kale, sea; 
kohlrabi; palm hearts; prickly pear, pads; prickly pear, Texas, 
pads; rhubarb; udo; zuiki; cultivars, varieties, and hybrids of 
these commodities. 

22A. Stalk and stem 
vegetable subgroup 

Asparagus While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Agave; aloe vera; asparagus; bamboo, shoots; celtuce; 
fennel, Florence, fresh leaves and stalk; fern, edible, 
fiddlehead; kale, sea; kohlrabi; palm hearts; prickly pear, 
pads; prickly pear, Texas, pads; cultivars, varieties, and 
hybrids of these commodities. 

22B. Leaf petiole vegetable 
subgroup 

Celery While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Cardoon; celery; celery, Chinese; fuki; rhubarb; udo; zuiki; 
cultivars, varieties, and hybrids of these commodities. 

23. TROPICAL AND 
SUBTROPICAL FRUITS, 
EDIBLE PEEL 

Date, fig, guava and 
olive 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Acai; acerola; achachairu; African plum; agritos; almondette; 
ambarella; apak palm; appleberry; araza; arbutus berry; 
babaco; bacaba palm; bacaba-de-leque; bayberry, red; 
bignay; bilimbi; borojo; breadnut; cabeluda; cajou, fruit; 
cambuca; carandas-plum; carob; cashew apple; Ceylon iron 
wood; Ceylon olive; cherry-of-the-Rio-Grande; Chinese 
olive, black; Chinese olive, white; chirauli-nut; ciruela verde; 
cocoplum; date; Davidson’s plum; desert-date; doum palm 
coconut; false sandalwood; feijoa; fig; fragant manjack; 
gooseberry, abyssinian; gooseberry, Ceylon; gooseberry, 
Indian; gooseberry, otaheite; governor’s plum; grumichama; 
guabiroba; guava; guava berry; guava, Brazilian; guava, 
cattley; guava, Costa Rican; guava, Para; guava, purple 
strawberry; guava, strawberry; guava, yellow strawberry; 
guayabillo; illawarra plum; imbe; imbu; Indian-plum; 
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jaboticaba; Jamaica-cherry; jambolan; jelly palm; jujube, 
Indian; kaffir-plum; kakadu plum; kapundung; karanda; kwai 
muk; lemon aspen; mangaba; Marian plum; mombin, 
Malayan; mombin, purple; mombin, yellow; monkeyfruit; 
monos plum; mountain cherry; nance; natal plum; noni; 
olive; papaya, mountain; pataua; peach palm, fruit; 
persimmon, black; persimmon, Japanese; pitomba; plum-of-
Martinique; pomerac; rambai; rose apple; rukam; rumberry; 
sea grape; sentul; sete-capotes; silver aspen; starfruit; 
Surinam cherry; tamarind; uvalha; water apple; water pear; 
water berry; wax jambu; cultivars, varieties, and hybrids of 
these commodities 

23A. Tropical and 
subtropical, small fruit, 
edible peel subgroup 

Olive Pre-processing typically not required.  
If larger than 1 to 2 in cut or break into 
smaller pieces. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Acerola; African plum; agritos; almondette; appleberry; 
arbutus berry; bayberry, red; bignay; breadnut; cabeluda; 
carandas-plum; Ceylon iron wood; Ceylon olive; cherry-of-
the-Rio-Grande; Chinese olive, black; Chinese olive, white; 
chirauli-nut; cocoplum; desert-date; false sandalwood; 
fragant manjack; gooseberry, abyssinian; gooseberry, 
Ceylon; gooseberry, otaheite; governor ’s plum; 
grumichama; guabiroba; guava berry; guava, Brazilian; 
guava, Costa Rican; guayabillo; illawarra plum; Indian-plum; 
Jamaica-cherry; jambolan; kaffir-plum; kakadu plum; 
kapundung; karanda; lemon aspen; mombin, yellow; monos 
plum; mountain cherry; olive; persimmon, black; pitomba; 
plum-of-Martinique; rukam; rumberry; sea grape; sete-
capotes; silver aspen; water apple; water pear; water berry; 
wax jambu; cultivars, varieties, and hybrids of these 
commodities. 

23B. Tropical and 
subtropical, medium to 
large fruit, edible peel 
subgroup 

Fig and guava While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Achachairu; ambarella; araza; babaco; bilimbi; borojo; 
cajou, fruit; cambuca; carob; cashew apple; ciruela verde; 
davidson’s plum; feijoa; fig; gooseberry, Indian; guava; 
guava, cattley; guava, Para; guava, purple strawberry; 
guava, strawberry; guava, yellow strawberry; imbe; imbu; 
jaboticaba; jujube, Indian; kwai muk; mangaba; Marian 
plum; mombin, Malayan; mombin, purple; monkeyfruit; 
nance; natal plum; noni; papaya, mountain; persimmon, 
Japanese; pomerac; rambai; rose apple; sentul; starfruit; 
Surinam cherry; tamarind; uvalha; cultivars, varieties, and 
hybrids of these commodities. 

23C. Tropical and 
subtropical, palm fruit, 
edible peel subgroup 

Date Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Acai; apak palm; bacaba palm; bacaba-de-leque; date; 
doum palm coconut; jelly palm; pataua; peach palm, fruit; 
cultivars, varieties, and hybrids of these commodities. 

24. TROPICAL AND 
SUBTROPICAL FRUITS, 
INEDIBLE PEEL 

Atemoya or sugar 
apple, avocado, 
banana or 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Abiu; aisen; akee apple; atemoya; avocado; avocado, 
Guatemalan; avocado, Mexican; avocado, West Indian; 
bacury; bael fruit; banana; banana, dwarf; binjai; biriba; 
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pomegranate, dragon 
fruit, lychee, 
passionfruit, 
pineapple and prickly 
pear, fruit 

breadfruit; Burmese grape; canistel; cat’s-eyes; champedak; 
cherimoya; cupuacu; custard apple; dragon fruit; durian; 
elephant-apple; etambe; granadilla; granadilla, giant; ilama; 
inga; jackfruit; jatoba; karuka; kei apple; langsat; lanjut; 
longan; lucuma; lychee; mabolo; madras-thorn; mammy-
apple; manduro; mango; mango, horse; mango, Saipan; 
mangosteen; marang; marmaladebox; matisia; mesquite; 
mongongo, fruit; monkey-bread-tree; monstera; nicobar-
breadfruit; paho; pandanus; papaya; passionflower, winged-
stem; passionfruit; passionfruit, banana; passionfruit, purple; 
passionfruit, yellow; pawpaw, common; pawpaw, small-
flower; pelipisan; pequi; pequia; persimmon, American; 
pineapple; pitahaya; pitaya; pitaya, amarillo; pitaya, roja; 
pitaya, yellow; plantain; pomegranate; poshte; prickly pear, 
fruit; prickly pear, Texas, fruit; pulasan; quandong; rambutan; 
saguaro; sapodilla; sapote, black; sapote, green; sapote, 
mamey; sapote, white; sataw; satinleaf; screw-pine; Sierra 
Leone-tamarind; soncoya; soursop; Spanish lime; star 
apple; sugar apple; sun sapote; tamarind-of-the-Indies; 
velvet tamarind; wampi; white star apple; wild loquat; 
cultivars, varieties, and hybrids of these commodities 

24A. Tropical and 
subtropical, small fruit, 
inedible peel subgroup 

Lychee While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Aisen; bael fruit; Burmese grape; cat’s-eyes; inga; longan; 
lychee; madras-thorn; manduro; matisia; mesquite; 
mongongo, fruit; pawpaw, small-flower; satinleaf; Sierra 
Leone-tamarind; Spanish lime; velvet tamarind; wampi; 
white star apple; cultivars, varieties, and hybrids of these 
commodities. 

24B. Tropical and 
subtropical, medium to 
large fruit, smooth, inedible 
peel subgroup 

Avocado, plus 
pomegranate or 
banana 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Abiu; akee apple; avocado; avocado, Guatemalan; avocado, 
Mexican; avocado, West Indian; bacury; banana; banana, 
dwarf; binjai; canistel; cupuacu; etambe; jatoba; kei apple; 
langsat; lanjut; lucuma; mabolo; mango; mango, horse; 
mango, Saipan; mangosteen; paho; papaya; pawpaw, 
common; pelipisan; pequi; pequia; persimmon, American; 
plantain; pomegranate; poshte; quandong; sapote, black; 
sapote, green; sapote, white; sataw; screw-pine; star apple; 
tamarind-of-the-Indies; wild loquat; cultivars, varieties, and 
hybrids of these commodities. 

24C. Tropical and 
subtropical, medium to 
large fruit, rough or hairy, 
inedible peel subgroup 

Pineapple, plus 
atemoya or sugar 
apple 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Atemoya; biriba; breadfruit; champedak; cherimoya; custard 
apple; durian; elephant-apple; ilama; jackfruit; karuka; 
mammy-apple; marang; marmaladebox; monkey-bread tree; 
nicobar-breadfruit; pandanus; pineapple; pulasan; 
rambutan; sapodilla; sapote, mamey; soncoya; soursop; 
sugar apple; sun sapote; cultivars, varieties, and hybrids of 
these commodities. 
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24D. Tropical and 
subtropical, cactus, 
inedible peel subgroup 

Dragon fruit and 
prickly pear fruit 

While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Dragon fruit; pitahaya; pitaya; pitaya, amarillo; pitaya, roja; 
pitaya, yellow; prickly pear, fruit; prickly pear, Texas, fruit; 
saguaro; cultivars, varieties, and hybrids of these 
commodities. 

24E. Tropical and 
subtropical, vine, inedible 
peel subgroup 

Passionfruit While inside IR4 bag and frozen break 
up with a mallet into approx. 2 inch 
pieces and mix to combine. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

Granadilla; granadilla, giant; monstera; passionflower, 
winged-stem; passionfruit; passionfruit, banana; 
passionfruit, purple; passionfruit, yellow; cultivars, varieties, 
and hybrids of these commodities. 

25. HERBS Basil, fresh leaves 
and mint, fresh 
leaves; basil, dried 
leaves and mint, dried 
leaves 

Pre-processing typically not required. 
Use an electric knife if needed. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 
A coffee grinder can be used for 
small sample sizes. 

Agrimony; amla; angelica; applemint; avarum; balloon pea; 
balm; barrenwort; basil; bay; bearberry; bisongrass; blue 
mallow; boneset; borage; burnet; butterbur; calamint; 
calendula; caltrop; camomile (chamomile); caraway; catnip; 
cat's claw; celandine; celery; centaury; chaste tree; chervil; 
chinese blackberry; chinese foxglove; chive; cicely; cilantro; 
clary; coriander; costmary; creat; culantro; cultivars; curry 
leaf; curryplant; cut leaf; damiana; dillweed; dokudami; 
echinacea; epazote; eucommia; evening primrose; 
eyebright; fennel; fenugreek; feverfew; field pennycress; 
flowers; fumitory; galbanum; galega; gambir; geranium; 
germander; goldenrod; goldenseal; gotu kola; greater 
periwinkle; guayusa; gumweed; gymnema; gypsywort; 
hawthorn; heal-all; hemp nettle; honewort; honeybush; 
horehound; horsemint; horsetail; hyssop; indian tobacco; 
ironwort; ivy; jamaica dogwood; jasmine; labrador tea; 
lavender; lemon verbena; lemongrass; lovage; love-in-a-
mist; mamaki; marigold; marjoram; marshmallow; 
meadowsweet; mint; monarda; moringa; motherwort; 
mountainmint; mugwort; mulberry; mullein; mustard; 
nasturtium; nettle; oregano; oswego tea; pandan leaf; 
pansy; paracress; parsley; partridge berry; patchouli; 
pennyroyal; pepper leaf; peppermint; perilla; pill bearing 
spurge; pipsissewa; plantain; rooibos; rose; rosemary; sage; 
savory; senna; siberian fir; skullcap; small flower willow 
head; sorrel; southernwood; spearmint; spilanthes; spotted 
beebalm; st john's wort; stevia; stoneroot; swamp leaf; 
tansy; tarragon; thuja; thyme; toon; toothed clubmoss; 
trailing arbutus; vasaka; verbena; veronica; violet; 
watermint; waterpepper; wild bergamot; wintergreen; wood 
betony; woodruff; wormwood; yarrow; yellow gentian; yerba 
santa; yomogi. Cultivars, varieties, and hybrids of these 
commodities. 

25A. Herb fresh leaves 
subgroup 

Basil, fresh leaves 
and mint, fresh leaves 

Pre-processing typically not required. 
Use an electric knife if needed. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 
A coffee grinder can be used for 
small sample sizes. 

Agrimony; amla; angelica; applemint; avarum; balloon pea; 
balm; barrenwort; basil; bay; bearberry; bisongrass; blue 
mallow; boneset; borage; burnet; butterbur; calamint; 
calendula; caltrop; camomile (chamomile); caraway; cat's 
claw; catnip; celandine; centaury; chaste tree; chinese 
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blackberry; chinese foxglove; cicely; clary; coriander; 
costmary; creat; culantro; curry leaf; curryplant; cut leaf; 
damiana; dokudami; echinacea; epazote; eucommia; 
evening primrose; eyebright; fennel; fenugreek; feverfew; 
field pennycress; flowers; fumitory; galbanum; galega; 
gambir; geranium; germander; goldenrod; goldenseal; gotu 
kola; greater periwinkle; guayusa; gumweed; gymnema; 
gypsywort; hawthorn; heal-all; hemp nettle; honewort; 
honeybush; horehound; horsemint; horsetail; hyssop; indian 
tobacco; ironwort; ivy; jamaica dogwood; jasmine; labrador 
tea; lavender; lemon verbena; lemongrass; lovage; love-in-
a-mist; mamaki; marigold; marjoram; marshmallow; 
meadowsweet; mint; monarda; moringa; motherwort; 
mountainmint; mugwort; mulberry; mullein; mustard; 
nasturtium; nettle; oregano; oswego tea; pandan leaf; 
pansy; paracress; partridge berry; patchouli; pennyroyal; 
pepper leaf; peppermint; perilla; pill bearing spurge; 
pipsissewa; plantain; rooibos; rose; rosemary; sage; savory; 
senna; siberian fir; skullcap; small flower willow head; sorrel; 
southernwood; spearmint; spilanthes; spotted beebalm; st 
john's wort; stevia; stoneroot; swamp leaf; tansy; tarragon; 
thuja; thyme; toon; toothed clubmoss; trailing arbutus; 
vasaka; verbena; veronica; violet; watermint; waterpepper; 
wild bergamot; wintergreen; wood betony; woodruff; 
wormwood; yarrow; yellow gentian; yerba santa; yomogi. 

25B. Herb dried leaves 
subgroup 

Basil, dried leaves 
and mint, dried leaves 

Pre-processing typically not required. 
Use an electric knife if needed. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 
A coffee grinder can be used for 
small sample sizes. 

Agrimony; amla; angelica; applemint; avarum; balloon pea; 
balm; barrenwort; basil; bay; bearberry; bisongrass; blue 
mallow; boneset; borage; burnet; butterbur; calamint; 
calendula; caltrop; camomile (chamomile); caraway; cat's 
claw; catnip; celandine; celery; centaury; chaste tree; 
chervil; chinese blackberry; chinese foxglove; chive; cicely; 
cilantro; clary; coriander; costmary; creat; culantro; curry 
leaf; curryplant; cut leaf; damiana; dillweed; dokudami; 
echinacea; epazote; eucommia; evening primrose; 
eyebright; fennel; fenugreek; feverfew; field pennycress; 
flowers; fumitory; galbanum; galega; gambir; geranium; 
germander; goldenrod; goldenseal; gotu kola; greater 
periwinkle; guayusa; gumweed; gymnema; gypsywort; 
hawthorn; heal-all; hemp nettle; honewort; honeybush; 
horehound; horsemint; horsetail; hyssop; indian tobacco; 
ironwort; ivy; jamaica dogwood; jasmine; labrador tea; 
lavender; lemon verbena; lemongrass; lovage; love-in-a-
mist; mamaki; marigold; marjoram; marshmallow; 
meadowsweet; mint; monarda; moringa; motherwort; 
mountainmint; mugwort; mulberry; mullein; mustard; 
nasturtium; nettle; oregano; oswego tea; pandan leaf; 
pansy; paracress; parsley; partridge berry; patchouli; 
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pennyroyal; pepper leaf; peppermint; perilla; pill bearing 
spurge; pipsissewa; plantain; rooibos; rose; rosemary; sage; 
savory; senna; siberian fir; skullcap; small flower willow 
head; sorrel; southernwood; spearmint; spilanthes; spotted 
beebalm; st john's wort; stevia; stoneroot; swamp leaf; 
tansy; tarragon; thuja; thyme; toon; toothed clubmoss; 
trailing arbutus; vasaka; verbena; veronica; violet; 
watermint; waterpepper; wild bergamot; wintergreen; wood 
betony; woodruff; wormwood; yarrow; yellow gentian; yerba 
santa; yomogi. 

26. SPICES Dill seed or celery 
seed 

Pre-processing not required. Wiley mill, coffee grinder or 
Robot Coupe or with cryogen 
(LN2 or dry ice). 

Seeds of the following (where applicable): Ajowan; Alder 
buckhorn; Allspice; Ambrette; Amla; Angelica, dahuria; 
Angelica; Angostura, bark; Anise pepper; Anise; Anise, star; 
Annatto; Asafoetida; Ashwagandha, fruit; Autumn crocus; 
Balsam, Peruvian; Barberry, bark; Batavia-cassia, bark; 
Batavia-cassia, fruit; Belleric myrobalan; Betel vine; Birch, 
bark; Bisnaga; Bitterwood; Black bread weed; Bloodroot; 
Blue mallee; Blushwood; Boldo, leaf; Buchu; Calamus root; 
Candlebush; Canella, bark; Caper buds; Caper spurge; 
Caraway, black; Caraway, fruit; Cardamom, black; 
Cardamom, Ethiopian; Cardamom, green; Cardamom, 
Nepal; Cardamom-amomum; Cascara sagrada; Cassia, 
bark; Cassia, Chinese, bark; Cassia, Chinese, fruit; Cassia, 
fruit; Cat's claw, bark; Catechu, bark; Celery; Chaste tree, 
berry; Chaste tree, Chinese, roots; Chervil; Chinese 
hawthorn; Chinese nutmeg tree; Chinese wineberry, fruit; 
Chinese-pepper; Cinnamon, bark; Cinnamon, fruit; 
Cinnamon, Saigon, bark; Cinnamon, Saigon, fruit; Clove 
buds; Clusterleaf; Comfrey; Copaiba; Coptis; Coriander, 
fruit; Coriander; Cotton, bark; Crampbark; Cubeb; Culantro; 
Culvers root; Cumin; Cumin, black; Dill; Dorrigo pepper, 
berry; Dorrigo pepper, leaf; Dragon blood; Echinacea; 
Epimedium; Eucalyptus; Eucommia, bark; European beech; 
Felty germander; Fennel flower; Fennel, common, fruit; 
Fennel, common; Fennel, Florence, fruit; Fennel, Florence; 
Fenugreek; Fingerroot; Flame lily; Frankincense; 
Frankincense, Indian; Fringetree, bark; Galbanum, resin; 
Gambooge; Grains of paradise; Grains of Selim; Guaiac; 
Guarana; Guggul; Gum Arabic; Gum ghatti; Gum karaya; 
Gum tragacanth; Haw, black; Honewort; Imperatoria; Indian 
tobacco; Iva; Jalap; Jamaica dogwood, bark; Juniper berry; 
Kaffir lime, leaf; Kewra; Kokam; Linden, leaf; Lovage; Mace; 
Magnolia, bark; Mahaleb; Malabar cardamom; Malabar-
tamarind; Malabathrum; Mastic; Micromeria, white; Milk 
thistle; Mioga; Miracle fruit; Mistletoe; Mojave yucca; Muira 
puama; Mustard, black; Mustard, brown; Mustard,; Mustard, 
white; Myrrh; Myrrh, bisabol; Myrtle, anise; Myrtle, leaf; 
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Myrtle, lemon; Nasturtium, bush, pods; Nasturtium, garden, 
pods; Nasturtium, pods; Nettle, stinging; Nutmeg; Osha; 
Pepper, black; Pepper, Indian long; Pepper, Javanese long; 
Pepper, leaf; Pepper, pink; Pepper, Sichuan; Pepper, white; 
Pepperbush, berry; Pepperbush, leaf; Peppercorn, green; 
Peppertree; Peppertree, Peruvian; Perilla; Phellodendron; 
Pine, maritime; Poppy; Prickly ash, Chinese; Prickly ash, 
Southern, bark; Pygeum; Qing hua jiao; Quassia, bark; 
Quebracho, bark; Quillaja; Quinine; Rauwolfia, bark; Resin 
spurge; Rue; Saffron crocus; Sandalwood; Sassafras, bark; 
Sassafras, leaf; Saunders, red; Saw palmetto; Sesame; 
Silktree, bark; Simaruba, bark; Skunk cabbage, root; 
Slippery elm; Stemona, root; Suma; Sumac, fragrant; 
Sumac, smooth, leaf; Taheebo, bark; Tamarind; Tasmanian 
pepper, berry; Tasmanian pepper, leaf; Threeleaf caper; 
Tsaoko; Vanilla; Wattleseed; White willow; Willow; Witch 
hazel; Yaw root; Yellow gentian, roots; Yohimbe; Cultivars, 
varieties, and hybrids of these commodities. 

Miscellaneous Crops 

Cacao Cacao, fermented dry 
bean 

Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

 

Hemp Hemp fiber, flower 
bud, and seed 

Pre-processing typically not required. 
Use an electric knife if needed. 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

 

Honey Bees honey, wax, and 
honeycomb 

While inside IR4 bag add cryogen to 
make brittle then cut into approx. 2 
inch pieces and mix to combine 

Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 
Excess cryogen helps reduce 
sticking to equipment. 

 

Hops Hops, dry cones Pre-processing not required. Robot Coupe, Grinder or Hobart 
with cryogen (LN2 or dry ice). 

 

1 Typical pre-processing tools include, but are not limited to: mallet, hammer, hatchet, cleaver, heavy knife, ginzu type knife, scissors, electric knife, and paper cutter. Caution must be taken 
when attempting to break samples with mallets while in the IR-4 bags. The sample bag may break. A secondary bag may be used to contain the pieces. Be aware that there may be a 
possibility of sample contamination with slivers of the bag/plastic lining. Alternatively, break-up of difficult frozen items using a heavy bladed knife, cleaver or heavy hammer/ mallets (2.5- 
4lb) may be done on a chopping board lined with butcher paper with the edges folded up to contain sample pieces. Care must be exercised when using metal knives, choppers or  
hammers that pieces do not cause personal injury in the event of breakage. Placing cryogen inside sample bag and allowing time for cooling can make RAC more brittle and ease 
processing. 

2 Use of serrated S-blades will improve chopping efficiency of Robot Coupe Systems when processing fibrous and hard sample matrices including green coffee bean, roasted coffee beans,  and 
lychee whole fruit (with seed). Use of the Pulse or High speed (~3600 rpm) option for variable speed models is recommended for these difficult frozen matrices. A coffee grinder is useful 
for dry seeded samples. 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 additional. sample 
and cryogen (if using), process and repeat until chopper is full. Bulk bag and repeat processing until entire sample is chopped. Combine all chopped matrix in bulk bag, mix well and remove 
sample for analysis/storage. 
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1. Definition of a backlog

Analytical work should be done within 12 months after the last batch of field samples are received by a lab. A 
“backlog” exists when the sample analysis and ASR are not completed within 12 months. 
Projects will not be considered backlogged if the following situations have occurred: 

HQ management reprioritization of study timeline 
Unable to receive standards from registrant 
Government or University shutdown impacting IR-4 and/or ARS operations 

2. Strategy for preventing future backlogs

• Better planning
o As much as possible, assign projects based on previous experience and expertise, recognizing

that workloads need to be balanced and new actives will be analyzed.
o Each lab should plan for the anticipated projects in advance, for example, to do method

development before samples from last trials arrive.
o Management will assure that personnel, resources, facilities, equipment…are available as

scheduled.
o Management to evaluate status of labs during Spring PMC meeting to determine if all labs have

sufficient resources such that IR-4 laboratories may accept outside contract work.

Better communication and transparency 
o Management to foster a culture where timelines are met, and issues are raised and addressed to

prevent backlogs.
o Cap the time for method development to 3 months

i. Suggested Method Development Timeline
1. After 1st month: LRD contacts AC-AC to engage other chemists for ideas.

Concurrently, LRD reaches out to registrant (chemist and IR-4 representative) for
assistance. The Study Director (SD) and National Laboratory Director (NLD) are
kept in the loop either as part of AC-AC discussions or direct communications.

2. After 2nd month: LRD re-engages with AC-AC to report back results for various
attempts and discusses possible next steps. LRD shares efforts with IR-4 and
regional management (Regional Director (RD), NLD and SD).

3. After 3rd month: LRD meets with RD, NLD and SD to discuss options to
facilitate the timely completion of the project.

a. Transfer project to different IR-4 lab
b. Transfer project to contract lab

4. For the purposes of reporting, color levels will be used.
a. After 1st month: Yellow
b. After 2nd month: Orange
c. After 3rd month: Red
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3. Consequences for backlog

Once a project or projects become backlogged per the definition above, an email note will 
be sent by the National Lab Director to the IR-4 Executive Director, the Lab Director and 
the Regional Director. This note will provide notification that there is a backlog and 
request a formal response containing an explanation of the current status, and a proposal 
for corrective actions to meet the analytical timeline(s). The email response will be 
generated by the Lab director, approved by the Regional Director, and should be sent to 
the IR-4 Executive Director and National Lab Director within two weeks. HQ will decide 
if a meeting between the Lab Director, Regional Director, IR-4 Executive Director (and 
others as requested) is needed to approve the proposal or to discuss alternatives to make 
corrections to meet study timelines. If a meeting is not deemed necessary, approval for the 
plan will be provided via email. Once the backlog situation has been successfully 
addressed, a follow-up email will be sent from the National Lab Director to the Lab 
Director, with copies to the Regional Director and the IR-4 Executive Director. 
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Attachment 4 

Checklist for Review of Analytical 
Summary Reports 
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Checklist for Review of Analytical Summary Reports 

PR #: Active Ingredient/Crop: 

Yes No NA Notes
1) Sample Preparation
1.1 For each sample, was the full sample ground, and 
mixed thoroughly?   
2) Instrument Condition
2.1 For GC/MS, are tune files or other appropriate 
documentation available for each run, to show that the 
instrument was in good working order at the time the run 
was made? 

If 2.1 is no, or if the analyst has concerns regarding 
the instrument condition, the LRD must be consulted. Was 
the LRD consulted? 
2.2 For other detectors, was the instrument in good 
working order for each run?  The answer to this question 
will rely on the analyst’s professional judgment and will 
include an evaluation of appropriate data obtained 
throughout the study, for example, the standard curve, the 
peak retention times, the area counts of the standards and 
the signal to noise ratio.  Note what data was considered.

If 2.2 is no, or if the analyst has concerns regarding 
the instrument condition, the LRD must be consulted. Was 
the LRD consulted? 
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Yes No NA Notes
3) Analysis
3.1 Is the peak of interest distinct on each chromatogram? 
(No shoulder peaks on the peak of interest and no 
interfering peaks.) 
3.2 Is the S/N ratio adequate? For example, when viewing 
the chromatograms for the standards through the course of 
the study, are there any runs where the S/N ratio has 
dropped significantly?  A low S/N ratio is a concern. The 
answer to this question will rely on the analyst’s 
professional judgment.     

If 3.2 is no, or if the analyst has concerns regarding 
a change in S/N ratio during a study, the LRD must be 
consulted. Was the LRD consulted? 
3.31  Are recoveries during method validation comparable 
to the recoveries in the reference method? (When the 
average recoveries are compared, the difference is <20%. 
Spot check the data, detailed calculations are not needed)  
3.32  Are concurrent recoveries during analysis 
comparable to those seen in method validation? (When the 
average recoveries are compared the difference is <15%. 
Spot check the data, detailed calculations are not needed) 
3.4 Did the r-squared value remain consistent during 
method validation and analysis of samples (Range < 0.02)? 

If 3.4 is no, what is the range of the r-squared 
values?  Provide an explanation. 
3.5 Are there manual integrations?   

If 3.5 is yes, were any standards manually 
integrated? 

If 3.5 is yes, is a reason provided in the ASR? 
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Yes No NA Notes
3.61  Were duplicate injections used for concurrent 
fortifications? 

If 3.61 is yes, were duplicate injections within 30% 
of each other? 
3.62  Were duplicate injections used for unknowns? 

If 3.62 is yes, were duplicate injections within 30% 
of each other? 
4) Results
4.1 Are control values non-detectable?  

If 4.1 is no, are they <20% of the highest residue 
value? (860.1340, p.2)  

If 4.1 is no, is this noted in the ASR and the 
pertinent chromatograms included? 
4.21 Are method validation recoveries and concurrent 
recoveries consistently >100%? (860.1340, p.2) 
4.22 For method validation and concurrent recoveries, is 
the CV (defined as the standard deviation/average) <20%? 
(860.1340, p.3) 
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Yes No NA Notes
5) Analytical Summary Report
5.1 Were any samples re-extracted and rerun?   

If 5.1 is yes, was the LRD consulted?  The LRD 
needs to approve samples needing re-extraction due to 
judgment calls, for example, samples with unexpectedly 
high or low residue results, or a need for manual 
integration.)

If 5.1 is yes, was the study director notified? (If the 
situation is covered in an SOP i.e. samples needing 
dilution, reanalysis due to a power failure or the vial 
location was incorrect for injection, document in the study 
file. The study director does not need to be notified).  If 
answer to this question is no, please note why.

If 5.1 is yes, is there information explaining the 
situation and its resolution in the ASR? 
5.2 Is there documentation in the raw data regarding any 
unexpected circumstances during the run? 

If 5.2 is yes, was the LRD consulted?  The LRD 
needs to approve judgment calls, for example, samples 
with unexpectedly high or low residue results, or a need for 
manual integration.) 

If 5.2 is yes, was the study director notified? (If the 
situation is covered in an SOP i.e. reanalysis due to a 
power failure or the vial location was incorrect for 
injection, the study director does not need to be notified).
If answer to this question is no, please note why. 

If 5.2 is yes, is there information explaining the 
situation and its resolution in the ASR? 

If 5.2 is yes, are chromatograms of samples with 
unusual or inconsistent results included in the ASR? 
(860.1000, p.18) 
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Yes No NA Notes
5.3 Are standard curves and peak heights/areas for all 
standards available in the ASR for each run? (860.1000, p. 
18)

If 5.3 is no, please attach a copy of any missing 
standard curves with peak heights/areas, so the study 
director may add them as an appendix to the final report. 
5.4 Are the dates the test compounds (standard solutions) 
were prepared included in the ASR? (860.1500, #3, p. 37) 

If 5.4 is no, please include this information with 
this checklist (A copy of the standards prep form(s) is 
fine).
5.5Are all residue values reported in the ASR bracketed by 
the standard curve? 

If 5.5 is no, was the study director contacted? 

Analytical Summary Report Reviewed by: 

Signature Date
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