
IR-4 National Education Conference 
February 25-26, 2020 
Bahia Resort Hotel, San Diego, CA 

Round Table Discussion – Field Session Day 2 AM (10:30-Noon) 

Organizers: Michael Chen, Marylee Ross, Janine Spies 

Topics were assigned to ten tables and participants (5-8 per table) were asked to discuss and prepare a 
summary to report to all. These topics were developed based on responses from previous surveys and 
feedback from IR-4 personnel. The topics integrated aspects from study protocols, SOPs and Field 
Databooks and were designed in a way to prompt responses that included recommendations for 
improvement and greater efficiency. Topics included 1) discharge calibrations, 2) greenhouse 
applications, 3) seed treatments, 4) post-harvest applications, 5) conducting non-typical trials, 6) 
documenting phytotoxicity, 7) sample drying procedures, 8) planning for the season, 9) sample 
modification, and 10) test substance measurements. Two additional topics (soil sampling and sample 
shipment) were prepared as back-ups if more were needed but were ultimately not discussed. 

Outcome: The feedback that the organizers received from participants was positive. The majority of the 
discussions generated from the topics were productive and the prepared summaries were thorough. 
There were a few topics that were either not given enough context/not all the appropriate materials 
were provided (seed treatment topic) or the question being asked was too specific and not appropriate 
for the venue (calculations for post-harvest application). Otherwise, the small groups and detailed topics 
were conducive for intimate, productive discussion. There was also enough time to allow each group to 
share their summaries with the entire field session. In the future, in order to better synthesize the 
recommendations that were generated from these discussions, it would be beneficial to add an 
additional 30-45 minute session after a coffee break or lunch to allow participants to comment on other 
groups summaries. We believe this would better actualize our goal of creating action items at NEC and 
applying recommendations to improve IR-4 operations. 

Topic and summaries: 





Discharge Calibrations 

Scenario:  Part 14.2 of protocol explains discharge calibration requirements.  There are multiple 
Field data Book pages available for use depending on the type of application the Field Research 
Director will be making.  How does the FRD determine the method to use to calibrate?  Is it 
necessary to perform a complete 3-run calibration or can a recheck be done?  Is it a target 
output?  What is the appropriate FDB page to use?  Can a customized or computer-generated 
page be used?  Are there other issues to think about?   

Please keep in mind that several significant changes are proposed for the 2021 FDB.  Proposed 
changes to discharge calibration pages have been provided and feedback is strongly 
encouraged. 

 

Pages included for consideration during discussion: 

• Protocol section for discharge calibration – 2019 version and revisions for 2020 version 
 

• 2020 Standard 2 page discharge calibration form and proposed revisions for 2021 
(combining 2 pages into 1) 
 
 

• Proposed new page for Target Check discharge calibration for 2021(removing it from 
the standard form) 
 

• 2020 version 2 page discharge calibration AIRBLAST SPRAYER and proposed revisons 
for 2021(combining 2 pages into 1) 
 
 

• 2020 Optional Horizontal discharge calibration form and proposed revisions for 
2021  
 

• Example SOP. 































Topic #1 Discharge Calibrations - Response summary 

Scenario – Part 14.2 of protocol explains discharge calibration requirements. There are multiple Field 
data book pages available for use depending on the type of application the Field Research Director will 
be making. How does the FRD determine the method to use to calibrate? Is it necessary to perform a 
complete 3-run calibration or can a recheck be done? Is it a target output? What is the appropriate FDB 
page to use? Can a customized or computer-generated page be used? Are the other issues to think 
about? 

How does FRD determine method to use to calibrate? 

• Determine equipment needed (i.e., soil, foliar);
• Consider GPA
• Test substance dry vs. liquid
• Consider what the protocol says

3-run calibration vs. single recheck:

• Some do 3-run check as a re-check – doing the same thing every time reduces the chance of
making an error.

• Single re-check is a good option for those travelling a lot – single re-check saves time.
• Some do only 1 application/day and therefore do a full 3-run calibration each day.

How to determine “target” output: 

• Check Target GPA range in protocol
• Use the initial discharge rate determined as the value used in all calibrations regardless if a

single run recheck vs. 3 run recheck.
• Multiple applications - GPA can change as long as range specified in protocol and/or as long as a

3-run check is performed.

Can FRD create custom computer generated pages for calibrations: 

• Good to do prior to season
• Can use EXCEL spreadsheet and include in FDB including statement “I have verified above is

correct.” Need to have SOP for computer program.
• Can use EXCEL to double-check your calculations but then don’t have to include that EXCEL

spreadsheet in FDB.

*For drench, do measure back to calculate amount on plot.





Topic on Greenhouse trials.  

Scenarios: 

A greenhouse was technically a test system care facility where treated/untreated crops were kept. Per 
40 CFR 160.43, it should “… have a sufficient number of animal rooms or other test system areas, as 
needed, to ensure: proper separation…. (e) Facilities should have provisions to regulate environmental 
conditions (e.g., temperature, humidity, photoperiod) as specified in the protocol. (h) For plants, an 
adequate supply of soil of the appropriate composition, as specified in the protocol, shall be available as 
needed. Per 40 CFR 160.45 – Test system supply facilities, “there should be storage areas, as needed, 
for … soils, bedding, supplies, and equipment. Storage areas for feed nutrients, soils, and bedding shall 
be separated from areas where the test systems are located …”  “When appropriate, plant supply 
facilities shall be provided. As specified in the protocol, these include: (1) facilities for holding, culturing, 
and maintaining algae and aquatic plants, (2) facilities for plant growth, including, but not limited to 
greenhouses, growth chambers, light banks, and fields.” 

Basic thoughts:  

1. For treating seedlings, treated area should be calculated by sprayer swath x length. Sprayer 
swath should be determined by the distance/height from the canopy and the nozzle type per 
manufacturer catalogue.  

2. For greenhouse production trials, the treated area should be related to the commercial 
production guidelines, i.e., what was the recommended density per 1000 sqft GH space for the 
particular crop? Without this knowledge, it may be difficult to set up the proper plant spacing 
and make proper applications.  When moving out the pots to a different area for treatment, the 
proper plant spacing should be maintained to mimic the commercial production. 

Please discuss the situations and what would you suggest for the application. How to determine the 
plant spacing and row width? How to determine the treated area/cropping density? Please review and 
recommend the improvement in trial set-up, application, protocol and SOP language.  

Example of protocol: 

 

 

 

 



   

 

 

 

 

Example of SOP 1 

PROCEDURES:   
  
1.0 Greenhouses should be large enough to contain an entire trial or portion of a trial with 
sufficient distance between the UTC and TRT plots to prevent contamination. To further prevent 
contamination when untreated and treated plots are in the same greenhouse, a plastic curtain can 
be installed up to the eaves of the greenhouse dividing the greenhouse in half.  
 
 2.0 If conducting more than one trial at a time in the greenhouse there should be adequate 
distance between the TRT plots to prevent contamination. When two treated plots are in close 
proximity to each other the plot not receiving an application can be tented with clear plastic that 
is a minimum of 2 mils in thickness. The plastic will be removed from the plants once the spray 
solution has dried on the plot receiving the application. Usually this is a period of approximately 
30 minutes.  
 
 3.0 Temperature and humidity should be uniform at the trial sites within the greenhouse(s) to 
allow for uniform plant growth throughout the greenhouse. This is especially important if the 
greenhouse is divided in half with a barrier. When the greenhouse is divided in half with a barrier, 
electronic temperature and humidity monitoring devices will be placed in each half of the 
greenhouse to record daily temperature and humidity levels inside the greenhouse. These devices 



will be contained inside an aspirated box. Monitoring device data will be downloaded 
approximately once a month when trials are being conducted in the greenhouse.  
  
4.0 Greenhouse should be equipped to allow temperature, humidity, moisture and fertilization to 
be maintained that closely simulates commercial greenhouse production conditions.  
 
 5.0 The walls, floors and ceilings of the greenhouse should be maintained in good condition. The 
floors and aisles should be well drained and kept clear of any plant debris, weeds or unused 
equipment.  
 
 6.0 At the time of study applications, the shade curtain inside the greenhouse will be closed. All 
fans/coolers shut off and all vents closed. These items will remain in this condition until the spray 
application has dried on the plants that were sprayed. Usually this is a period of approximately 30 
minutes. When making applications through an irrigation system or to the growing media, the 
shade curtain can be opened or closed, the fans/coolers can be on or off and the vents can be 
opened or closed.  
 
 7.0 Once an application has been applied to the treated plot, further activity within the 
greenhouse(s) shall proceed from the UTC plot to the TRT plot.  
  
 8.0 After each test substance application in the greenhouse, signs will be posted at entry points to 
the greenhouse and any shared plenums with the following information:  pesticide, date applied, 
re-entry interval, contact name and contact phone number.  Any personnel entering before the re-
entry interval has elapsed must wear the appropriate personal protective equipment.  Treated plots 
will be marked with Warning-Crop Destruct, Do Not Pick tape after the first application has been 
applied.  
 
 9.0 At the conclusion of each study the remaining treated crop plants will be cut off near the soil 
level in pots.  The cut off plants, remaining treated crop, root systems, and growing media will be 
placed into the crop destruct area at XXXXX. 
 

Example of SOP 2 
 



 
 











Topic #2 Greenhouse Trials - Response summary

Scenario – Consider: 
1) For treating seedlings, treated area should be calculated by sprayer swath X length. Sprayer swath
should be determined by the distance/height from the canopy and the nozzle type per manufacturer
catalogue.
2) For greenhouse production trials, the treated area should be related to the commercial production
guidelines, i.e., what was the recommended density per 1000 sq ft GH space for the particular crop?
Without this knowledge, it may be difficult to set up the proper plant spacing and make proper
applications. When moving out the pots to a different area for treatment, the proper plant spacing
should be maintained to mimic the commercial production.

Please discuss the situations and what would you suggest for the application. How to determine the 
plant spacing and row width? How to determine the treated area/cropping density? Please review 
and recommend the improvement in trial set-up, application, protocol and SOP language. 

• Consider crop dimensions, commercial growing practice (i.e. 2 rows/plot), production
characteristics (i.e., trellis plants)

• Different growing characteristics to consider, i.e., lettuce – grows fast, keep plot the same or
change plot?

• Calculate commercial spacing.
• Spacing based on when plant is large.
• Reference agricultural guide for area/state, consider width of row in GH and commercial the

same.
• Region dependent if plot size can/cannot be adjusted
• Does not necessarily reflect grower practices if/when they start spraying earlier.
• Call Study Director – may have recommendations for layout, dimensions.
• Drench treatment in GH, consider if applied volume specified in protocol is enough, SD should

day a minimum GPA or range for drench, maybe consider per cubic volume of soil for drench.
Needs to be figured out for further guidance.

• READ DRAFT PROTOCOL AND TALK TO SD
• Hydroponic Examples?
• Drip Injector – Forget it, bad





Scenario: See below a protocol involving a seed treatment (treatment 3). The protocol specifies that the 

actual seeding rate be determined based on the total amount of seed planted per plot area. 

Furthermore, the protocol states that “the application is considered acceptable if the accuracy is within -

5% to +10% of the target seeding rate specified based on the commercial density for the field plot 

location (based on extension publication, or other reference material..).” The FRD provides the following 

calculation in Part 6E – Seeding Rate Calibration for Planting (See FDB Example #1) and Part 6J – Post 

Planting Rate Confirmation for Seed Treatment (See FDB Example #2). Please discuss whether the 

calculations were adequate to meet the study protocol requirements. For future improvements, what 

are the recommendations/suggestions for the protocol, Part 6E, 6J for seed treatments, SOP? 

Protocol example: 

 

 

 

 







SOP Example #1:  

 



SOP Example #2: 

 

 







Topic #3 Seed Treatment - Response summary

Scenario – See protocol involving a seed treatment. The protocol specifies that the actual seeding rate 
be determined based on the total amount of seed planted per plot area. Furthermore, the protocol 
states that “the application is considered acceptable if the accuracy is within -5% to +10% of the target 
seeding rate specified based on the commercial density for the field plot location (based on extension 
publication, or other reference material…).” The FRD provides the following calculations. Please discuss 
whether the calculations were adequate to meet the study protocol requirements. For future 
improvements what are the recommendations/suggestions for the protocol, FDB, SOP? 

Were protocol requirements met? 

• Need commercial seeding rate to compare
• Was seeding done by hand? Method (finger poke, etc.)?
• What’s the crop? What’s the seed? How was this variety selected?
• No calibration data or indication how planted.
• Need description of planting procedure.
• Plot layouts are missing
• Include crop extension info in notebook
• Depth of planting not included
• Didn’t actually calculate seeding rate
• More info is needed than what’s just on the notebook pages

SOPs 

• SOP 1 doesn’t say to plant seed according to cooperative extension info; procedure 3 – add
Contact Study Director to make sure this is ok.

• SOP 2 – IR-4 wouldn’t ask FRD to treat seed, this is done offsite.

Protocol 

• Treatment 3 – Direct seeding on bare ground, what does this mean? How deep? What kind of
bareground? Sounds like seed should be planted on top of dirt.

*Calibration problems – treated seed can come out a different rate if you calibrate with untreated
seeds, seed coating can cause gumming/sticking to the planter, depends on humidity.





Post-harvest treatment 

Scenarios: Two types of post-harvest treatments are common: dipping and in-line/conveyor line 
spraying.  Following are two protocol examples for applications. Please picture yourself that you are 
doing the trials. You want to treat 25 lb of commodity per treatment following the SOPs (see examples, 
few FRDs have such SOPs). Please calculate the amount of TS and volume of carrier for the treatments 
and determine the application procedure. Please discuss what you got for the applications.  What are 
important factors to consider for each trial when setting up the experiment? Pay attention to the 
amount of water and TS needed when you make the application.  If making application based on pass 
times, do you use the nozzle swath (i.e., 18”) or the commodity layout (i.e., 12”) to calculate the treated 
area. Please discuss and review the protocols/SOPs and recommend, if any, improvements for future.   

 

Protocol Example 1: 

 

 

  



Protocol Example 2: 

 

 

 

 

 

  



SOP Example 1: 

PROCEDURE:  

 1.0 Operation  

 1.1 The post-harvest treater at XXX is a nonGLP piece of equipment.  

 1.2 Prior to calibration, a general inspection will be made of the treater for visual damage or potential 
problems.  The treater system will then be operated to verify that the application equipment provides 
the desired spray pattern and that the system is operating properly.   

 1.3 The spray system which consists of an input table, wash/rinse brush bed, sponge bed, treatment 
brush bed, cross-over conveyer belt (which serves as the input table if the brush beds are not used or 
the output table if the PVC rollers are not used), PVC rollers, output table, and specific application 
equipment. Specific application equipment consists of a Tjet nozzle, CDA applicator, wig-wag applicator, 
and drench systems. The treater or portions of the treater may be uniquely adapted to an assortment of 
application requirements.   

 1.4 Before operating the treater, the specific equipment to be used should be adjusted to 
approximately the desired settings to enable calibration.  

 1.5 Treater output volume and speed setting information shall be recorded at the time of calibration.  
Actual settings and pass time during application will be recorded to verify the actual application rate and 
should remain unchanged from calibration.    

 1.6 After use, the treater equipment should be cleaned.  

 2.0 Calibration  

 2.1 Calibration of the treater will occur prior to each use by a method which is accurate and 
reproducible.  This method will be documented and may include, but not necessarily be limited to, the 
following:   

 2.1.1 Typically, calibration requires recording the weight of each container of fruit to be treated. Prior 
to recording, each container weight will be adjusted by sorting fruit between  container so that each 
container weight will not vary by more than 2% of the average weight of each container to be treated 
for the same sample set.    

 2.1.2 Constant pressure or pump settings will be set when it affects the application system.    

 2.1.3 Discharge volume of liquid from each nozzle or the CDA applicator shall be measured and each 
individual measurement from 3 or more consecutive measurements shall not vary more than 5% from 
the average of all measurements.  Any nozzle or CDA applicator which varies greater than 5% should be 
cleaned or replaced.  The averaged measurement will be used in the final calculations made to 
determine the actual application volume.   

 2.1.4 The sprayer speed shall be timed over a known distance, and each individual measurement shall 
not vary more than 5% from the average of 3 or more consecutive measurements.  The averaged 
measurement will be used in the final calculations made to determine the actual application volume.  



 2.2 The method of mathematical calculations used will be the choice of the Field Research Director and 
shall be recorded in the raw data.   

 3.0 Cleaning  

 3.1 Prior to use, after use and between treatments with different chemicals, the spray system will be 
thoroughly cleaned with soap and water. After the system has been operated and thoroughly flushed 
with soap and water, it will be thoroughly rinsed with clean water.  

 3.2 Prior to use, after use and between treatments with different chemicals, the treater surfaces that 
may impact the samples will be cleaned with soap and water and thoroughly rinsed with clean water.  A 
high pressure hot water spray system and/or high alkali solution should be used to help remove 
chemical residues when waxes are used.  

 3.3 For trials with multiple treatments of the same test substance at varying rates, applications should 
be made in order from the lowest to the highest treatment rate, in which case:  

 3.3.1 It will not be necessary to clean the spray system between treatments.  The spray system can be 
completely drained, and the next treatment prepared.  The next application should then proceed only 
after the spray system has been fully charged.  

 4.0 Maintenance   

 4.1 As a non-GLP piece of equipment, maintenance records are also non-GLP.   Copies of these records 
will be requested each year the treater is used.  

 5.0 Contingency Procedures   

 5.1 If during the generation, measurement or assessment of data, an equipment malfunction occurs, 
the supervising personnel and Study Director shall be advised of the malfunction.  The equipment will be 
replaced or repaired and, if possible, the study will continue.  Documentation of the malfunction shall be 
described in the study raw data and an appropriate entry made in the non-GLP equipment log describing 
the repair.   

 6.0 Responsible Personnel   

 6.1 During the application process, equipment inspection, calibration, and cleaning shall be performed 
or supervised by the Field Research Director.    

 7.0 Records  

 7.1 Equipment records are non-GLP and are maintained by UCKARE.  A record of trialspecific activities 
will be maintained in the appropriate field data book.    

  



SOP Example 2. 

 

 

 



 

 

 

 

 

 

  





Topic #4 Post-harvest Treatment - Response summary 

Scenario – Two types of post-harvest treatments are common: dipping and in-line/conveyor line 
spraying. Following are two protocol examples for applications. Please picture yourself that you are 
doing the trials. You want to treat 25 lb of commodity per treatment following the SOPs (see examples, 
few FRDs have such SOPs). Please calculate the amount of TS and volume of carrier for the treatments 
and determine the application procedure. Please discuss what you got for the applications. What are 
important factors to consider for each trial when setting up the experiment? Pay attention to the 
amount of water and TS needed when you make the application. If making application based on pass 
times, do you use the nozzle swath (i.e., 18”) or the commodity layout (i.e., 12”) to calculate the 
treated area. Please discuss and review the protocols/SOPs and recommend, if any, improvements for 
future.  

Important things to consider when setting up experiment: 

• Commodity layout
• Pass times
• Flow rate
• Nozzle type





Much of it comes down to read and re-read section 15.  Do you understand what is being requested 
and if not, consulting with the study director or other FRD's well in advance of the trial to obtain 
any needed guidance.  Sometimes verifying the formulation of the T.S. in section 13 can be helpful 
to ensure that your understanding of the application is compatible with the T.S.  

There was consensus that consulting actual growers of the crop, whether within your state or from 
around the country is necessary to understand a crop that you are unfamiliar with.  Finally, it was 
acknowledged that the internet can be a powerful tool in gaining an understanding of an unfamiliar 
crop as well.

Remember the basics - output and speed.  You may be walking sideways or maneuvering a sprayer 
differently but it all comes down to what is your output and at what speed are you moving.

Discussion centered on the fact that if you don't have an SOP b/c of an unforeseen circumstance, 
that you simply and accurately should document everything you do with piece of equipment in the 
FDB.  If you do have enough lead time prior to the application there is the option of creating an 
SOP and submitting it for approval.

Several of us who do not currently have an SOP for seldom used or borrowed equipment, decided 
that it would be good to do so in the future.  Most of our discussion centered around the difference 
between a once and done application or does it recur every few years.  For once and done it was felt 
that an expanded documentation in the FDB would suffice, but if a non-typical application starts to 
show up every few years, then an SOP should be developed.
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Topic #5 Non-Typical Applications - Response Summary

Scenario – How do you plan for a non-typical trial? Several examples are provided but there are 
many other you may want to talk about. Below is a list of things to consider. 

1) For an application type that is unusual or one that you have never performed before, what do
you look for in a protocol so you understand what is required? Much of it comes down to read
and re-read section 15. Do you understand what is being requested and if not, consult with the
study director or other FRD's well in advance of the trial to obtain any needed guidance.
Sometimes verifying the formulation of the T.S. in section 13 can be helpful to ensure that your
understanding of the application is compatible with the T.S.

2) What are some resources to use when determining how an application is done commercially
and how you can simulate it? There was consensus that consulting actual growers of the crop,
whether within your state or from around the country is necessary to understand a crop that
you are unfamiliar with. Finally, it was acknowledged that the internet can be a powerful tool in
gaining an understanding of an unfamiliar crop as well.

3) How do you calibrate non-typical equipment then calculate and measure for test substance
application? Remember the basics - output and speed. You may be walking sideways or
maneuvering a sprayer differently but it all comes down to what is your output and at what
speed are you moving.

4) If you need to borrow, modify or build equipment, how do you document it for GLP
compliance? Discussion centered on the fact that if you don't have an SOP because of an
unforeseen circumstance, that you simply and accurately should document everything you do
with piece of equipment in the FDB. If you do have enough lead time prior to the application
there is the option of creating an SOP and submitting it for approval.

5) Do you need an SOP for a non-typical application? Several of us who do not currently have an
SOP for seldom used or borrowed equipment, decided that it would be good to do so in the
future. Most of our discussion centered around the difference between a once and done
application or does it recur every few years. For once and done it was felt that an expanded
documentation in the FDB would suffice, but if a non-typical application starts to show up every
few years, then an SOP should be developed.





Scenarios: Some protocol requested specifically for phytotoxicity ratings. FRDs generally have their SOPs 
for observing and reporting phytos. Form Part 6 K – Post Treatment Record has prompts/space for 
recording phytos. Below are two examples of protocol requirements and two SOPs. In both cases, FRD 
recorded ‘NO’ in Form Part 6K. Please discuss whether it was adequate to meet the protocol/SOP 
requirements. For future improvements, what are the recommendations/suggestions for the protocol, 
SOP, and From Part 6K? 

Protocol examples: 

 

 

SOP example 1: 

 



 

SOP example 2: 

 



Topic #6 Documenting Phytotoxicity - Response summary

Scenario – Some protocol requested specifically for phytotoxicity ratings. FRDs generally have their 
SOPs for observing and reporting phytos. Form Part 6 K – Post Treatment Record has prompts/space for 
recording phytos. Below are two examples of protocol requirements and two SOPs. In both cases, FRD 
recorded ‘NO’ in Form Part 6K. Please discuss whether it was adequate to meet the protocol/SOP 
requirements. For future improvements, what are the recommendations/suggestions for the protocol, 
SOP, and FDB Part 6K? 

• The second SOP provides more clear detail of what should be recorded for phytotoxicity and
when, unless it is otherwise specified in the protocol.

• The 0-10 scale is more commonly used to report phytotoxicity compared with 0-100%.
• Can be difficult to differentiate between phytotoxicity, disease, mechanical damage,etc.
• It is helpful to include references in SOP for reporting phytotoxicity in different cropping systems

(see Puerto Rico’s).
• Include pictures to Study Director and in FDB if phytotoxicity us observed.
• Important to consider the effects over time – may observe phytotoxicity early in the trial (1st and

2nd app), but does the crop rebound? Is marketable yield affected? These are the overall
important findings to include in a report.

• Not commonly reported in GLP residue studies, more often in performance trials.













Topic #7 Drying Samples - Response summary

Scenario – Some protocol requested raw commodity to be dried. In commercial production, there was a 
standard for acceptable moisture content in dried commodity, though one might argue that it could be 
quite variable. IR-4 protocol rarely addressed the moisture content in dried samples. Below are 
examples of IR-4 protocol and two SOPs. At field, some FRDs dried down 9 lbs of fresh basil to 1 lbs of 
dried basil, while others might get 3 lbs of dried basil from 7 lbs of fresh basil. Please discuss the 
situations and what could be recommended for future improvements in protocols and SOPs. 

Protocol: 

• If Fed requirements list specific instructions, the protocol needs to include it.
• Can protocol allow open air drying? Will EPA allow it?
• Good to keep record of temperature of samples after harvest/before drying. Record dates they

are dried down.

SOP #1: 

• “Sample will be dried according to protocol specifications.” Gives a little more flexibility to allow
for the different drying methods implemented of the various crops. We noticed the different
crops have different drying methods according to the requirements.

SOP #2: 

• Does not allow for flexibility
• No pre-dry down process
• Utilizing a suitable moisture meter can be troublesome with different matrices







Topic #8 Planning for the Season - Response summary

Scenario – How do you plan for a successful year conducting GLP trials? Below is a list of some things 
to consider. Please share the ways you prepare, understand and organize. You have received the list of 
trials you will be conducting.  

1) What can you start doing even before a draft protocol is out?
• Group like trials together (i.e., early, mid, late season)
• Does the FRD have the abilities, correct locality, etc. to grow the crop
• Off-season maintenance tasks
• Plan out rough timings of important events (planting, harvest)
• Select varieties

2) Draft protocol is out. Review it and contact your Study Director with ANY questions you have.
• Plot size > 0.1 ac to plan amount of test substance
• Let SD know if trial differentiation will be a problem
• Make sure you have enough plants planted to get minimum sample size

3) Can you perform the application type? You have been provided with IR-4 Advisory #2004-02
Application Type Definitions.

4) Is it typical of your area?
5) Do you fully understand what the application type is? Be sure! Especially if it is an odd

application type. And, remember terminology differs across regions. (Is in-furrow where the
seeds or plants are placed or is it between rows?) What should you do if you do not
understand it?

• Talk to Study Director, other FRDs, Regional Field Coordinators, other university
researchers

6) Do you know how to calculate tank mix for the application type? Be sure! (Is treated area the
same as plot area?)

• Miscalculations are one of major reasons trials fail
7) Can you complete the use pattern in your growing season?

• Ask growers about growing season/cycle
• SD may not know climate or how to grow that crop
• Know what are risks associated with timing of planting in the field, i.e., early frost

8) Can you grow the crop to simulate commercial practice for your area?
• Growing practices for a crop may differ by growing region

9) Can you grow enough crop to assure meeting samples requirement?
• Common problem from FRDs, one of biggest reasons trials fail

10) Do you have enough space to assure adequate buffers? Are there other things you can do to
prevent contamination by drift?

• Make sure for enough apart to not contaminate controls
• Make sure have space around edges of plot



11) If you have more than one trial under the same protocol, how can you differentiate? You have 
been provided with the acceptable options for differentiation. 

• Talk to Study Director because can cause failed trials  

*Also need to consider time involved in plot maintenance. 

  





Sample Modifications (This topics have two scenarios): 

Scenario 1: A protocol states to “reduce gross sample weight to a minimum of 2 lbs (but preferably not 
more than 4 lbs) by cutting each head longitudinally into quarters with a clean knife on an 
uncontaminated surface. Retain at least one quarter of each head.” The FRD records that lettuce roots 
are removed and the sample weights are around 3 lbs without quartered.  A Field Raw Data Audit 
determines that ‘it seems the leaf lettuce samples were not quartered. The Protocol asks that you 
reduce sample weight by cutting the lettuce into quarters, retaining at least one quarter. This is a 
Protocol Deviation. Please submit a Deviation form to the Study Director.’ Based on the information 
presented, is this a Protocol Deviation? How could the sampling statement in the protocol be more 
clearly defined? 

Protocol Example 1: 

In this case it is best to contact the Study Director for clarification. The wording in the protocol is a bit 
misleading. Was the intent that regardless of sample weight, the heads should be quartered or was 
the intent that if sample reduction was necessary, the heads should be quartered and at least one 
quarter retained?
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Scenario 2: Some protocol requested sample modifications to reduce the sample weight and/or remove 
undesirable parts.  Protocol usually gave quite specific instructions of sample modifications, as indicated 
below.  FDB also prompted for brief descriptions of sample collection and modifications.  However, 
rarely have FRD’s SOPs covered the procedures of sample modifications.  In many cases, sample sizes 
were still too large (i.e., 20 lbs) after following protocol procedures.  This has caused some lab concerns 
when processing the samples.  Please review the protocol and make suggestions, if any, to address lab 
concerns.  Do you consider a separate SOP, besides harvesting/samping, is needed to cover the 
procedure? Please discuss and recommend any future changes of protocol and SOPs for improvements.  

Protocol Example 2: 

Sample SOP 1: 



Example SOP 2. 

PROCEDURE:  

 1.0 The study protocol will establish specific dates for the collection of samples. If these dates are based 
on uncontrolled events (plant size, fruit maturity, etc.) then tentative dates should be 
established and refined as necessary. If requested, the Quality Assurance Unit will be kept 
informed of these dates.  

 2.0 Residue sampling supplies should not be stored with or near pesticides or unwashed application 
equipment. Whenever possible, plastic laminated cloth bags will be used for residue samples. 

 3.0 Prior to sampling, the exterior of each sample bag will be labeled with at least the following 
information: 

 3.1 Field ID Number/crop/test substance 3.2 Field Research Director 3.3 Sample ID/treatment # /crop 
fraction 3.4 Date sampled/harvested 

 4.0 An additional sample identification label will be placed inside the sampling bag. This label shall be 
enclosed in a moisture-proof container (e.g. plastic zip-lock bag), and will contain the same 
information as outside label. Alternatively, the trial number and sample identification may be 
written on the outside of the sample bag in permanent marker.  

 5.0 The study protocol should establish sample quantity. In the event that it does not, samples will be 
collected that shall be adequate to fulfill the analytical requirements in order to support the 
objectives of the study. A non-GLP compliant balance may be used to determine sample 
weights.  

 6.0 Samples will be collected in an impartial manner that is representative of the entire plot, unless a 
unique sampling scheme is required by the protocol.  Plot edges and ends will be avoided during 
sampling, unless those areas are an integral part of the sampling scheme. 

7.0 Samples will first be collected from the untreated control plot(s), progressing in order from the 
lowest to the highest treatment rate.  Plots may be sampled simultaneously by separate 
personnel.  

 8.0 Contamination of the sample in any way shall be avoided during the sampling, labeling, storage and 
shipping processes. Special care taken during sample collection and handling will include: 

 8.1 Diseased or undersized crop parts will be avoided 8.2 Care will be taken to avoid removal of surface 
residues 8.3 Disposable gloves will be worn 8.4 Tools will be cleaned prior to use and between 
samples 8.5 Soil or plant parts will not be removed from the raw agricultural commodity, or the 
commodity trimmed, unless required/allowed by the protocol  

 9.0 Residue samples should be removed from heat and direct sunlight as soon as possible to minimize 
degradation of the test substance.  In the event that the time from collection to frozen storage 
is expected to exceed one (1) hour, 1) Control and treated samples should be placed in separate 
containers with ice or ice substitute to preserve the samples prior to frozen storage, if possible, 



and 2) Temperatures of the samples will be monitored with an appropriate device such as a 
min/max thermometer or a hobo data logger.  Samples of different treatment doses will be 
transported in a manner that will avoid the potential of cross contamination of samples. 
Exceptions might include crop samples that must be dried or processed such as grains, beans, 
nuts and cotton. 

We feel that a general SOP on procedures of sample modifications is unhelpful. Different commodities 
are handled very differently and should be treated case by case. That said, if an FRD frequently deals 
with specific crops that require specific modifications/handling (i.e. coffee, cherries, etc.) a specific SOP 
to outline their procedures is recommended. 

If the protocol is not specific enough or if the FRD has any questions regarding sample processing, these 
issues should be addressed with the SD preferably at the protocol draft stage. The FRD has first hand 
knowledge of the crops they are working with and should read the protocol carefully to foresee any 
potential problems. An example of this would be avocado. Avocado varieties vary greatly in size. In the 
larger varieties, the samples could be greatly over requested weight limit even after following protocol 
requirement to quarter and keep opposite quarters. If an FRD knows they will be growing a larger 
variety, ask SD if it is acceptable to keep opposite 1/8 or a single 1/4.

The FRD should read the protocol thoroughly and let the SD know if they foresee any potential problems. 
The SD should write the protocol in a manner that that is clear, specific and concise. This is especially 
true of crops that can be challenging for the labs to process. Examples of large, difficult crops: melon, 
sugar beet, some avocado varieties, head lettuce, apples. The protocol should specifically address if 
samples should be halved regardless of size and provide options to reduce sample size to an appropriate 
weight. 



Topic #9 Sample Modifications - Response summary

Scenario 1 – A protocol states to “reduce gross sample weight to a minimum of 2 lbs (but preferably not 
more than 4 lbs) by cutting each head longitudinally into quarters with a clean knife on an 
uncontaminated surface. Retain at least one quarter of each head.” The FRD records that lettuce roots 
are removed and the sample weights are around 3 lbs without quartered. A Field Raw Data Audit 
determines that ‘it seems the leaf lettuce samples were not quartered. The Protocol asks that you 
reduce sample weight by cutting the lettuce into quarters, retaining at least one quarter. This is a 
Protocol Deviation. Please submit a Deviation form to the Study Director.’ Based on the information 
presented, is this a Protocol Deviation? How could the sampling statement in the protocol be more 
clearly defined? 

Scenario 2 – Some protocol requested sample modifications to reduce the sample weight and/or 
remove undesirable parts. Protocol usually gave quite specific instructions of sample modifications, as 
indicated below. FDB also prompted for brief descriptions of sample collection and modifications. 
However, rarely have FRD’s SOPs covered the procedures of sample modifications. In many cases, 
sample sizes were still too large (i.e., 20 lbs) after following protocol procedures. This has caused some 
lab concerns when processing the samples. Please review the protocol and make suggestions, if any, to 
address lab concerns. Do you consider a separate SOP, besides harvesting/sampling, is needed to cover 
the procedure? Please discuss and recommend any future changes of protocol and SOPs for 
improvements. 

Scenario 1: In this case it is best to contact the Study Director for clarification. The wording in the 
protocol is a bit misleading. Was the intent that regardless of sample weight, the heads should be 
quartered or was the intent that if sample reduction was necessary, the heads should be quartered and 
at least one quarter retained? 

Scenario 2: We feel that a general SOP on procedures of sample modifications is unhelpful. Different 
commodities are handled very differently and should be treated case by case. That said, if an FRD 
frequently deals with specific crops that require specific modifications/handling (i.e. coffee, cherries, 
etc.) a specific SOP to outline their procedures is recommended. If the protocol is not specific enough or 
if the FRD has any questions regarding sample processing, these issues should be addressed with the SD 
preferably at the protocol draft stage. The FRD has first-hand knowledge of the crops they are working 
with and should read the protocol carefully to foresee any potential problems. An example of this 
would be avocado. Avocado varieties vary greatly in size. In the larger varieties, the samples could be 
greatly over requested weight limit even after following protocol requirement to quarter and keep 
opposite quarters. If an FRD knows they will be growing a larger variety, ask SD if it is acceptable to 
keep opposite 1/8 or a single 1/4. The FRD should read the protocol thoroughly and let the SD know if 
they foresee any potential problems. The SD should write the protocol in a manner that that is clear, 
specific and concise. This is especially true of crops that can be challenging for the labs to process. 
Examples of large, difficult crops: melon, sugar beet, some avocado varieties, head lettuce, apples. The 
protocol should specifically 



address if samples should be halved regardless of size and provide options to reduce sample size to an 
appropriate weight. 

  





Scenario: An FRD recorded the application information in Part 6G with following measurements:  Carrier 
(water): 10432.5 ml, test substance 101.5 mL, adjuvant 66 ml, and total volume 10,600 ml. Graduated 
cylinders were used: 4000 ml with 50 ml increment for carrier, and 250 ml with 5 ml increment for TS 
and adjuvant.  IR-4 protocol didn’t specify measuring/weighing instruments. The SOP (see example) for 
measuring liquid formulations stated that the measuring device should be “large enough to hold the 
volume of liquid to be measured, graduated in increments small enough to read to an accuracy within 
+/- 5% of the volume measured.”  Based on the information presented, was this an SOP Deviation? Is it 
acceptable to estimate .5 mL in a graduated cylinder with 50 ml/5 mL increments? Which graduated 
cylinders should the FRD have used to report these measurements? Please discuss and make 
recommendations.  
 
Additional background information regarding measurement with graduated cylinders: 
 
The volume of liquid in a graduated cylinder is obtained directly by reading the calibrated scale. In most 
situations, the liquid will be water or an aqueous solution.  If the cylinder is made from glass, the liquid 
surface is curved (U-shaped) rather than horizontal, due to the relatively strong attractive force between 
water and glass. The curved surface is called the meniscus—cylinder on the left in the following figure.  
As a general rule, the bottom of the meniscus is taken as the liquid level in a glass cylinder (or any other 
volume measuring device made from glass). If the cylinder is made from plastic, the liquid surface is flat 
(horizontal).  There is no meniscus—cylinder on the right in the following figure.  
  
  

  
  
  
The scale divisions on a graduated cylinder are generally determined by its size. For example, the 50-mL 
graduated cylinder is divided into 1 mL increments. However, the scale of a 10-mL graduated cylinder is 



divided into 0.1 mL increments, and the scale of a 500-mL graduated cylinder is divided into 5 mL 
increments.  
  
The graduated cylinder scale is a ruled scale, and it is read like a ruler. The scale is read to one digit 
beyond the smallest scale division by estimating (interpolating) between these divisions.  With a 50-mL 
graduated cylinder, read and record the volume to the nearest 0.1 mL. The 10-mL graduated cylinder 
scale is read to the nearest 0.01 mL and the 500-mL graduated cylinder scale is read to the nearest 
milliliter (1 mL).  
 
 
SOP example 

 
 
 



 

FIELD ID NO: ______________ 

Above data entered by: _______________________________ Date: ________________ 

 
COMPLETE IF APPROPRIATE: ATHIS IS A TRUE, EXACT COPY OF THE ORIGINAL. 

THE ORIGINAL IS IN ________________________________ INITIALS ________ DATE ___________ 

 

PART_____ PAGE______ 

 

Description of Equipment Used to Measure Test Substances, Adjuvant 

and Carrier 
 

Application No.________________ 

 

The syringes used to measure test substances, adjuvants and/or to remove water are 1, 3, 

5, 10 and 60 mls. The 1 ml syringe measures in 0.01 ml increments, 3 ml syringe 

measures in 0.1 ml increments, 5 ml and 10 ml syringes measure in 0.2 ml increments, 

and the 60 ml syringe measures in 1 ml increments. The following syringes were used in 

this study: 

 

Test Substance Adjuvant Removed Water 

____ 1 ml ____ 1 ml ____ 1 ml 

____ 3 ml ____ 3 ml ____ 3 ml 

____ 5 ml ____ 5 ml ____ 5 ml 

____ 10 ml ____ 10 ml ____ 10 ml 

____ 60 ml ____ 60 ml ____ 60 ml 

 

The graduated cylinders used to measure test substance, adjuvant, carrier and remove 

water when applicable are 25 ml with 0.2 ml increments, 100ml with 1 ml increments, 

250 ml with 2 ml increments, 500 ml with 5 ml increments, 1000 ml with 10 ml 

increments, 2000 ml with 20 ml increments and 4000 ml with 50 ml increments. The 

following graduated cylinders were used in this study: 

 

Test Substance Adjuvant Carrier Water Removed Water 

____ 25 ml ____ 25 ml ____ 25 ml ____ 25 ml 

____ 100 ml ____ 100 ml ____ 100 ml ____ 100 ml 

____ 250 ml ____ 250 ml ____ 250 ml ____ 250 ml 

____ 500 ml ____ 500 ml ____ 500 ml ____ 500 ml 

____ 1000 ml ____ 1000 ml ____ 1000 ml ____ 1000 ml 

____ 2000 ml ____ 2000 ml ____ 2000 ml ____ 2000 ml 

____ 4000 ml ____ 4000 ml ____ 4000 ml ____ 4000 ml 

 

 

Equipment used to measure dry formulation: Scale Sartorius BP3100 S ____ 





Topic #10 Sample Modifications - Response summary – Yes, it is an SOP deviation. 

Scenario – An FRD recorded the application information in Part 6G with following measurements: Carrier 
(water): 10432.5 ml, test substance 101.5 mL, adjuvant 66 ml, and total volume 10,600 ml. Graduated 
cylinders were used: 4000 ml with 50 ml increment for carrier, and 250 ml with 5 ml increment for TS 
and adjuvant. IR-4 protocol didn’t specify measuring/weighing instruments. The SOP (see example) for 
measuring liquid formulations stated that the measuring device should be “large enough to hold the 
volume of liquid to be measured, graduated in increments small enough to read to an accuracy within 
+/- 5% of the volume measured.” Based on the information presented, was this a SOP Deviation? Is it 
acceptable to estimate .5 mL in a graduated cylinder with 50 ml/5 mL increments? Should the FRD use 
multiple graduated cylinders in measurements, i.e., to make 10,432.5 ml using 4,000 ml x 2, 1000 ml x 2, 
200 ml x 2, 20 ml + 10 ml/20 ml, and 2.5 ml/5 ml? Please discuss and make recommendations. 

• EPA is contentious about weighing test substances – EPA will catch any weight differences
between equipment and protocol

• Not acceptable to estimate 0.5ml in a graduated cylinder. Use within the scope of equipment
available. Round to even #s.

• The SOP may contain restrictive verbage, or on the other hand some language in SOP is
ambiguous.

*Corrective Action:

• Report deviations to SD
• Measure out 10,600 ml water
• Extract appropriate amount to mix test substance (167.5 ml) using a measuring device

capable to measure at 0.5 ml increments
• Document equipment that was used to measure and mix test substance
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