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MICHIGAN STATE
UNIVERSITY

TO: Dr. Bernard H. Zandstra

Michigan State University, Dept. of Horticulture A440 PSSB
East Lansing, M1 48824

FROM: Anthony VanWoerkom, IR-4 Regional Field Coordinator

SUBJECT: STANDARD OPERATING PROCEDURE (6.0) APPROVAL
N

DATE:  Jamuary 14,2019 (Bffective Date) {1\ e

Per 40CRF160 Good Laboratory Practice Standards (GLP), this is to notify you that
your Standard Operating Procedure (SOP) in use is approved. Please retain this
document with your SOP to fulfill GLP requirements.

SOP | REV | REVISED | REVISED || SOP | REV | REVISED
DATE DATE | DATE
S —— 3 B T
1-7-19 1-5-18 1-5-18
1-5-18 [5-18 1-5-18
15-18 1-5-18 1-5-18
1-5-18 15-18 _ 1-5-18
1] 60| 1518 17-19 7] 102 | 60| 1-5-18
s 22 | 60| 1518 15-18 103 | 60| 1518
23 | 60 | 1-5-18 1-5-18 104 | 61 ] 17-19
IR-4 NORTH 24 | 60| 1518 1518 105 | 60| 1-5-18
RESE'::@# 353}23 25 | 60| 1-5-18 1-5-18 106 | 60| 1-5-18
Michigan State University 2.6 6.0 1-5-18 1-5-18 111 6.0 1-5-18
B, | 31 | 60| 1518 1-5-18 112 ] 60 1-5-18
48910-83%6 oy
1737 3151 32 | 60| 1-5-18 [-5-18 113 | 60| 1-5-18
For ST 4208 33 1 60| 1-5-18 1518 | | 121 [ 60 | 1-5-18
41 ] 60| 158 1518 || 122 | 60| 1518
42 | 60| 1518 518 | | 131 | 60| 1-5-18
51 | 60 | 1-5-18 1518 | | 141 | 60| 1-5-18
52 | 60| 1-5-18 1-5-18 142 | 60| 1-5-18
53 | 60| 1-5-18 60 | 1-5-18 143 | 60| 1518
54 | 60 | 1518 |.] 60 | 1518 |
61 | 60 1518 | | 95 | 60| 1518 |-

MSU is gn affirmative-action,
equal-apportunily institation.



STANDARD OPERATING PROCEDURES

Pesticide Residue Trials

Fruit, Vegetable, and Ornamental Crops

Department of Horticulture
Michigan State University
East Lansing, Michigan 48824-1325

The Zollowing SOPs have been submitted by the rield Research Directior and aporoved by
the Regicnal Field Coorxdinator.

Field Research Diregtor {Initizls) {Date}

Bernard H. Zandstra W%?MM gé/Z:/ [“67*" / ?
{%attﬂre) )

Anthony VanWoerkom {t ;: \ I}M\FB r,.g; \V\)
X itial

Regional Field Coordinator gt gnature}

y-i

i
s) {Date)

Revision: 6.1

These SOP’s replace Department of Horticulture version 6.0 SOP dated January 9, 2018
Effective Date: January 14, 2019



Department of Horticulture Effective Date: January 14, 2019
Michigan State University Revision Number: 6.1
East Lansing, MI 48824-1325
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NUMBER TITLE REVISION #
& DATE

1.1 General requirements for Standard Operating Procedures 6.0 (1-5-18)
1.2 Annual review and revision 6.1 (1-7-19)
1.3 Definitions for SOPs 6.0 (1-5-18)
1.4 Numbering system for SOPs 6.0 (1-5-18)
1.5 Format for SOPs 6.0 (1-5-18)
2.1 Personnei 6.0 (1-5-18)
22 Study Director 6.0 (1-5-18)
23 Field Research Director 6.0 (1-5-18)
24 Other Personnel 6.0 (1-3-18)
2.5 Organizational Chart 6.0 (1-5-18)
2.6 Documentation of training 6.0 (1-3-18)
3.1 Study protacol and experimental design 6.0 (1-5-18)
32 Deviations from protocol 6.0 (1-3-18)
33 Experimental design 6.0 (1-5-18)
4.} Site selection, plot establishment and use of GPS unit 6.0 (1-5-18)
42 Soil sampling and characterization 6.0 (1-5-18)
5.1 Agronomic practices for field experiments 6.0 (1-3-18)
5.2 Greenhouse, shadehouse and testing facilities 6.0 (1-5-18)
53 Seeding and transplanting 6.0 (1-5-18)
54 Crop maintenance 6.0(1-5-18)
6.1 Application equipment calibration, maintenance, and use 6.0 (1-5-18)
6.2 Calibration of hand carried CO2 pressurized boom sprayer 6.0 (1-5-18)
6.3 Calibration and use of tractor-mounted CO2 pressurized boom sprayer 6.0 (1-5-18)
6.4 Calibration and use of a granular applicator 6.0 (1-5-18)
6.5 Cleanup of application equipment 6.0 (1-5-18)
6.6 Remedial action in case of equipment failure 6.0 (1-5-18)
6.7 Calibration, Use and Maintenance of New and Borrowed Equipment 6.0 (1-7-19)
7.1 Test chemical storage, handling, and records 6.0 (1-5-18)
7.2 Test chemical request, receipt, use, and disposal 6.0 (1-5-18)
73 Test chemical storage 6.0 (1-5-18)
7.4 Calculating and measuring liquid pesticides 6.0 (1-5-18)
7.5 Calculating and measuring dry pesticides 6.0 (1-5-18)
7.6 Calibration of a electronic balance for dry pesticide measurement 6.0 (1-5-18)
7.7 Application of pesticides in the field 6.0 (1-5-18)
7.8 Procedures for problems during application of test chemicals 6.0 (1-5-18)
1.9 Adjuvant storage and maintenance 6.0 (1-5-18)
8.1 Safe handling of pesticides and use of safety equipment 6.0 (1-5-18)
9.1 Collection of pesticide data, weather data, and other information 6.0 (1-3-18)
9.2 Recording, handling and storage of raw data 6.0 (1-5-18)
9.3 Collecting efficacy and phytoloxicity data 6.0 (1-5-18)
9.4 Determining yield and quality 6.0 (1-5-18)

9.5 Collection and recording of data from monitoring devices 6.0 (1-5-18)
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9.6 Maintenance of monitoring, data generating devices and GPS 6.0 (1-5-18)
9.7 Data archiving and retention 6.0 (1-5-18)
9.8 Equipment not requiring SOPs 6.0 (1-5-18)
9.9 Significant Figures and Rounding Numbers 6.0 (1-5-18)
10.1 Residue sample collection, storage, and shipping 6.0 (1-5-18)
10.2 Collecting residue samples 6.0 (1-5-18)
103 Sample containers and identification 6.0 (1-5-18)
104 Sample packing and storage 6.1 (1-7-19)
10.5  Sample shipping procedures 6.0 (1-5-18)
10.6 Maintaining freezer storage systems 6.0 (1-5-18)
1.1 Trial reports 6.0 (1-5-18)
112 Completion of IR-4 Field Data Book 6.0 (1-5-18)
1.3 Disposition of IR-4 Field Data Books and other documentation 6.0 (1-5-18)
12.1 Archive and record storage 6.0 (1-5-18)
12.2 Retention times for documents in archives 6.0(1-5-18)
13.1 Quality Assurance 6.0 (1-5-18)
14.1 Procedures to follow in case of EPA inspection 6.0 (1-5-18)
14.2 Procedures to follow during an EPA inspection 6.0 (1-3-18)
14.3 Procedures to follow after the EPA inspection 6.0 (1-3-18)
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Submitted by Field Rescarch Director: W ﬁﬁ%% DATE: /[—~& 7~ {7

Bernard H/Zandstra
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Approved by Regional Field Coordinator: m?\}“\\},\/ﬁ DATE: |- $-H

An‘hony VanWoerkom



Department of Horticulture

Michigan St e Universizy

East Lan MZ £8BZ4~1325

gCp 1.1

TITLE: General requirements for Standard COperating Procedures (SOPs).

PURPOSE: To provide guidance in development and use of sops for field research
studies.

SCoPE: Field pesticide residue studies in the Department of Horticulture at
Michigan 3State University.

PROCEDURES:

-

1. The IR-4 Field Research Director (FRD) will develop stzndard operating
procedures {scps) for ail phases of research conducted in support cf pesticide
registration. Adherence to the sops will assure compliance with EPA :equi:en,its

for Good Laboratory Practices (GLP).

y

2. The vidual sops together with a dire
E rest dies at the Depar:iment of

indi
nstizute THEE S0OP for IR-¢ pesticide
ho:Llculture. Michigan State University.

tory and SOPF Approval Log will
u

3. THE SCP wii; be reviewad annually and revised as needed. The revision number
and daze of revision will be recorded in the SQP index, which will be malntained as
part of THE SOP. All earlier versicns of THE SOP will be archived at headguarters.
4. Any deviations from the sops that wouid affe

© the results of a study must be
decurented in writing and signed by the

5. The FRD is responsible for annually distributing the current version of THE SOP
to the RFC. Other s:tudy personnel will receive coples of THE S0P upon regquest.

Al



PROC

1.

L

rtment of Horticulture Revised: 1-7-19
igan State University Revision Number: €.1

a
.ansing, MI 48824-1325

E: Arnual review and revision.
OZE: Record annual review and revisions
E: All sops

EDURES:

The "Standard Operatirg Procedures for pesticide residue trials om fruits,
vegetables, and ornamental ops" {TEE 5CP} will be reviewed annually by the
FTield Research Di 'e”‘C' ard revised as needed. The date of the review and the
mbers of the sops revised will be recorded in the S0P index.

o~

he Ly

Major revisions of THE SOP will be designated by whole numbers le.g., 1.0,
2 {

)

s of individual sops will be designated by decimal numbers {e.g.., 2.0,
2

A revlsi

spelling

the inte

on provides a substantive change in the meaning of the SOP. Cor:
and fozma,vi“g arrors aleong with making minor changes that ¢
rded meaning of the SOF do not constitute a revision.

When many individual sops have been revised, a majo* 'ev4sion of THE SOP will
ne instituted and designated as the succeeding whole numd
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1. In a

spec
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ulture Revised: 1-5-18
n State University Revision Number: 6.0
nsing, MI 824-1325

Definiticns for THE 80O

)

B

: Tc define the terms used in this SOP.

All 30Ps develcped by Bernard E. Zandstra.

1: scps developed under THE S0P, the folicwing terms will have the meanings
ified.

BATCE - a specific guantity or lot of a test supstance that has been
duequa+ely characterized.

EXPERIMENTAL S5TART DATE - the first date the test substance is appllied to
the test system (crop;.

EXPERIMENTAL TEXRMINATION DATE - the last date con which data are collected
iirectly from a study.

G005 LABORATCRY PRACTICES (GLP) - a set of guidelines mandated by Congress
To which researchers must adhere to assure the integrity of research data.
231l IR-4 studies are conducted under GLP guidelines.

MASTER rFIMET;B?E‘ - & list of %trials whic s maint alnvd by the Fisld

b
&
ch cal and «=rop, &and

Research Director. It must be indexed by test ch

contain type of trial, approximate experimental st a:: dates, and termination
dates.

MASTER SCHEDULE - a list, Ta;nt';“ed oy % of ail
studies conducted at the testing facilit and

containing the test system, dt re of st date study was ini tLatyu,
current status cf each study, identity of the sponsor, and name cf the study
dirgctor.

PRCTOCCL dorument, provided by the sponsor that contains
details cmpiletion of a trial.

QUrLLT. (GAU; - any person or organizaticnal element, EXCEPRT
7 STCDY DIR?CTCR OR FIELD RESEARCH DIRECTCR, who is designated to perform
the monitoring duties to assure that the research is conducted a::oru*rc to
Standard Operating Procedures and GLP. Regional IR-4 represen o i
designate the Quality assurance Officer (QAO} focr IR-4 trials.

RAW DATA - worksheebts, records, memoranda, notes, etc., that are the results
cf crigiral cbservations snd activities of a study. This includes

p%otogra“hs and computer printouts.

RESEARCHY - the collection of information about a particular subject.
SPCNSCR =~ the individual, corporation, associatien, scientific or academic
escablishment, government agency or ther organizational unit who initiates
and supparts, py provision of financial or other rpsauraes, a study.

: PROCEDURES {SOP} - written do wwation of routine
ized in research studies.

an experiment in which & test substance {pesticide;) is applied undexr
field condizions to oe:e:mine or help predict izs effect, metabollsm,
ervircnmental and chemical fate, or other characteristics.

FREQUENTLY USED A”ROMYV\ -

Michigan State University {(MSU}
Plant ard Soil Scienceﬁ Bullding {PSSB}
Eorticulture Teaching and Research Center ({ETRC)



PROCEDURES:

1.

Horticulture Revised: 1-5-18
te University Revision Number: 6.0
MI 48824-1325

To provide a general SCPs via a numbering system.

SOPs developed by Bernard H. Zandstra.

SOPs will be organized using these major headings:

p:uoemvoca

T wd O U S ) NI e

.

9.
1C.
1%,

cles and recuirements for Standardc Operating Procedures

ady mto-cccl and experimental design

ire selection and pilot establisnhment

grononic praciices for field experiments

pp.1catlon equlpmcnt va*lbratlon, maintenance anc use
Test chemical receipt, storage, handling and disposal
Safe handling of pestic JGES and use of safety equipment

Coilection of pesticide data, weather data, and other information

Residue sample collection, storage, and shippling




Department of Horticulture Revised: i-H~1iE
Michigan State University Revision Numpber: 6.0
East Lansing, MI 48824-132%

TITLE: Fermat for sops.
PURPOSE: To assure a uniform format in the development of sops.
SCOPE: All sops developed by Bernard H. Zandstra for use in the conduct

field research trials.

QCEDURES:

a

Department of Herticulture Effective Date:
sznlgan State University Revision Numper:

East Lansing, MI 48824-1325

Revision Date

TITLE: e;.

?UR?OSEf !Brief description of the purpose of the sop)
SCOPE: ‘Determines where and when the sop is applicable)
PROCEDURES:

number followed by sop number in numerical order

of

1. The following is the format to be used for each standard operat ing procedure:

te nid.

{Describe the operating precedures from beginaing te end so that regulatory

pexsonnel can understand what was dcne.}



Department of Horticulture Revised: 1-5-18
Michigan State University Kevigion Number: 6.0
East Lansing, MI 43824-132%

SCF 2.1

TITLE: Personnel.

PURPOSE: To describe perqonna1 involved in pesticide registration trials and
their responsibilities under GLP.

SCOPE: All personnel directly involved in the tri als.

1. .Bach individual engaged in the conduct of or responsible for the supervision of
a cria! small have education, training, and experience to enable that person to
perform the assigned functions.

stration research wilil be designated as

72, Personnel involved in pesti is
i rector, cor cther personnel.

Study Directoer, Fiel



Department of Horticuit

Michigan State Univ ersi
Last Lansing, MI 488324-

I
3
i

2e)
)

<

evised: 1-5-18
ision Wurber: €.0

TITLE: Study Directer

“Lei.

To describe responsibilities of fhe Study Di

PRCCEDURES:

1. The Stucy Direc

tor for each IR-4§ study will be appeinted by the IR-4
Headguarters. The Stady Jlrector has overall respoensibility for the
condust ¢f the study, as well as for the interpretation, analysis,
documentation, and reporting of results, and represents the single ©
study contrecl.

technical



Department cf Horticulture Revised: 1
ichigarn State University Revision Number: 6.0
East Lansing, ML 48824-132%

TITLE: Tield Research Dirsctor
PURPOSE: o describe responsibilities of the Tield Research Director.
SCOPE: A1l IR-4 field research triels.

PROCEDURES:

[

The Regional Field Coordinator will designate z Field Research Director for each
trial. The Field Researc h Birector has immediate and personal responsibility

for conduct of a trial, including supervision of ail other personnel involved

ir the trial.

1
i

2. The Field Ressarch Director wi

}os

a. Assure that the trial is carried out according to the protocol and good
laporatory practices.

b. RAssure that personnel, resources, facilitles, equipment, mate ials and
rethods are available as scheduled for the conduct of the trial.

c. Assure ersonnel conducting the trial understand the protocol and

4. Maintain a Master Timetable for all IR-4 field research trials under his
control.

e. Submit a rhe OAQ within a timely manner of
regceivin

f£. Comglete all report forms and transier all reports and raw data (except as
noted in sop :2.1: Archives and Record Storage; to the RFC upon compietion of

the trial.
3. With review and approval from the FRD, the GLP ccordinateor will:
a. Report deviations from protocol or sops to Study Directer.

- N

b. Respond fo all deviations reported by the Quality Assurance Unit {GAU} in

writing.

c. Prepare responses to =20A Audits and Field In-life Inspections.



Department of Horfticulture Revisad: 1-5-
Michigan State Uﬂlvarsity Revisi

East Lansing, MI 46824-1325

PURPOSE:

SCOPE:
PROCEDUR

1. The

experierce arnd a job description for all personn el
conduct of a trial.

impr

Other Personnel.
To provide information concerning requirements
persennel involved in pesticide trials.
ALl IR-¢ field research Lrials.
ES:

Fie.d Research Director will have on f£ile a current

orary field workers invelwved in cri
5 .

ical phases o_ a
in the FDBE do NOT reguire CV or in

o
raining receorad. Ho

214 be inciuded in the FUB that provides their namew,

summary o

trial but

trail

actively engaged in

NOT

ing and
he

entering

wever, a scparate page

descvlbns

é-he

cmptu training that was given and identifies the actions performed in the
trial



Department of Horticult Revised: 1-5-18
Michigan State University Revigion Number: 6.0
Tast Lansing, MI 48824-1325

S0P 2.5

TITLE: Organizational Chart.

PURPOSE: To describe regquirements for an crganizaticnal chart.
SCOPE: All IR-4 field research trials.

PROCEDURES:

ects the management of the facility and the
ngaged in IR-4 trials will be developed and
r

ry in the chart should show the name and title cf the rerson filling

3. The chart must show how the Field Research Director reporis tc the Study
Director and the National Director, and the relationship between the QAU and
the other parts of the organization.



Department of Horticulture Revised: 1-5-18
Michigan State University Revision Number: 6.0
Fast Lansing, MI 48824-1328

SCP 2.6
TITLE: Docurentation of training.

PJURPCSE: To zssure that sraining for personnel inveolved in IR-4 trials is
P eri ted

S5COPR: All personnel actively invelved in IR-4 fieid trials.
PRCCEDURES:

1. All formal education beyend secondary school should be included ir each person's
t

t training received at workshops, conferences, etc. should be recorded.
a copy of training i ficates issued should be retained in the personnel
files.

ield Research Directo document any other training provided for
A

r will
nnel involved in the trials.



Dapartment of Horticalture Revised: 1-5-18
Michigan State CUniversity Revision Number: 6.0
Fast Lansing, MI 48824-1323

sor 3.1

PITLE: Study protocel and experimental design.

FROC

1.

OSE: To describe ¢ < 1 methodology for obtaining a study protocol and
planning an IR~-4 field research trial.
EDURES:

. tor with a protocol to follow in doing
trial. The Study Directcr NliL prov'oe a copy of the protocol to the Field

c
Qi

¥
3
e
L
Q
i
£
0]
(‘f
®
>
ot
il
v
)
o w
ﬂ)

in the

uoc;mert and nmust be fc}lowed completely to assure
; e trats

The Field Research Director is responsible for meeting all requirements of the
protocol.

he Study Dir or will sign the cover sheet, indicsting that ne agree with the
protecel, and then send it To the Regional rield Cocrdinator. The Regicnal
field Coordinator will forward it to the Field Ressarch Director.

Fieid Research Director : a Master Timetable including all major
~inns of all trials to pe conducted at his cation in a given year. The

4 Ressarch Director will submit the Master Timetable to the Quality
urance Officer and the Regicnal Fieid Coordinater as early as possible. The
1d Research Director will maintain a file of annual Master Timetables.



Cepartment of Horticulture Reviged: 1-5-18
Michigan State University Revisicn Numper: 6.5

East Lansing, MI 48824-1325

sce 3.2

TITLE: Deviations from protocol.

PURPCSE: for dealirg with unforeseen changes in protocols

preclude complete compliance with the

SCOPE: Charges or devia icns initiated by Sponser, Study Director, or Field

Research Director.

PROCELURES:

1. For changes in protocols initiated by the Sponsor or Study Director, the 3tudy
Cirector wi send a copy of the protocel chang ge form listing specific changes
in the protoccl to the Field Research Director. The protcocol change form
should be sent teo the Field Research Director befcre the experimental start
date when practical. A copy ¢f the prolocol change form will be attached to
the protoccl and a copy will be filed with the trial report.

2.

tor deviations from protcocel initiated by t*e Field Research Director, the Field
Research Director ar the CGLP Coordinator will prepare a study deviaticn form
and submit it to the Study Director and notify the Study Directeor by email or
phone as scon as possibile. The Study Dirsctor will determine appropriate action
for deviations. Minor deviations that do not significantly change the resulits
cf a trial may be accepted.



Tepartment of Horticulture Revised: 1-5-18
Michigen State University Revision Number: 6.
Eest Lansing, MI 48824-1325

<

(o e ¢

S0P 3.3
TITLE: Experimental design

PURPOSE: To assure that a.l efficacy, yield, and phytotoxicity data developed is
statistically scund.

SCOPE: ALl IR-4 field research trials to support pesticide registration.
PROCEDURES:

1. The esperimenial design as specified by the protocol should e used. Residue
tyials are normally not randomized. £ficacy and phytotoxicity trials may be
randomized. The experimental design used should ke documented in the Field
Data BooX.

~N
b
2e]
o
o
Q
U]
n

Q

PEA H

t normally require Field Research Director to analyze data.

~aw a plot wap showing the location of earh piot. Retain the plot map in the
leld Data Book.



Department of Horticulture Revised: 1-5-1%
Michigan State University Revision Numcer: £.0
Fast Lansing, MI 48824-1325
SGP 4.1
TITLE: Site selection, plot establishment and use of GPS
PURPOSE: To assure *ha? plots will provide the reguired data and sampies with

sufficient unifcrmity to meet EPA requirements.
SCOPE: A1l TR~4 field research trials To support pesticide registration

PROCEDURES:

—
.

Sites will be selecied that are represers
zhe commodity.

o
ot
1]
o
<:
[
O
Hh
o}
[}
P
o1}
0

roduciicn areas for

7. Sites wiil pe large enough to accommedate the number of treatments, reguired
suffer zones and the sample sizes required by the protocol.

3. Where possible establish site so that treated clots are downwind of the
untreated plot or downslope of the untreated pict.

4. Locate “he site witn sufficient isolation tou minimize cont aminzticn from
exrernal sources such as commercial operaticns or other research studies.

5. Ob+tain a soil tes:t for the site as per sop 4.2.

6. If zhe trial is to be conducted on percn&;a} fruit crops on a commercial farm,
select a reliable grower with a plantin , managed by accepted
norticultural practices and with a p histcry that meeils
pretocol iirements.

7. If the site is on a commercial farm, arrangements should be made with the grower
for crop destructicn and remuneration if & non-registered pesticide is used on
nis crop.

g, If the commodity is already established, select a site that has a uniferm stand.

9., Prepare a plot f each plot on the site, the North
azimuth and an lot map should contain permanent
reference poin relocated after the trial is
rerminated. Al may be ldentified by and permanent
landmark refere ed by a hand-held GPS unit.

i0. RPlace 3 stake
treatment anag
identify the repl icaze and t

/irg the trial number. Assign each
r stakes wirh sufficient informatlon to
eatment assigned to each ploct.

entify both ends of
een easlily throughout

-~ A

11. Ic

tn a marker of sufficient visibility to be



Department of Horticulture Revised: 1~5-18

Michigan State University Revision Number: 6.0

Zast Lansing, MI 48824-1325

20 4.2

TITLE: Soil sampliing and characterization.

PURBOSE: 7o describe procedures for taking soil samples for field trial sites.
SCOPE: 11 TR-4 field trials,

PROCCEDURES:

(833

1. If tne site has had a scil test w years, use the results of that

i ithin the last
test for soil characterizaticn information.

2. If no current soil test is avsilable, take a soil sampie during the experimental

ariod using the following methods:

&. Using a clean soil probe and clean ucke

e £ or pag take 10 to 25
randor soll samples at a 6 to 8 inch depth in £t and place camples in

the clean bucket cr pliastic bag.

b. Once all sampies are taken, mix the sell thorougnly in the bucket or plastic

bag. Fill a soil container with soil from the bucket or piastic bag. Label

the container with an identification number and send it o tne Michigan State

Cniversity Soil Testing Laboratory for analysis.

2, 7o determine soil type and series for the site, ook up the field location in
the appropriate county soll survey report.



Department of Horiicul Revised: 1-5-18
Michigar: State Uni ;ty Revision Number: 6.0

ivers
Tast Lansing, MI 48824-1325

TITLE: Agronomic practices for field experiments.

PURPOSE: 7o assire that Crops grown for pesticide trials are produced following
good agronomic practices.

SCOPE: All IR-4 pesticide trials to support registration.

PROCEDURES:

1. Dezermine good horticultural practices for the commodity to be grown.

2. Perform and record all cultural practices (e.d. plowing, disking, draggiag,
culiivating) carried out before and after ol nting. Fertilize as needed to

prcduce the Ccrop.

ides that will not interfere with the outcome of the trial, as
row the crop. Record all pesticides applied in the Field Data
Notebock.



Department of Horiiculture Revised: 1-3-18
Michigan State University Revision Number: 6.9

East

Lansing, MI 48824-1325

TITLE: Greenhouse, shadehouse and testing facilities.
PURFOSE : To assure that greenhouse and shadehouse facilitlies are adequate for
growing transpiznts for IR-4 field trials.
SCOPE: All TR-4 field trials in which greenhouse or shadehouse faciliilties are
used for growing franspiants.
PROCEDURES:
1. BEach greenhouse or shadehcuse must be sufficiently large enough to contain the

oialhs for a =riai. BRIl flats wil: be lateled for identification znd action
dates. Appropriate cbservations will be entered in the Field Data Noitebooks.

Pian<s should be grown under good horticulture procedures Lo provide
acceptable plants for the trials. Plants exhibiting disease or pest probiems
11 be removed from the open greenhouse area and exzamined to determine the
czuse of the propiem. Cbservations wiil oe reperted o the Field Research
Director.

In projects that require transplants Lo pe zreated during graenhcuse
production, the test substance will be usplic; To the Zlats or plants or the
grassy area adjacent to the grsenhouse. T ransplants will be returned to
greenhouse within 15 minutes after applzvat-ou.

ed y a portable thermcgraphic device
ts to be treated during greenhouse
e will be maintained in accecrdance with SCP

Greenhouse temperature will be monitor
for projects that reguire transpl
production. The thermographic devi
3.5 and 9.6.
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SOP 5.3

TITLE: Seeding and transplanting.

PURPCSE: Tc assu that comrodities are established foliowing good agricultural
practic

SCOPE: All IR-4 trials.

PROCEDURES:
1. Follow good horticultural practices Ior the crop.

2. Belect a suitable cultivar for the trial. Note cultiwvar and source in Field
Datz Notecook. If the information is avallable, alsc ncte the date that seed o
transplants were recelved, and lot number.

by

3. Seed or transplant to establish the crop according to acce ~pted herticultural
practices.
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SCOPE:

Crop maintenance.

B

and to provide a uniform crop for cbservation and harvest.

3 To assure that commodities are grown under good horticultural practices
.

Bll IR-4 field tLrials.

PROCEDURES::

Tield Research Director will:

Mzintain the crop as well as possible throughout the duration of the trial.
Approve the application of labeled pesticides as needed o prevent losses due
I not apply pesticides that may interfere with the chemical
pesticide under study. If in doubt call the Study Director,

2

te pests and

provide all records of pesticide applications inciuding product, active
ingredient and rate.

Y

Compile all irrigaticn and rainfzil records.
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T
E

Bpplication equipment calibration, maintenance an xd use.

To describe the calibration, maintenance, and use of pesticide
apclication equipment used in IR-4 research trials.

SCOPE: ALl ale4cation equipment used in cxperiments to Support pesticide
registration.

. Ail ap pﬁication eqguipment used for conducting GLP studies should be inspectad,
cleared and maintained pricr to ihe beg*rri g of the field season. The written
reccrds from this maintenance and Lnspec’ n will be recorded on the Eguipment
Maintenance and Calibration form. Pre-season eguipment maintenance is

described as inspecting all lines, hoses and connecticns, removing and
cleaning all nozzles and screens and performing an initisl calibratiocn.

2. Written records roted on the Pesticide Application Eguipment Maintenance and
n

Calibration form will designate activities as routine or non-routine.
2. Pre~aeasov inspection, clezning, maintenance, testing and calipration
zre routine procedures.
b. Any regair as & resulf of malfunction is nen-routine.

3, Iz the case of eguipment failure, malfunction or damage, the remadial action
plan will be followed and alternate CqL’meni #ill be cbtained to complete
rrial requirements. A written descripticn the equipment failure or malfunction
will be recorded on the Equipment Maintenance and C libration form.

4. Application equipment will be cleaned after each use {unless spraying more
than one trial with the same chemical at the same rate immediately after) to
ensure integrity of succeeding applications.



Department of Horticulture Revised: 1-5-13

ichigan State Universi *y Revisicn Number: 6.0
East Lansing, MI 48824-132%

OP 6.2 Page 1 of 3
TITLE: Calibraticn of & hand carried COZ pressurized boom sprayver.
PURPOSE: To set the delivery rate of the sprayer to ensure accurate application

SCOPE: All IR-4 sponsored trials where a hand carried COZ pressurized sprayer
is wsed in the application of pesticides.

PROCEDURES:

1. Sprayers should be calibrazed daily before use, or as reguired by < ial
protocols, and results recorded in the appropriat ¥ield Data Book.

equ ipment for obvicus wear or potential leaks and repair or
ar

3. Choose the appropriate nozzle tips to deliver the volume, pressure, and sgray
pattern regquired.

4. Pressurize the spray tank with sufficisnt CC2 to maintain the desired pressure
throughout the application. Set the pressure regulator on the C0Z tank to
deliver the desired volume and pressure at the nozzle.

5. To determine whether all nozzles are discharging uniformly, piace each nozzle in
a graduated cylinder and cpen the trigger vaive for a given length of time.
Replace nozzle tips that vary more than 5% from ‘h average. Repest the above
procedure until all nozzles are discharging relatively uniformly.

6. When spraying with a single nczzle poom, use even spr

ay nozzles znd measure the
desired band wid:zh before spraying the treatment plofs

7. When spraying with a multiple nozzle boom, hold boom at desired height over
target tc obtazin an approximate 30% overlap on each side of each nozzle.
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8. Caliprate the boom as Iollows:
a. Calibpration calculations are based on information provided in the Spraying
Systems Co. Catalog. All fluid delivery calculations are based on the
assumption that any XX02 nozzie delivers 0.2000 gailon bf water z minute at 40¢
©si, any ¥X04 nozzle delivers 0.4000 gailons of water a minute at 40 psi and
XZ10 rozzle delivers 1 gallion of water a minute at 40 psi. To extrapclate to
30 psi, tne following formula is used:
~ons 7 [
GeM 1 NPSI 1
GPM 2 VPSI 2
Thus, for cur applications with 8002 and 11602 nozzies the G2PM at 30 psi (GPM)
calculation is as follows:
GPM30 N32 GPM3L 5.48
————— = e 3 mmmme— = ———-—— 3 GPM @ 30 psi = 0.1734 gpm
L2008 N4G L2000 £.32
3785.3 mi/gal x 0.1734 gpm = €36.4 mi/min = 10.34 ml/secc per nozzle 8 30 psi.
The delivery of an XX04 nozzle is double the delivery of an XX{2 and the
delivery of XX10 is five times the delivery of XXI2. Therefore, in thi
formuia, an XX04 nozzle would deliver 21.83 mi/serc ang an XX10 would deliver
54.70 mi/sec.
b. To caiibrace the boom and COZ pressure regulator, the tank is filled with
water and pressurized. The nozzles are pilaced into v'aduate cyllhde;s and the
trigger valive is cpened for 1% or 30 ceconds(ﬂnaeﬂdlwq on nozzles selected).
8002 and 11082 nozzles should deliver 328 =i n 30 seconds. 8004 rozzles
should deliver 328 ml in 15 seconds. 30 6 nozzies should deliver 482 ml in 15
seconds. 8010 nozzles should deliver 820.5 ml in 15 seconds. If delivered
volume 1s not correct, Phe 02 regulator is adiusted and the process repeated
unti. the delivery is within 3% of the desired amount. The pressure readings
on the CO2 regulator and spray boom are recorded for each test. When the
correst amount has peen delivered three times, the boom is considered
calibrated. Calibration results {pressure readings and nozzle discharge
volumes) are recorded in the Field Data Bock. The first calibration of the
season, or those calibrations reguiring maintenance and/or repair of sprayer
eguipment will be recorded on the Equipment Maintenance and Calibratlon Form.
9 Calculate walking speed as

a. Walking speed is calibr a 50 foot strip and walking it
with a full sprayer and Tim a stopwatch until the correct
time for 5¢ feet is achisava is calculated by the following
formula:

a x 20 ft gal

———————————————— % —m-—=-——- = time in sec for 50 It

43,560 fti/acre

= effsctive bkand widih
e

[T & M)

B
= desired volume per
- yolume of boom in m
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b. Our four nozzle boom corsists of four nozzles mounted 16 inches apart with a
bana width of 64 inches. With 8002 nozzles it delivers 43.76 ml/sec (four BGO2
nozzies x 10.94 mi/sec). Thus:

5.33 x 50 ft 3785.3 ml/gal
——————————————— X 20 gpa x —----—---=---- = 10.6 sec for 50 ft
43,560 fr’/acre 43.76 mi/sec

c. Our four rozzie boom with XX04 nozzles (8CG4, 9504, 11004, or OCG4!
delivers §7.52 ml/sec (four XX04 nozzles x 21.88 mi/sec). Thus

5.33 x 3C £t 3785.3 ml/gal

——————— mmmmmme= x 40 gpa X m=-=——--=-=---- = 10.6 sec for 50 ft

43,560 fii/acre 87.52 ml/sec
This boom may be adiusted s6 that the cutside nozzles spray the sides of the
plants waile the center nozzles spray the top of the plants. This boom is used
for small to moderate sized fruit trees and plants.

d. Wider or narrower kands can be obtained by adding or deleting nozzies from
a boom and recalibrating as above.

e. OCur two rozzle boom conslists of iwe nezzies mounted 16 inches apart with a
rand width of 32 inches. It delivers 21.838 ml/sec {2 nozzles x 10.84 mi/sech.
Thus:

43,560 fri/acre

Ny

1.%88 ml/sec

£. OCur two nozzie tandem boom consists of two nozzlies (8010 mounted 12 inches
apart in tandem. {The second nozzle is behind the first nozzle.; 1t cdelivers
10G.4 mi/sec from twe nozzles and has a band width of 16 inches. Thus:

——————————————— x 200 gpa x —-—-~—----~-=-- = 10.6 sec for 50 ft
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TITLE: Calibration and use of & tractor-mounted CO2 pressurized boom sprayer.
PURPCSE: To set the delivery razte of The sprayer LC ensure aeccurate applicarion
P s

SCOPE: Al ed trials whare a tractor-mounted COZ pressurized
sprayer is used for pesticide application.

1. Visually inspect equipment for cbvious wear or pocential leaks and repzir or
replace as necessary.

J. Croose the appropriate nozzie tips to deliver the volume, pressure, and spray

k¥ with sufficient C0O2 o maintain the desired pressure
ion. Set trn pressure regulator on the C0Z tank zo
-

de;iver the ressure at the npzzle.

®
I
)
joX

No]

4. To determine whether a nozzles are dischargin
+

g uvniformly, place a cc
under each nozzlie L

b T
¢ catch output Cpen the val
and measure the outp

rcai
ve for a given length of time
ut. Do :';s ar Least three times. Replace nozzlie Lips
that vary more than 5% from t arget delivery rate. Repeat the above
procedure until all nozzles are u,SC arging relatively uniformly.

5. Adiust boom height over target to obx -ain an approximate 30% overlap on each side
of each nozzie.

[€5]

6. Calibrate the boom as per S0P 6.2.

7. Calibrate the tractor ground speed using the formula from S0P 6.2 section §,
using a 100 ft strip instead of a 30 ft trip. The tixe to travel 100 1t is

21.2 sec

8. Crheck the speed of the tr
distance of 100 ff at the
travel the distance. Cal
following formula:

by operating HnP tractor over & measured
.

cto
calculated speed znd record the time 1t takes to
ulaze the actLual miles per hour (mph) from the

1"

Feet traveled X 0.682

MPH = —mm—mmmm s m o m
in sec to travel
Record tran sw‘asﬁon gear and range and engine RPM at which the desired ground
sp@ed ig obrtained Use these settings for future caiibration.

3. Reccrd
Book.
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TITLE: Caiibration and use of a granular spplicator.
BURZOSE: To set the delivery rate of the granular applicator to ensure accurate

SCOoPE: Al: IR-4 sponsored trials where a granuiar applicator is used in the

pplication of pesticides in field research.

Insgect the spreader to determine that 1t is clean and in good mechanical
condition.

Pill the spreader at least half full of the mater

al tc be applied. Attach a
pan under the spreader to catch the material as b

3
t is released.

Measure an area of 0.01 acre or 435.6 sguare feet {e.g., 43.5 ftu long X 10 £t
wide} .

Determine the approximate setting of the openings and the approximate speed to
walk for the desired amount

over the measured distance and ccllect the cutput in the

Weigh the mate
per acre.

~
‘,A
)
ot
(2]
+
<
2]
[
e
o
'
R
o1

and multiply by 100 to give the amount applied

Continue with steps 4 through 6 until the desired rate is achieved within 5% of
che desired amount per acre.

ixample: You want to apply 10 ibs product per acre. Spreader band widtn is
——————————— = 43.5 ft {distance to walk;
You should apply 1/100 of the amount per acre in this area, or 0.3 lb (43.439)

An alternative methed of granular application is to weigh out the amount ctf
product needed per plot, and apply it uniformly with a shaker.
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TITLE: Cleanup of application eguipment.

PURPOSE:

» ensure that pesticide applica

T tion eguipment i
contamination of succeeding trials
]

.

SCOPE: B1L IR-¢ field research trials.

PROCEDURES:

a8

Apply any excess pesticide xix or granules to an approved

Rinse tank with clean water., Place approximately 1 tsp of
rank. Add spproximately 1 liter of water and mix solution
Spray out soapy water through boom. Rinse tank at least 2
Fill tank approximately half way with water and spray out
beom.

3. Store portapble equipment at HTRC in Bidg 407H, Room 104,

s

clearn to avoid

area.

tank cleaner

in ri

by shaking tank.
~imes with water.

contents through

-

3
S¢G
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S0P 6.6
TITLE: Remedial acticn in case of eguipment falilure
PURPCSE: To ensure that a prescribed course of action is foliowed in case of
eguipment failure. )
SCOPE: A1l IR-4 field resezzch trials.
PROCEDURES:
i. Eguipment is identified zs all instruments, apparatus and imglements used o
ﬂmuiete measurement, application and assessment for IR-4 field trials.
Eguipment incliudes, but is not limited to, sprayers, applicators and nozzles,
tanks and pressure regulatoers, temperatur monitoring systems, weather
menitoring equiomenz and meters, hand held GPS unit, soil probes and samp.ers,
stop watch, pH strips, freezer, balance used for weighing *ost supstance and
sample weights, graduated cylinders, tape measuare and wheel.

2. In the case of equipment failure, malfunction or damage, eguipment will be
repaired, altsrnate equipment will be secured, or service perscnnel will be
contacted to perform non-routine maintenance to return egquipment to working
srder and complete trial reguirements.

3. rial is rnot affected or inm in any way, it does not need to be

the Field Data Book. If & r due trial is impacted Dy Bguipment
, it should be noted in the Field Data Books of all affected trials. At
imum, documentation of these actions shoulc include the nature of the
date of first netice, remedial actions taken and an assessment of

e
Tridci.

impacts on
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TITLE: Calibration, Use and Maintenance of New and Borrowed Eguipment.

PURPCSE: To ensure proper calibration and accurate measurements with the use of
borrowed q uipment or newly acguired equipment fo' wnich SCPs have not
yet besn written and approved.

SCOPz: BL1 IR-4 field research trials.

. Be famiiiar with any available manuals pertaining to the use, calibration,
and maintenance c¢f porreowed eguipment.

2. Calipration:

a. Calicrate all borrowed equipment before use if appropriate for its
intended use.

b. Foliow the calibration instructicns in the specific equipment manual, if
available.

. If no calibration instruct
~ ? > y

ons are available, folle
standards for cif

w The industry
ific type of equipment

4. Record the calibration method followed in the equipment log.

4. Prior o using any borrowed equipment, visually inspect The equipment Lo
determine that it is working properly and its condition is appropriate

for its intenced use.

o. Make any necessary repairs or adjustments pricr to using borrowed
sipment in the study.

c. Be sure squipment is clean prior ts use.
d. Be thoroughly femiliar with the operation of the equipment.
e. Only use borrowed eguipment when perscnal safety can be assured.

4. Malntenance:

a. If possible, check with the owner ¢f the equipment if any major
maintenance or repairs are required.

b. Check borrowed equipment at the time of use for any necessary
maintepance {e.g. ©il, gas, tire pressurs, €TC.) Or repair.

o. If assistance is required kecause of failure or malfunction, consult the
manual and/or the nar“‘:c:uref or service personnel regarding repair or
maintenance to borrowed sguipment.
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5. Documentation:

a. Designate the person responsible for each cperation in the equipnment
icg.

b. Record in the equipment iog the maintenance and calib ration operations.
Inciude dates of mainterance and calibration and describpe whether the
mainterance operaticns were routine and followed rhe written standard
operating procedures above.

. Reccrd any non routine repairs performed on rorrowed equipment as 2
result of failure and malfunction. Douuwent the nature of *he defect,
how and when the defect was discovered and any remedial action taken in
response to the defect
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SCF 7.1

TITLE: Test scbstance steorage

PURPOSE: 7o describe the proced
uses.

5CCPE: ALl TR~4 field research

PROCEDURES:

ovised: 1-5-18

svision Number: %.0

handling, énd reccrds.

ures for handling pesticides and decumenting ail

1. Al perscnnel involved in the handling of pesticides should be preperly trained

in their use and wear appropriate protective eguil

pesticide label.

2. ALl test substarce receigt, apcli
resp
facility Pesticide Log Book.

4

integrity and temperatures will

N4 <

prent as described on the

ication and disgosal nust be recorded in the

ective IR-4 Field Dats Bocks and receipt, transfer and/cr dispesal in the

. Test substances and additives will be stored in a manner LG ensure their

be monitored.
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TITLE: Test chemical request, receipt, use, and disposal.

PURPOSE: To ensure that chemicals used in residue tes*s are properly received,
izsgged, stored, and disposed of upon completicn of the trial.

5COPE: ALl pesticides used in IR-4

PROCEDURES:

1. Jpon receiving study protocoels for the current ye‘* the Study Director will
cortact the manufacturers of the reguired pesticides to obtain characterized
aamp_y 5f the pesticides of sufficient qguantity to complete the trial. If the
pesticides were not ordered by the Study Director, the Field Research Directer
will contact the manufacturer to cobtain characterized samples. Pesticide
samples used in residue trials should be obtained in the year in which the
trizl is performed.

v record the following information from the
pr locumentatvicon in the res pec::ve IR-4 Field Data
c s: date of receipt, name of individual receiving
b tracking numter, neme of substance, batch or lot
icn dat d source, amount received, container description and
rrival, GLP status and storage iocation. Examine the
cﬁCTpaWV’ﬂa literature for any pertinent informatiocn regarding storage
conditions, such as temperature reguirements. Upon completicn of the trial a
copy of each Test Substance Record will be added to the faciiity IR-4 Pesticide

.cg Book.

3. Label test substance contailner witi

th Field ID #, date received, batch or lct
number, expiration date, storage rexgiremen: conditions and initials. If there
is more than one container for a single trial or more than one location using
the same test substance, each container should be labeled with a unigue number
cuch as 1 of X, 2 of X, etc. An additional label! may be attached to containaer t

document this information.

4. If a test subsiance srrives without an expiration date or evidence cf GLP

status, contact Study Directer immediately.

5. Upcn use of a o

®

s @, record in the respective IR~4 Field Data Book the date
used, amount used, purpose, and initials of person using the product.

6. Upon ceompieticn of a
manner; e.g., crop m
Data 3Book and/or

trigl, extra tesi pesticide may be disposed cf in a legal
i 'enah"e. Record all use or transfer in the JR-4 Field
osticide Loy Boox.

7. Test chemical containers must be stored until indicated by the Food Reguest
Datacase - Test Substance Container Disposal Approval list from Headguarters
found on the IR-4 website. The disposition and/or disposal of containers will
ne recorded in the facility IR-4 Pesticlide Log Book.
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sQP 7.3

TITLE: Test chemiczl storage.

PURPQOBL: To describe acceptable storags facilities and procedures for test
chemicals.

SCOPE: Storage facilities for test pesticides used in IR-4 field research
trials.

PROCEDURES:

1. The chemical sterage faCL‘;LV shouid have limited 2

access and a sign on the door
indicating the hazardous nature of the contents.

All test chemicals should be storad ir
facility. Stcore test substance <on tai ters until a disposal date is indicated on
the Food Request Database ~ Test Substance Container Disposal Approval list

whnich is availabie on the IR-4 website. Xeep pesticides from freezing. Maintain
chemical storage temperature records in a permanent file.

o4

!.1

a locked cabinet in the chemical storage

Mcnitor room Temperature with a data ogger/'evora
back-up system marked “B”}. Recorder
lifetime of batteries is reached. An
recording devices is performed and r
deviation from standard is less thsa
temperature readings every 230 minut

{(primary devise marked “AY,
SLerﬁed befcre

@

Have a spill kit accessible in the pesticide storage facility.
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SOp 7.4

TITLE: Calculating and measuring liquid pesticides.

PURPOSE: To ensure an accurate dosage of liquid pesticides in IR-4 field
regearch trials.

SCOFE: All TR-4 field =rials using liguid formulations cf pesticides.

FROCEDURES:

i.

Apply all applications in 20 gpa unliess direct ifferently by the protccel or
as recommended by FRD. Mix a minimum of 1 galion of spray mix for each

~reatment when possible.

Calculate the amcunt of liguid pesticide needed per volume of spray mix by the
following formula

rate ibs ai/acre 3785.3 mi/gal i o )
Smmm o mm— e e R mmomm oo o omes—me s me = ml pesticide/gal. of spray mix
ibs ai/gal gal. spray volume/acre

1. pesticide/gal. of spray mix x gallions needed = +czal ml. of pesticide reguired

Obtain a clean graduated cylinder that is of a volume appropri fate to the
guantity of pesticide reguired.
than 10 ml, measure to the nearest (.2 ml
10 and 25 ml, measure to nearest 0.5 ml
gradatio“‘ For volumes bteitween 23 ml and 5« %l, measure to the nearest 1.0 ml.
For volumes cover 50 ml, measurs t¢ the nearest 1 xl or accuracy allowed by
measuring device. Read the level of the liguid in the zylinder at the bottom of
*he reniscus. Record the amount actually measured. After dispensing the test
ubstance from the criginal container, excess material will not pe returned to
tne original container.

Fer tesgt substance volumes less
adation. For volumes betwsen

k()

Afrer the ¢

arrier water has been measured into the spray tank, add the liguid
pesticide to th

the spray tank. Hold back a sufficient quantity of carrier water
to adeguately rinss the ftest substance from the cylinder. Rinse the measuring
device at least three times or until all pesti ie has been visibly removed.
Pour the rinsate inte the spray tank and add the remainder ¢f the carrier

watex.

zacord the amount of pesticide removed from the container and the purposse of use
rhe Test Substance Records Use Log of the FDB. Record the amount of test
cance, carrier and agdiuvant in the Application Record of the FDB.

Wash all measuring devices with soazp and water after esch use.
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SOP 7.5

TITLE: Czalculating and measuring dry pesticides.

PURPOSE: To ensure an accurate dosage in the application of dry pesticides in

IR-4 field research.

SCOPE: A1l TR-4 field trisls using dry formulations of pesticides.

PROCEDURES:

1. Apply all applications in 2C gpa unless directed differently by the prectocol or
as rec ommencpc by FRD. Mix a minimum of 1 gallon of sgpray mix for eacn
treatment when possible.

2. ~Calculate the amount of dry pesticide needed per volume cof spray mix by the
following formuls:

rate lbs ai/acr 452.6 g/lip

——————————————————— X ——=m—emmemmm——m—-—-—-———— = grams of pesticide/gal
% ai {as a decimal) gal. of spray volume/acre of spray mix

grams of “@s*ic*dc/gal. of spray mix x gallens needed = teotal grams of
pesticide reqguired.

3. Calibrate the balance according to S0P 7.6.

4. Unless the protocol specifies otherwise, place a clean weligh boat/transfer
container on the balance and tare it. Remove the dry pesticide from its
original container to the transfer container with a clean spatula, spoon, Or
other appropriste device. Measure the pesticide as accurately as possible to
the nearest .01 gram. Transfer the pesticide to a marked, scalable pcrtable
container. After dispersing test substance from primary conzainer, excess
material will not be returned to the original contalner.

5. Mark the portable container with the name of the chemical, amount, date and
FICH.

4. Wash transfer devices and reusable containers with scap and water after each
use.

7. Record in the Test Substance Records Use Log of

e IR-4 Field Data Book the
~he purpose, initial and date.

e
[543
¥ .

% 2
amountz of pesticide removed from the contalner,

e
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SOR 7.6

TITLE: Ccalibration of an electronic balance for dry pesticide measurement.
PURPOSE: To ensure an accurate dosage in the application of dry pesticides.
SCCPE: IR~4 =rials where a dry material is weighed Zor use in field research.
PROCEDURES:

T, Prior to use visually inspect electronic balance for cleanliness. Wipe with
clean moist cloth as needed.

. prior to weighing the pesticide for use in a trial, calibrate the balance by
first establishing zero foliowed by weighing stcandard weights that bracket the
amcunt of test substance needed. Record in the Field Data Book the date,
stan

-dard weights used and recorded weights and initizls of person performing
+his task. If the palance does not weigh within cne percent of the standard
weight, service wi?l be called and another balance used. Tare balance with

weighing receptacle in place and weigh test substance. Record amount of test
substance removed in Field Data Boek.

rector or designate is responsible for insgection,
ation of the electronic bal

€
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SQF 7.7

TITLE: Application of pesticides in the field.

FURPCSE: To apply pesticides accurately in the field to meet regquirements for

GLP.

SCCPE: Ax1 IR-4 field research tria.s.

PROCEDURES:

1. Water will be used as a carrier for all appllicatiocns.

2. Make & minimum of 1 gal-or cf spray mix for each treatment. Increase rhe amount:
mixed as needed in increments of 1 gallon if possible.

3, Measure the gallcon of water using a clean graduated cylinder or cther measuring
device. If using a liguid pesticide, discard an amount of water equal to the

volume of the test chemical to be added.

4. The pH of the mix water will be determired with pH test strips and recorded in
the Field Data 3o0k.

5 Peour about ha.f the water into the spray tank. Add the fest chemical to the
zank. Rinse the graduated c;‘irder or other measuring device at least three
rimes with water and pour the rinsate inte the tank. Then add the rest of the

water to the tank.

6. Mix dry chemicals in a clear gonZainer that nolds at least cne nzlf gallon of
water. Pour mixture into spray tank and add additional water to optain desired
volume. Rinse container 1 all test substance is visloly removed and pour

rinsate in spray tank.

= i beginning with the lowest concentration and continuing with
igher concentrations up to the highest concentration.

+ the correct specd toward the wlst ard turn on the sprayer upon
the plet or siightly before. Ma in the correct speed throughou
g. Turn off the sprayer at the end of the plot.

10. Record pass times in the Field Datz Book.

11. Spray ocui e
experimenta

mix on an approved location, preferaply near trhe

12. Record weathsr gate
temperature, wind 4l
soil surface molst:

at time of applicaticrn, including alr temperature, soil
ra,
precipitation, irrigat

L

and velocity, relative humidity, sky conditions,
ant surface moisture. Keep a record of alil

n, and air temperatures for the duration of the trial.
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TITLE: Procedures for problems during application cf test chemicals.

PURPOSE: To explain the procedures to handle problems that may occur durinq the
apciication of the test chemical that could effect the integrity of
the trial.

SCOPE: Bll IR-4 field research trials.

PROCEDURES:

1. The applicator should
the test chemical is

licaticn to make sure that

2. 1Ff there is a problem, ediate action tg correct the
situation. See S0P 6.

3. 1f a porticn o the plot has compromisad, ciearly mark cff affected area
and prompily contac - the Study Director, a vian
can be formulated ﬁo - rmir 12 £ appropriate way to proceed.

culd be notified by
writing of the incident and details shouid be
14 Data Book.

4. The Regicnal Field Coordinator and the Study Director sh
chone, fax or e-mail and in wr ¢
ranﬂvded in the IR-4 Fie
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SOP 7.9

TITLE: hdiuvant (Spray Additive) storage ang maintenance

PURPOSE: ~o describe the procedures for lateling, handiing, and storzge of
adiuvants {spray additives}.

SCOPE: Bll IR-4 field residue trials.

PROCEDURES :

1. Bdjuvant conteiners will be marked with the date of receipt, initials cof the
person who received the containers, daze that container was opened, adjuvant
name, concery-a:;or, storage conditions, and expiration date. If an expiration
date is not prov ided, an expiration date of 3 years plus the date of receipt
will pe assignsed.

T b

2. A secondary container may pe used for storage for ease ¢f use and transport to
remcte sites. This %econ;ary container must pe properly labeled per the
criginal container and wiil take on all the requirements and properties of an
“original container”

3. All adjuvants used for IR-4 research trials will be stored in a iocked cabinet
wWithin a limited access facility. The cabinet temperature wil. be monizored
ith primary (A", and back-up (V3") loggers.

4. Before use in an appiication, adiuvants will be lhspectcd for guality. If
<here appears to be any changes galf erent color, consistency, smell) or if
there is any suspicion of contamination, the adiuvant will be discarded.

5. Adjuvants will be handled in a manney to prevent Cross contamination with test
substances and other spray additlives.

a. Liguid spray dddltlve will be dispensed intc a clean graduated cylinder
for measuring frer dispensing from %the original or secondary container
excess spray aad;rxce will not te re:turned to the original or secondary

contalner,

t. Dry spray additives will be dispensed into
poat, using & clean pilastic spoon if neces
certvified balance.

lean plastic measuring

o
<
Y.,
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SCP 8.1

TITLE: Safe handling of pesticides and use of safety equipment.

PURPCSE: To ensure that pesticides are handled s~fely and that persocnnel are

protected by adequate safety eguipment

3CCPE: A1l IR-4 field pesticide trials.

PROCEDURES:

1. Azl persconnel involved in field pes ticide experiments will be properly trained
in the safe use of spray equipment and pesticides.

Z. Wnen applying or mixing pestlcides wear prot ective esgquipment as described and
reguired on the pesti:iuo label. This DQJLCKeDt may include rubber gloves,

boots, coverall, goggles, hat, and respirator.

W

. Do not apply pesticides when winds excee

d4 10 MPH. Apply pesticides with the
wind tc your back or side whenever possible

4. Blways have clean water avallable while handling pesticides to wash off
pesticides that boﬂia = exposed skin or syes.

5. Upon cempletion of the application wash all exposad skin with scap and water.

6. Clean safety equipment and let it dry before placing it into storage.

8. Clothing worn curing pesticide application should be washed at the end of the
day.
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of pesticide

ail IR-4 field triasls fo

and record all data in

videl in

Foliow all
requirements fo

H
oo
o

Qb
1]

T’m

acc

To cbtain accurate and complete

Q
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Revised:
cn Number:

Revisior 6.0

vesticide registration.

ance with good scientific practices.

this S0P and the respective protocsis Lo

meeT

the
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9.2

Recording, handling and stcorage of raw data

PURPOSE: To assure that raw data is recorded, handled and stored properly

SCOPE:

Aill IR~

&)

ield research trials.

PROCEDURES:

[

a3

Qt

~J

Data is defined as values obtained from measuring, counting or rating.

It is the responsibility of the Field Research Director and GLP Coordinator to
ensure *hat atl raw data, summaries and cther items connected with the study
are croperiy entered and stored in the Fleld Date 300K.

A hard copy of electronic data and charts from ronitoring devices should be
pilaced in the flie after the information is generated. The first printing of
data from monitoring devices is considered the original document from which
exact coples may be made.

ca will pe recorded in an IR-4 Field Data Book in indelibl
s preferred fo distinguish original documents from copies.
s must be dated and initialed.
ns will be made by crossing through the item with one line,
and dating it, and writing a short explanation for the change.
s in the IR-4 Field Data Book should be used whenever possible to
e

change.

t

Pages containing data should noet be removesd from the Field Data Book. Coples
of blank forms may be added io the book as :eeded. Verifiad coples of data
frem other trials may be added following requirsments on the form.

tion of the original data if true copies are inciuded in the

2

Make sure that ail data regulr
provided is collected and reco
the protocol to make sure that al

tocol or by the forms
view the forms provided with
d dd a 1% being collected.

{D O

Tr Field Kese all raw data for the current ssason
i 1
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S0P 9.3

TITLE: Collecting efficacy and phytctoxicliy data.

PURPOSE: To describe the procedure used for taking biological field data.
SCOPE: Bl11 IR-4 field research trials.

tormine the method and timing of the phytotoxicity
ed proceed as directed in this B0Z.

ult the protocecl zo det
f no method is cit

8}

ywyhtotoxicity 20 to 40 days after
lants have cmerged.

Lad

".

C
(A1

postemergence applications, « sord crop stand, size, and vigor datla the day
of the initial herbicide treatment. Rate plots 7 zo 14 days after treatments.
Tf symptoms occur afier this periocd, rate the plots again as needed.

4 sztment at one time. Record phytotoxicity on

complete kill.

¢ ~he method and timing of obtaining weed

control da f no method i L;ted, record the heigni, number of leaves, and
density of the various weed specles cresent the day of the initial treatment.
Rate the plots 2C to 40 days after preemergence application and 7 to 14 days
after postemergence treatments and again as needed.
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P I i

Petzrmining yie
PURPOSE:

SCOPE: Ail IR-4 trials

Tc accurately assess yield and guality,

Revised: 1-5-18
Revision

if reguired by the protocol.

—~

s E: in which the proiscol reguires or encourages yield

data.

PROCEDURES:

1. Check the prozoco_ for information on *‘ne ai narvest. Note the number of days
between treatment and harvest (Pre harves nterval - PHI). 1If ncone, follow
commercial pract;ces in the area for the fime of harvest of the commedity.

2. Harvest a sufficient area ¢f the plot to give a good estimation of the effects
of the treatments. Harvest by hand or machine using accepted harvest
procedures for the commodity. Weigh and record the yield.

3. If guality grading is reguired by the protocel, grade according to USDA or other
accepted grading standards and reccrd weight of each portien. Record the
grading standard.
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SOP 9.3
TITLE: Collection and recording of data from monizering devices.
PURPOSE: 7o describe meihods for handling data from temperature and weather
collection and recording devices.
SZOPE: All IR-4 field research triais.
PROCEDURES:
1. Aall automatic data coliecting and/or recording deviccs (axcept the Automated
Weather Station and the f{reszer tevperature monitcering device} should be
inspected and calibrated as described in SCF 9.6.

s

Printouts or c**rts from these devices must be legible tc persons with normal
vision. The original print-out of the dow nloaded data from a device

pri is the
original document. Reproductions of these d

cuments must be marked as copied.

Hard copies of computerized datz and/or other written,
sheets must be ret

more than cne tri:
archives.

:yped or plﬂtted data
ained in the file folder of the trial or if applicable o
in a separate file in the Field Research Director's

m ot
—

Eacn chart or data sheet from a monitoring device should ke Tarked in irnk with
F h
i L

leocaticn, dates wnth, day, year)! of the period measursd, and initialed by %the
individuzl who removes the chart from the device. Units should be ;nc‘cated on
the charis.

Automated weather monitering oqu1>ﬁen, is preferred wnen ﬁvailabl Hard copies
of weather data from automated monizoring eguipment should be inc 1* ed in trial

reports.

, weather data should be recorded
ok and maintained on file atl the

If zutomated eguipment is not availabl
$- 1 ~
£ o

rom there te the final repor:t.

ranually in an experiment st o
station. The data can be transfer

rector is responsible for inspection, maintenance, an

o 1

Since the Field Ressarch Directsr does not ceontrol weather monitoring devices,
weather data may not meet reguirements for GLP.
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SCP 9.6

TITLZ: Maintenance of monitoring, data generating devices and GPS unit.
PURPOEE: To assure that monitoring and data gene ng devices under the conirol

SCOPE:

of the Field Research Director are reasonap ly accurate and in good
orking order.

11 IR-4 field research trials.

PROCEDURES :

L1l temperature monitoring devi
Station) under the Field Research Dire

ctor's i used to ga:her cara in
field or storage should be pericdicalily tested to etermine that they are
accurate. Temparature monitecring devices should be tested annualiy by

compariscn to a high guality thermometer.

Batteries will be changed annually, or more freguently if necessary, in
monitoring and data generating devices

A rand held GPS unit may be used to determine the coordinates of the plot
c ers {or plot Vc“he*s for perennials) and the dlsguﬂce to permanent
marxs. At the beginning 0f the field season the GPS unit readings wiil be
verified for accuracy and precision against a permanent known reference pein
The reference point, Beaumont AZ MK NFi303, was established in 1997 by the
Natioral Geodesic Service and is located cn the east side of Farm Lzne at tre
ililion. Three rCau‘ngs will be taken and reported to establish
accuracy. Readings within 2 meter of the NGS Benchmark will be considered
accurate. The “QSJ‘tS of the annual verificazion of the be“wrmaf< site, the
date of the annual battery change and any maintenance of the unit will be
noted on the annual GPS Log Fozm.

ant results or are not accurate Lo

Monitoring devices that g¢ve incons e
alr or replaced.

within ten percent should be repa
A written

record, the
the dates a:

-~ by
z I
d results ©

o
<
H

~quipment Maintenance and Calipration Form, will record
f the annual ftesting.
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307 9.7

TITLE: Data arct

PURTCSE: 7o assure tha:t data collected from a field t:ial is zrchived at IR-4

Headquarters and updated data ls maintained at Michigan 3State
University Plant and Soil Science Bullding Rm AL40,

SCOPE: All IR-4 field research triails.

PROCEDURES:

1. The official archive for origina! raw data will be located at IR-4 headguarters.

5. The Field Research Director or GLP Coordinator will make an exact copy cf the
originai raw data including compieted Field Data Books, logs, weather date,
personnel forms, etc. These copies will be retazined in a secure location at
Michigan S:tate University Plant and Scii Science Building in room A440.

3. All informaticn in the Field Research Directox file should be clearly
identified.

4. All original raw data not incliuded in a Field Ba*a Book (e.g. logs, weather
data, personnel forms, eic.] will be sent directly to IR-4 Headquarters with a
chain of custody from inciuding name of courier, tracking numper and inventory
of items sent,

5., &ll completed Field Data Books will be submitted to the Regional Fieid
coordinator to review for completeness and accuracy. The Regional Field

Cocrdinator or designee will folliow up
deficiencies.

to obtain any missing da

ta or corract

W

6. The Field Research Director cr GLP Coordinator will add any additicnal or
changed pages Lo the Field Data Book copy on file and these updated pages
e nsed for all subseguent guality control or guallty assurance reviews or
audits.
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SOP 9.8

TITLE: fguipment not reguiring SOPs.
PURPOEE: 7o identify what type of eguipment will not reguire an SGF.
SCCOPE: Equipment used in IR-4 Research Trials.

BROCEDURES :

1. The equipmen:t used in trials that reguire a SOF are:
a. Application Equipment {i.e. boom Sprayers and granular applicators;: SOPs
6.2, 6.3, and 6.4.
. Elsctronic Balance: S0P 7.6.
~. Rutomated Data Collection/Recording Devices (except the weather station):
SCP 9.6.
d. GPS unit: SCP 3.6.
2. All other equipment used to conduct an TR-4 field trial will not reguire a

SCP.

3. As new eguipment is acguired, the Field Research Director will determine
whether it reguires a SOP.
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SOF 9.9

TITLE: Significant figures and rounding numbers
PURPOSE: To describe a procedure for determining significant figures and

cunding numbers
SCOPE: ALl IR-4 field research trials.

PROCEDURES:

1. Retain sufficie
aezsuring ecnipmest. Cc ssider the ca;hbrat;on of the squipment used to

nt imal places to accurately express the neasurenments and

reasure. ALl measurement numbers will be maintained at the level of accuracy

produced by the measurement equipment.

2. All numbers derived from instruments and the digits generated from subseguent
calculatisns using these numpbers will be carrie ed through the calculations and

rounded after a final value is determined.

3. If the last digit is <5 the number will be rounded down. If the last digi

5 or greater, it will be rounded up.

4. Report the final value or mean value wit! the same nuwber of significant
figures as the data was laxen.
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SOP 10.1%

TITLE: Residue sample coilection, storage, and shipping.

PURPOSE: To describe procedures for harvesting, handling, stering, and shipping
regidue samples.

SCOPE: 21l IR-4 field uriazls from which residue samples are required.

PROCEDURES:

[ 51 Wl .

* . all residue samples will be handled according to the SOP and the study protoco

2. Residue samples will be handled and stored in such a way as to snsure their

integrity vpon arrival at the analysis laboratory.



Devartment of Ho ‘;iculture Revised: 1-3-18
Michigan State Uni Revision Number: 6.0
East Lansing, MI 98844—1325

TITLE: Collecting residue samples.
FURPOSE: To assure that repressentative residue sampies are collected and that
their integrity is maintained.

SCOFE: AlL TR-4 field trials from which residue samples are required

FROCEDURES:

1. 2t the beginning of each growing season, the Field Research Director will
prepare a Master Timetable for all pro; iects. The Master Timetable will ipclude
projected planting, traatment, and sample collection dates. Depending on the
protocol, samples may be reguired at a specific number of days after Lreatment,

3z the eariiest commercial harvest, or at some other predetermined time.
Sample ccliection dates may be adjusted as the season progresses, and the
projected dates modified on the Master Timetable. The Quality Assurance

Officsr (QAQ)

be kept informed of changes in projected sampling dates.

28

. Avoid collecring samples during rain, unless it is necessary to c¢o SO U0 eet 2
time requirement in the protocol le.g., specified days after treatment).

2. Colliect s:wp‘es from untreated plots first, then proceed to the lowest and
sequentizlly higher dosages. Coilect all samples from each subpiot of a
treatment before proceeding to the next treatment.

4. Consult Lhe protocol 1o determine sample size and sampling methed. If no
instructions are given, collect 2 to 4 lb of good gua ity product from each
subplot.

5. I1f 2 1lb of product is not available collect as much as possible, and describe in
the IR-4 Field Data Book any reascns for the small sample size.

6. Do not wash or clean sample product unless directed to do so by the protocol.

7. Avoid cross-contamination of samples during rarvesting and handiing by wearing
clean gloves and changing the gloves between samples.

8. The pre-harvest interval (PEI), prompted in Part 7A of the Field Data Boock, is
calculated by counting the day after the last application up to and including
the day of harvest.

9. After harvest, treated rows of annual crops will bpe mowed, disked, or ot herwise
destroyed. Data of this action will be noted in the Field Data Book.

10. Treated rows or trees of perennial crops will be marked with a sign which will
indicate -hat fruit should not be picked and/or eaten and plot should not be
entered.
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PURPOSE: Toc specify how samples are to be identified.

SCOPE: A2l IR-4 field trials reguiring

1.

Pricr to sample collection, obtain from the IR-4 Regicnal Field Ccordinator a
31 o) tic lirned cloth bags for the trial., If these
b clezn sampling bag suitable to protect the
i le plastic bags are usuaily sufficient.
P ‘ed by the Field Research Director) may be usec
£ re placed inside of cloth bags after sampling 1s
c
iabel each IR-4 plastic lined cloth bag with waterprool ink

with the fclilowing information:
. Field trial ide*tification numbear
Commedity {crop

. Chemical ;cammo“ name} and appiication
Treatment number

. Sampie number

Sampling date

. Investigator: Name/Rddress/Ph

Al
W
e
U]
i
o
w
for
S
27

following informaticn:

~

o. Commogdity (cropil

¢c. Chemical {common name; and application rate {ib &i/a)
d. Treatment nunber
ol

Z

. Sample number
Sanpling date

similar) Sample Identification Card for each sample bag.
ﬁd contain the following information:
number

o]

Treziment numper
Commodity and plant par
Treziment and dcsage
Applicati )
Sampling da'ﬂ

Investigator: UName/Address/Phone

{

TWQ OO L0 WM

Place each

c in zip lock bey) and place it
inside the plastic, food-typ

arvested sample.

ce the plastic bag wiin % lined cloth

la tne IR-4 plastic
bag and tie the bag cicsed §
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SOP 10.4 Page I ¢f 2

TITLE: mple packing and storage

PURPOSE: Te assure the integrity of the samples after collection in the fi
SCOFPE: Al: TR-4 field research trials where residue samples are collected.

=

1¢ necessary (to reduce leaking, etc.}, place the sampie as it is collected into
a plastic sample bag marked for that sample. Place the Sample Identification
Card into the bag.

Fyve_ excess ai* and close the plastic sample bag with a twist tie. Place
i ked IR-4 cloth sample tag. Tie The bag securely

P. iled saxp or other appropriate container

co ng biue i : frepzer (A450 PSSB) or lab (A447 P5SB) if
add na. sample prepar reguired. Place sample bags from samne

tre t group into large plastic gs and put into 5'ipyi“g carton{s) before
placing samples in freezer. Treated and untreat ea samples may be shipped in tha
szme carton unless specified differently in the protocol. Samples will remain
in the freezer until shipped.

& freezer iog of IR-4 samples will be maintained indicating for each harvest the
llowing:

a. Study I.D. number
b, Time and date samples were pl
¢. Time and 4

- ed in freszer
date of removal from fr

egzer

3
£
T

2

il

Fach entry should be dated and initialed by individual making the entry.

Store the residue samples in a

in a record of storage temperature
and submit the record with the
-

Book upon cempletion of the

trial.

a. Tn order to maintain irzegriiy of IR-é GL? residue samples for the entire
storage duration, an IT HWatc as peen installed to monitor
freezer functions. In the eVd“t of COTpIQS“C‘ p*cblems, power failure, or
temperature spikes above freezing, an alarm will sound and emails or text
messages will be sent to GLP copcrdinator, application specialist and/or Fieid
Regearch Director.

{3 B ? ,i"
m
'.t

b. In the svent of an alarm, at least one of the notifled personnel will
promptly address the issue and take measures to restore freezer functicnality.

z. T£ the £z a ¥ ;
moved To a back-up freezer locati
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SCOP 10.4 Page 2 of Z

d. Atz the beginning of each fi

ield
by pressing the “test” bution
if there are any issues or con
during the storage of IR-4 sam
system testing will be complet
along with any other maintenan

systex. must be documented in

Revised 1-7-19
Revision Number: 6.1

che freezer alarm system will be tested

cated on the control panel outside the freezer.

ring the alarm test or at any other time

es in the freezer, needed repairs and further
as soon as possible.The date of alarm test

or repairs to freezer
appropriate egquipment

or ITWatchDog menitoring
maintenance log.
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TITLE: Sample shipping procedures.
PURPCEE: To assure that residue samples are shipped tc the residue laboratory

[¥Y]

with no loss of integrity

21l residue samples from IR-4 field trials.

Place a copy of the completed IR-4 Residue Sample Chain of Custody Form (88}
and 2 copy of the Sample Arrival Check Sheet {(8C) into each shipping
ceontalner.

Pack the boxes securely sc that they can withstand s“":king in the truck.
Tape the li ds shut. Neo dry ice is needed for ipping by freezer truck. TIf
shipped by airfreight add dry ice in a 3:1 ratio to sample weight (3% dry ice
to 14 of aamp;v) or 40% dry ice regardless of sample weight.

Lacel each shipping carton with the foliowing information:

a. Name and adgdress of the
b. Name, address, of the r 1
c. Number of the ¢ontainer 1f more
d. Where used, affix “Cry Ice" on Lw
2, Field ID num

f. Commodity and

g the sample
5 used {e.g
£

.y 4
the ccntainer.

of 2, 2 of 2).

Ao

"y e

eszlcide.

Ship samples by ACDS freezer truck if possible. Aft harvest, contact ACDS
regarding the next sample pick-up date. ACDS wi sick-vp date and
contact :r@ Field Research Director. The or will notify
the receiving ladboratery a&s scon as hcss'b date and time
are confirmed. When the truck arrives, deli ectly to the
Truck.

wa

D&
el o
e

x
':1'0 rr’t‘*

iv

rth Central Reglion Research Center

Samples that will be analyzed at the Ner
will e their facility.

.
be hand carried and delivered fro

‘v by freezer truck, ship by airfreight with next
sht on Monday or Tuesdsy 0 avoid weekend arrivals.

After samples have peen shipped, send a copy of the Residue Sample Chain of
Custedy Form {8B} to the Regional Field Coordinator and Study Director.



ment of Horticulture Revised: 1-5-18
an State University Revisicn Number: 6.0
Fast Lansing, MI 48824-132¢S

S0P 10.6
TITLE: Maintaining Freezer
PURPOSE: To maintain the integrity
GLP residue studie
SCOPE: 211 IR-4 field research trials where residue samples are coilected.
PROCEDURES:
1.

In order to maintalin integrity of IR-4 GLP residue samples for the sntire
storage daratio:, an IT WatchDog, wWatchDog 100 has been installed to moni
freezer ens. In the eve t of compressor proplems, power failure, or
teTpeva;u-e qoLkes above freezing, an alarm will sound and emails or text
messages will be sent to GLP coordinator, application specialist and/or Field
Research Director.

oxr

Tn the event of an alarm, at least one of the notified personnel will
promptly address the issue and fake measures Lo restore freezer functional

the freezer cannot be repaired in a timely manner, IR-4 samples must be
noved to a back-up freezer location (i.e. B3é PSSB}.

At the beginning of each £isld season, the freezer alarm systen will pe tested
by pressing the “test” button jocated on the control panel outside the
freezer. 1f there are any issues or concerns during the alarm test or at any
other time during the storage of IR-4 samples in the freezer, needed regairs
and further cyuk_em ,est_rq will be completed as scon as possibie. The date of
alarm peet alorng with any other maintenance or *cpanrs o irepze or
TTWatchDog monitoring sysfen must be documented in the appropriate equipment
maintenance l1og.

]




Department o
Michigan Sta lver
East Lansing, MI 4882

TITLE: Trial reports.
PURPOST: Te describe the forma:t for reporting trial acti angd results.
SCOPE: 41l IR-4 field trials.

1. Al data and informaticn from 2
Bock, which will be returned to
Research Director upon completi

izl will be included in the IR-4 Field Date
ne Regional Field Cocrdinator by the Field
on of the field portion ¢f the trial.

t
+

5. Additicna. forms, data, or information ihat may be needed to comply with
starndard cperating procedures and GLP include

o

Crganizational chart

Current vita and position descriptions
Pesticide lcg bock

Chemical storage recor
Freezer storage record
Equiprent maintenance

Balance weignhts verifl
Master timetable
Freezer inventory 16<

sl

.
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Correspondence concer 1"hq vhe trial or projec:t
Pesticide appilcat . ¥

Global positicning
30¢‘ analysis repor

- s < F4
maintenance ang caliibraticn form

report

MR, OB AL R T B
= g
(] L
ﬂ G
¢t ¥
oy Q
M O
[a] o]

=
.
fo [e]
€1 g
(&) o
ry 3
Q. el
10/] [

21
oo
e
W0
g
b
[&]
I
et
-
Is}
h
ot
jat}
&
b
O



Department of Horticulture Revised: 1-3-18
Michigan State University Revision Numter: 6.¢
East Lansing, MI 48824-1323
SOP 1:1.2
TITLE: Compiezion of the TR-4 Field Data Book.
PURPOSE: To explain the use of report forms contained in the IR-4 Field Data
Book.
SCOPE:
PROCEDURES:
1. ALl forms should be fililea ocut typewritten.
Mistzkes should be crossed cut dated. Include
the reason for the change. Use error e.
2. The date format for entries in the Field Dat 111 follow menth/day/year.

3. Use forms provided in the IR-4 Fieid Data Book. Blank forms may be
photccopied as needed.

4. The appropriate forms should be filled out as completely as possible within a
reasonable perica of time after the +nfwrmatlvn is available. Data should be
recorded directly into the IR-4 Field Data Book

5. 1% a form or section ¢f a form does not reguire a response, draw & diagonal
Zine ‘row the top of the page or section to the kottom. Initial and date on
the diagonal lire or sign and date at the bottom of the page. I the
requestec sara are not applicable, give an explanation.

6. Number each form f{e.
Data Book. Inciude Lh
~F

of each section.

i*hin each section of the IR-4 Field
ages in each scction on the fi

0w o

wd
.

If raw data apcl‘ o
or personnel informati
the Field Research Di

ail {e.g., weather data, fieid history,
inal will be keplt in iemporary storage by
he end of the field season. Coples wlaced

s

r
in the Field D"" Books will be marked as & "True Copy of the Original”
signed and datead, locaticn of the original noted. The original may
alsc reside in the per £ archive reco*a storage facility and “True
Copies” signed, dated and indicating ¢ ccation may be used in the Field
Data Book. At the end of the field season the original documents will be
:ransferred to Headguarters to the archives.



Cepartment of

Horticulture

Revised:
Michigan 3State University Revision Nunker: 6.0
zast Lansing, MI 48824-1325

S0P 11.3

TITLE: i it of IR-4 Field Data Books and cther documentation.

PURPOSE: To assure that compieted IR-4 Field Data Books reach the Study Director

as soon as possible.

SCOPE: Bli IR-4 field trials.

PROCEDURES :

1. The original of the completed IR-4 Field Data Books and a acgcompanylng

3 L . ying
documentation should ke forwarded te the IR-4 Field Resp reh Coordinator within
s reascrzble period of fime after the trial is cempleted.

2. The IR-4 Regicnal Field Coordinator will review the IR-4 Field Data Books for
complefeness and accuracy. Incomplete IR-4 Field Data Books will be returned
to the Field Research Director with comments on deficiencies and suggestions
for completion.

2. The Field Research Director will place copy of the completed repcrts and
related correspondence in his trial folder to be used for subsegueni QA audits.



PURE

SCO

PRO

iture Revised:

nigan Sta ver51ty
t Lansing, MI 45824-132%2
12.1

LE: Archives and record storage.

POSE: Tc assure the integr

iz information and data under the contrel of
+he Field Research Dir

PE: All IR-4 °

[N

eld trials.

n

CEDURES:

A limited access facility (e.g., a locked room or cabinet) of sufficient size
contain al: records/archival material should be avaiiable at or in close
proximity to the location of the Field Research Director responsible for the
conduct of the trials. An index ¢f reccrds and materials contained L

archives should be available.

The facility should be in a building with adeguate fire protection.

The archives for alil *cnu*eted I8~4 trials will ke maintained at IR-4
headquarters. Raw data and eld Data Books will be sent £o IR-4 headgquarters
through the IR-4 Regiomal .;el« Coordinator upon completion of the trials.

]

A- “he =nd of the field season the Field Research Director will transfer all
original GLP data and other GLP records from the test site to IR-4 HQ for

LY
archival. Date and records will include: equipment maintenance/calibration
forms, freezer content log, freezer iogger temperature data, GPS calibration
icg, personnel forms, pesticide storage temperature monitoring datsa, woathcr p
cther original data Zorms that were us £ and orig na,
S0Fs. An IR-4 Raw DZata/Documents Trans 1 entory Qf a
items being transferred and document @ tion., T
Field Research Direstor will hold a
5. The Field Research Director will maintain the following in his archive/recerd
starage area:
a) Photocoples of completed IR-4 Field Data Beooks including the protoce:ls, audi
and other relevant informaticn.
b) ﬁho*Oﬁop‘es of all criginal
c) Organizaticnal charts, trai
current and former employeas.
d) any cor:espondence pertaining to IR-4 trials.
e) Service reports for eguipment.
£} Boll test reports.
gy GPS plot locaticn data.
1} Other relevant information.
5. The Fieid Ressarch Director is the designsted archivist for the facilizy &nd
the GLP coordinator is the back-up archivist.

ts



Department
Michigan State University

of Horticulture Revised: 1-5-

evision Number: 6.0

-

East lansing, MI 48824-1325

BCP 2.2

TITLE: Retention times for docunme in archives.
PURPCOSE: T¢ assure that data and documents are retai i as .

CCPE:

retained as long as required.

PRCCEDURES:

[¥8)

21l original data will be sent to headquarters for archiving.

Copies of the original dafta and &ll Tield Data Books will be maintzined at
MSU PSSR A440. However, these copies will not be provided for EPA field site
inspection. Original raw data provided from HQ archives sheould te the only
FDBs presented for an EPA auditor to review.

FDBs canr be retained indefinitely. However, disposal of copies is permitted

afrer the Study Director has sigred the final report for the study.

(=44}

Determining when F“B disy acle can be done in the same way as
IR-4 Advisories # Lr*v1$e resolucion feor disposal of test
substance container ves upstance contziner disposal is acceptable
for a study, d;sposal of FD8 copies is alsc acceptaple for all trials in that

szudy.



Department of Horticulture

Michigan State University
East Lansing, MI 48824-13Z5

S0P 13.1

TITLE: Quality Assurance.

PURPOSBE To meet TR~4 reguiremen
SCOPE: Al IR-4 field trials.

PROCEDURES:

1. A Qualiity Assurance Unit (QAU] w
cientific methods are being emp
complying with his SOFP and with

are maintained by IR-4 Headquazrt

the IR~4 QAU.

sed: 1-5-18

is
Revisiocn Number: 6.0

©s for Quality Assurance.

111 monitor research trials to assure that good
loyed and that the Field Research Director is

study pretocols. Quality Assurance {nit sop’s
ers and all QAU activitiss are ccordinated by
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artment of Horticulture Revised:; 1-5-~18
“higan State University Revision Number: 6.0
Lansing, MI 48824-13

TITLE: Procedures te follow pricr to an EPA inspection.
FURPOSE: T¢ provide guidance to MSU perscnnel in responcing to a reguest for an
EPA audit, inspecticn or review.

1 IR~4 research trizls in the Department of Horticulture at Michigan
tate University.

PROCEDURES::

1.

Notify the Study Birec
or review as so0cnh A5 P

aLlaule as much as pessible all personnel
in Borticulture, MSU.

SCRes
T

who is authorized tc accep
+ N

ne
he start and finmish of the 1

(V) B}
o
9 ¢t
r
[«

ne Notice of Inspection
zion.

-

Prepare trial and/cr facility personnel for the inspection.

Discuss pesi
a";

a. ion description
and can expl T

L 3 wit
in their role in the trial.

L. Discuss possible guestions that may ilikely come up about the trizl o
faci nderstands what toc sxpsch.

ity and make sure everyone

to provide extraueuQa i
asked.

d. B ac all documents relevant teo the trizl and faclilities are
avail ing:

1) Mas-er schedule for the field research director
23 Study Protocol and current and histcrical Standard Cperating Procedures.
¥ 8 :

33} Raw dat

ﬂ)
9]
(6]
41
[
m
U
O
-y
.
m
o
4]
ik
]
>

o
(o]
te)
n

5} Documentation of test substance characterization, receipt and handling.
6) Maintenance/Calibration logs on eguipment.

1

Have available the organizatiocnal charts and a map of the facility.



c All IR-4 research trials
State University.

PROCEDURES:

1. Greet the inspection team and foilow any
in. Escort the entire group to the meetl

Z. Az the copening of the conference ask the
and for any cpening statements.

3. Introduce the facility personnal present
facility or trial. Identify the person w

riment of Horticulture 2evised: 1-5-18
igan State Urniversity Revision Number: €.0C
Lensing, MI 48B24-1325

=

>

to follow during an EPA inspect

To provide guidance fo trial perscnnel in responding to a request for
an EPA audit/inspecticn or review.

Inspection.,

3

Ask

|3

he lead inspector for his/her agenda

n the inspection

Giiae

Proceed wit

frovide documents reguested and provi

Keep notes of cbservations and of al

i

—~ w - T RB— -~ - - 3 = 3 ¥
c. Keesp IR-4 management infocrmed of the
findings.

in the Department of

ing

Horticuiture at Michigan

instituticonal procedures
ro0Mm.

and state their function in the
no will accept the Notice of

00

de explanation

0

interviews.



Department of Horticuit
Michigan State Universi
Fast Lansing, MI 4E8B24-

SOp 14.3

TITLE: Procedures

PURPOSE: To provide
an EFA

SCOPE:

State U
PROCEDURES::
1. The Field Resesarch
the close-out con

zudit/inspecti

to

guidance t

a O

Directer or

nference.

research trials in the Depz

d

1-5-18
Number:

Revised:
Ravision

€.0

the EPA inspectiocn.

-l - o 2
esignated representati

ve must be present fcor

2. If the inspector's comments are in error, czil this to the inspecto 's
attention.

3. If vou have corrected any problems during the inspection make sure that the

’ ¥ ¥ J :

corrections are so noted in the inspector’s logbook.

4. Have somsone take accurate notes or record the ciose-ocut conference on tape
taping 1s acceptafle to the inspectors.

5. Be sure you obtain copies of decuments or other materials that may be taken
exhibits by the inspectors.

6. Inform site personnel, Regicnal Field Coordinator, and the Study Director{s)
any prcbilems found.

7. Respond to deficiencles as required.

8. Kesp Study Director({s) informed of any activity related to the inspection.

for

rement of Horticulture at Michigan

of



MICHIGAN STATE
UNIVERSITY

TO: Dr. Bernard H. Zandstra

Michigan State University. Dept. of Horticulture A440 PSSB
East Lansing, M1 48824

FROM: Anthony VanWoerkom, IR-4 Regional Field Coordinator
SUBJECT: STANDARD OPERATING PROCEDURE (6.0) APPROVAL

DATE: January 14, 2019 (Effective Date) Dy ‘ %

17

S
>

Per 40CRF160 Good Laboratory Practice Standards (GLP), this is to notify you that
your Standard Operating Procedure (SOP) in use is approved. Please retain this
document with your SOP to fulfill GLP requirements.

SOP | REV | REVISED | | SOP | REV | REVISED | | SOP | REV | REVISED
4 | DATE | 4 | DATE | 4 | DATE
T 60 1508 | |62 | 60 1518 | | 96 | 60| 1518
2 [ 61| 1719 | | 63 ] 60| 1518 | |97 | 60| 1518
13 [ 601 1598 | | 64 | 60| 1518 | | 98 | 60| 1-518
T4 | 60 1518 | | 65 | 60| 1518 | | 99 [ 60| 15-18
5 | 601 1518 | | 66 | 60| 1518 | |100 [ 60| 1518
21 | 60| 1518 | | 67 | 60| 1719 | [102] 60 1-5I8
s 52 1 60 1538 | | 71 | 60| 1518 | | 103 60| 1518
23 | 6.0 1-5-18 || 72 | 6.0 1-5-18 | {104 | 6.1 1-7-19
IR-4NORTH [ 24 | 60 | 1518 | | 73 | 60| 1518 | [105] 60 1518
A, eI | 25 [ 60| 158 | |74 | 60| 1518 | |06 ] 60 [ 158
vigignSate Uity | 2.6 | 6.0 | 1-5-18 | | 75 | 60 | 1-5-18 | | I1L1 | 60 ] 1-5-18
0 Colisat e 0516 |t e 76 | 60 | 158 | | 112 | 60 | 1518
e 132 60| 1518 | | 77 60 1518 | |13 [ 60 1518
Fax 317 432,208 35 | 60| 1518 | | 78 | 60 1.518 121 | 60 | 1-5-18
i1 [ 60| 1518 | | 79 60 | 1518 | | 122] 60| 1-5-18
52 [ 60| 1518 | | 81 | 60 1518 | | 13.1| 60| 1-5-18
ST [ 60 1508 | | 91 | 60 1548 | | 141 | 60| 1518
52 [ 601 1508 | | 92 | 60| 1518 | | 42| 60| 1518
53 60 1518 | | 93 | 60 1518 | | 143 | 60| 1-518
54 | 60 | 1518 94 | 60 | 1-5-18
61 | 60 1518 | | 95 | 60| 1-5-18

MSU is an affinmative-achion,
equai-cppodunity institulion.



STANDARD OPERATING PROCEDURES

Pesticide Residue Trials

Fruit, Vegetable, and Ornamental Crops

Department of Horticulture
Michigan State University
East Lansing, Michigan 48824-1325

The following SOPFs have been submitted by the Field Research Directzor and approved by
the Regicnal Fieid Cooxdinator.

Field Research Director {Initials) (Date)

Berrard H. Zandstra Wﬁgﬁ%¢ gé/z/ {"“'f:’?'—‘ / ?
1Sighatare)

— A | 4 W i- %- 19
Anthony VanWoerkom MYRRY I crtndon A AAY ! 4
Regional Field Coordinator (Bignature} {Initials) {Date)

Revision: 6.1
These SOP’s replace Department of Horticulture version 6.0 SOP dated January 9, 2018
Effective Date: January 14, 2019



Department of Horticulture Effective Date: January 14, 2019
Michigan State University Revision Number: 6.1
East Lansing, MI 48824-1325

Index of Standard Operating Procedures Page 1 of 2

NUMBER TITLE REVISION #
& DATE

1.1 General requirements for Standard Operating Procedures 6.0 (1-5-18)
1.2 Annual review and revision 6.1 (i-7-19)
1.3 Definitions for SOPs 6.0 (1-5-18)
1.4 Numbering system for SOPs 6.0 (1-3-18)
1.5 Format for SOPs 6.0 (1-5-18)
2.1 Personneli 6.0 (1-5-18)
2.2 Study Director 6.0 (1-5-18)
23 Field Research Director 6.0 (1-5-18)
2.4 Other Personnel 6.0 (1-5-18)
2.5 Organizational Chart 6.0 (1-3-18)
2.6 Documentation of training 6.0 (1-5-18)
3.1 Study protacol and experimental design 6.0 (1-5-18)
32 Deviations from protocol 6.0 (1-3-18)
3.3 Experimental design 6.0 (i-5-18)
4.1 Site selection, plot establishment and use of GPS unit 6.0 (1-3-18)
4.2 Soil sampling and characterization 6.0 (1-3-18)
5.1 Agronomic practices for field experiments 6.0 (1-5-18)
3.2 Greenhouse, shadehouse and testing facilities 6.0 (1-5-18)
53 Seeding and transplanting 6.0 (1-5-18)
54 Crop maintenance 6.0 (1-5-18)
6.1 Application equipment calibration, maintenance, and us¢ 6.0 (1-5-18)
6.2 Calibration of hand carried CO2 pressurized boom sprayer 6.0 (1-5-18)
6.3 Calibration and use of tractor-mounted CO2 pressurized boom sprayer 6.0 (1-5-18)
6.4 Calibration and use of a granular applicator 6.0 (1-5-18)
6.5 Cleanup of application equipment 6.0 (1-5-18)
6.6 Remedial action in case of equipment failure 6.0 (1-5-18)
6.7 Calibration, Use and Maintenance of New and Borrowed Equipment 6.0 (1-7-19)
7.1 Test chemical storage, handling, and records 6.0 (1-5-18)
7.2 Test chemical request, receipt, use, and disposal 6.0(1-5-18)
7.3 Test chemical storage 6.0 (1-3-18)
7.4 Calculating and measuring liquid pesticides 6.0 (1-5-18)
7.5 Calculating and measuring dry pesticides 6.0 (1-5-18)
7.6 Calibration of a electronic balance for dry pesticide measurement 6.0(1-5-18)
7.7 Application of pesticides in the field 6.0 (1-5-18)
7.8 Procedures for problems during application of test chemicals 6.0 (1-5-18)
7.9 Adjuvant storage and maintenance 6.0 (1-5-18)
8.1 Safe handling of pesticides and use of safety equipment 6.0 (1-5-18)
9.1 Collection of pesticide data, weather data, and other information 6.0 (1-3-18)
9.2 Recording, handling and storage of raw data 6.0 (1-5-18)
9.3 Collecting efficacy and phytotoxicity data 6.0(i-5-18)
54 Determining yield and quality 6.0 (1-5-18)

9.5 Collection and recording of data from monitoring devices 6.0 (1-5-18)



Department of Horticulture Effective Date: January 14, 2019
Michigan State University Revision Number: 6.1
East Lansing, MI 48824-1325

Index of Standard Operating Procedures Page 2 of 2

NUMBER TITLE REVISION #
& DATE
9.6 Maintenance of monitoring, data generating devices and GPS 6.0 (1-5-18)
9.7 Data archiving and retention 6.0 (1-5-18)
9.8 Equipment not requiring SOPs 6.0 (1-5-18)
99 Significant Figures and Rounding Numbers 6.0 (1-5-18)
10.1 Residue sample collection, storage, and shipping 6.0 (1-5-18)
10.2  Collecting residue samples 6.0 (1-5-18)
10.3 Sample containers and identification 6.0 (1-5-18)
10.4 Sample packing and storage 6.1 (1-7-19)
10.5  Sample shipping procedures 6.0 (1-5-18)
10.6 Maintaining freezer storage systems 6.0 (1-5-18)
1 Trial reports 6.0 (1-5-18)
1.2 Completion of 1R-4 Field Data Book 6.0 (1-5-18)
1.3 Disposition of IR-4 Field Data Books and other documentation 6.0 (1-5-18)
12,1 Archive and record storage 6.0 (1-5-18)
12.2 Retention times for documents in archives 6.0 (1-5-18)
13.1 Quality Assurance 6.0 (1-5-18)
14.1 Procedures to follow in case of EPA inspection 6.0 (1-5-18)
142 Procedures to follow during an EPA inspection 6.0 (1-5-18)
14.3 Procedures to follow after the EPA inspection 6.0 (1-5-18)

Submitted by Field Research Director: M X‘;{?ﬂ%’% - DATE: [—& 7— {7

Bernard H/Zandstra

N ] e
Approved by Regional Field Coordinator: MU...\-\)J DATE: |- % -

Anthony VanWoerkom



Department of Horticulture Reviged: 1-5-18

Mizhigan State University Revision Number: 6.0

East Lansing, MT £8824-1325

SCP 1.1

TITLE: Ceneral requirements Zor Standard Cperating Procedures {3CPs).

PURPQSE: To provide guidance in development and use of sops ior field research
studies.

3COPE: Field pesticide residue studies in the Department of Horticulture at
Michigan 3tate University.

PROCEDURES:

1. The IR-4 Field Research Director {FRD) will develop standard operating
procedures {(scps) for ail phases of researck conducted in support of pesticide
registration. Adherence to the sops will assure compliance with EPA requirements

far Good Laboratory Practices (GLP;.

2. The incividual sops together with & directory and SCP Approval Log will
onstizute TEE S0P for IR~¢ pesticide residue studies at the Department of
ho:ticulture, Michigan State Unlversity.

3 THE SOP will be reviewed annually and revised as needed. The revision number
and date of revision will be recorded in the SOF index, which will be maintained as
part of THE S0P. All earlier versions of THE 50F will be archived at headquarters.

4. Any deviations from the sops that would affect +he results of a study nust be
decurented in writing arnd signed by the Study Director.

nt version of THE SOP

s responsible for a“nually distributing t < e
THE SOP upon regquest.

i fo h
to the RFC. Other study personnel will receive copies of



rtment of

epa Horticulture Revised: 1-7-18

Michigan State Universits Revision Number: 6.1

Bast lansing, MI 48824-1325

SoP 1.2

TITLE: Arnual review and revision.

PURPOSE: Rececrd annual review and revisions

SCOPE: All scps

PROCEDURES

1. The "Standard Operating Procedures for pesticide residue b:-a s on fruits,
vegetables, and ornamental crops" (THE SCP) will be reviewad annually by the
Fieid Reqea*v“ Director and revised as needed. The date of the review and the
numbers of the sops revised will be recorded in the SOP Iindex.

2. Major revisions of THE 80P will be designated by whole numbers {e.g., 1.0,
2.0, 3.0}.

3. Revisions of individual scps will be designafted by decimal numbers {e.4g., 2.0,
2.1, 2.2, 2.3).

4, A -ovision provides a subsitant rnge in the meaning of the S0P. Correcting
speiling and formattin srrors along with making minor changes that clarify
~he Lrterded meaning of the S0P don “e & revision.

5. When many Lndi"ld*al sops have been revised, a major revision of THE SOP will
be instituted and designated as the succeeding whole number



Department of Horticulture

Michigan State University
MI

East Lansing, 48824~1325

Revised: 1-5-18
Revigion Number: 6.0

TITLE: for THEE S0P.
PURBPOSE: 75 define the terms used in this SOP.

All 50Ps

mAAT R
ROCEDU

P RES

In all sops developed
specified.

developed by Bernard

508,

E., Zangstra.

the following terms will have the meanings

a. BATCE - a specific guantity or lot of a tast substance thal has been
adequately characterized.

. EXPERIMENTAL START DATE - the first date the test substance is applied o
the test system (crop;.

o. EXPERIMENTAL TERMINATION DATE - the last date on which data are collected
directly from a study.

4. 500D LABGRATORY PRACTICES {(GLP) - a set of guldelines mandate y Congress
To which researchers must adhere to assure the integrity of research data.
ALl IR-4 studies are Porduct°" under GLF gu;collres.

e. MASTER TIMETABLE - & .ist of trials which is maintained by the Field
Research Director. It m‘sf se indexed by test chemical and ;_og, and
contain type of trial, appreximate experimental start dat andd termination
dates.

£, MASTER SCHEDULE - a list, ained by the guality assurance unit, of all
siudies conducred at the testing facility indexed by fest substance, and
containing the test sysyem, nature of study, date study was initiated,
current status of each study, identity of the sponsor, and name of the study
director.

g. aRQEOCOL - z specific docuner provided by the sponsor that contains
details for a"”drate complet cf a trial.

n. QUALITY A“va DNIT (QAU; - any pPr< or orga“izEC‘ﬁral eleme“:, EXCEPT
THEE STCODY RECTCR OR FIEZLD RESEARCH D "TC who is dv,-gna ed to perform
the monito:;nc duties to assure that the resﬁarch ie conducted according to
Standard upe***irg Procedures and GLP. Regional IR-4 representatives will
designate the Qual lty Assurance Officer (QAO) for IR-4 trials.

i, ATA - wor ksheets, record acran e that are the results
of original observations and t {s ingcliudes
photographs and computer printouts.

9. RESEARCH - the colleciion of information about a particular subject.

k. trhe individual, corporation, associatioen, scientific or academic
estab-ﬁshment, NOIanvenf agency or other organizati onal unit who initiates
and supports, by pro ton of financial or other resources, a study.

i J PR EDURES (SOP) - written documentation of routine
activities utilized in research studies.

m. TRIAL - an experiment in which a test srbstarﬁe ‘pesticide) is applied under

condirions to determine or help predict its effect, metabolism,
enviro nﬂonual and chemical fate, or ot“eL c"a*"cteristics.

n. FREQUENTL SED A ROW&M: ~
Michigan State University {(M8U)

Plant bd Soil Sciences RBulliding (PSSE)
Borticulturs Teaching and Research Center (ETRC]
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sop 1.4

TITLE: Numbering system for SCPs.

PURPOSE: Toc provide a general cutline Zor SCPs via a numbering system
SCOPE: SOPs developed by Bernard H. Zandstra.

PRCCEDURES:

1. SOPs wil: pe organized using these major headings:

1. General rules and reguirements for Standard Operating Procedures {SCPs)
2. Personnel

3. Study protocol and expe*iwental design

4. Site selection &nd plcot establishment

5. Agronomic practices for field experiments

6. App‘icati on eguipment calibratio 37 maintenance and use

7. Test cal receipt, stcrage, handiing and dispoesal

B. Safe hanuxlnc of pesticides and use of safety egquipment

9. Ccllection of po ticide data, weather data, and other information

2. Residue sample collection, storage, and shipping
11, Trial reports

12. Brchives and r
13. Quality Assuran

14. EPA inspection
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TITLE: Format fcor sops

PURPOSE: To assure a uniform format in the development of sops.
SCOPE: All sops developed by Bernard H. Zandstra Zor use in the conduct of

field research itrials.

PROCEDURES:

-

1. The fcllowing is the forma

ot

<o be used for each standard operating procedure:

Department of Herticulture Effactive Date:
Michigan State University kRevision Number:
East Lansing, MI 48824-1325

Revision Date

PURPOSE: tBrief description of the purpose oI the so

)

K&)

(Describe the operating procedures from beginalng to end so that regulatory
personnel can understand what was done.}
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SOF 2.1
TITLE: Personnel.

PURPOSE: To describe personnel involved in pesticide registration trials and
their responsibilities under GLP.
SCOPE: All personnel directly involved in the trials.

Jor gL

1. Each individual engaged in the conduct of cr responsible for the supervision of
r b ucation, training, and experience to enabls that person o

2. Personnel involved in pesticide registration research will be designated as
Study Director, Field Research Director, or other person el.
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i

TITLE: Study Director,
PURPGSE: To describe responsibilities of the Study Director.
SCOFPE: All IR-4 field research studies.

The Stucdy Direct for each

Headquarters. @ Study Direc

4 : 112

; tor has overall responsibility for the technical
conduct of the study, as well as for the interprstation, analysis,
documentation, and reporting of results, and represents the single point of

study contrel.
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509 2.3

TITLE: Field Ressarch Director

PURPOSE: To desczribe responsibilities of the Field Research Director.

re
W
Q

T Regional Field Coordinator will designate a Field Resear”h Director for each
crial. The Field Research Director has immediate and personal responsibility

for conduct of a2 trisl, including supervision of a.l other personnel involved

in the trial.

will:

4. Assure that the trial is carried out according to the protocol and good

laboratory practices.

. Assure that personnel, resources, facilities, eguipment, materials and
rethods are available as scheduled for the conduct of the trial.

¢c. Assure that all personnel conducting the trial snderstand the protocel and

sops for the trial.

4. Maintain a Master Timetable for all IR-4 fieid research trials under his

contrel.
e. Submit a copy of the Master Timetable to the QAC within a timely manner of
receiving all trial assignments.

. Complilete all

ith review and approval from the FRD, the GLP coordinator wil

il cports and raw data (except as
oted in sogp e} to the RFC upon completion o

the trial.

()]

a. Report deviaticns from protocel or SOpSs to Study Director.

. Respond To all deviations reported by the Quality Assurance Unit {(QAU} in
ric

c. Prepare responses to 2QA Audits and Field In-Life Inspec tiens.
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S0P 2.4

TITLE: Other Personnel.

PURPOSE: To provide information concerning requirements under GLP? for cther

personnel involved in pesticide trials.

SCOPE: A1l IR-4 field research trials.

PROCEDURES:

1. The Fileld Research Dxrcctor will nhave on file a current summary of training and
experience ard a job description for all personnel actively engaged in the
conduct of a trial.

2. Temporary field workers invelved in critical phases of a trial but NOT entering
data in Tnhe FDB do NOT reguire {V or training record. However, a scparate page
should be incliluded in the FDB that prozlaes their names, describes the
impromptu training that was given and identl ifies the actions performed in the
trial.
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SOP 2.5

TITLE: Organizational Chart,
e regquiremen
leld researc
chart which r

the personne
eld Resea

reflect

Revised: 1-5-18
Revigion Number: €.0

+s for an organizational chart.
h trials.

the management of the faciiity and the

1 engaged in IR-4 trials will be developed and
rcn Director.

2. Each entry in the chart should show the name and title of the person filling
that position.

3., The chart must show how the Field Research Director reporis to the Study
Director and the National Director, and the relationship between the QAU and
the other parts of the organization.
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PURPOSE:

SCoPE:
PROCEDURES :
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Horticulture

sraining for personnel in

documented.

recelived at weorkshops,

ation beyend s

2ll personnel actively

et

7

clv

ad in IR-4 trials is

invelved in IR-4 field trials.

dary schocl should be included in each pers

conferences, etc. should be recorded.

certificates issued should be retained in the personnel

1 document any cther training provided for
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Study protocol and experimental cesign.

thodolegy for obtaining a study pretocol and

PROCEDURES:

1. The sponsor will provide the SN‘Hy Director with a protocel to folliow in doing

tria.. The Study Directeor will provide a copy of the protocol to the Field
Research Direcior.

2. The p*o*uuo- is an off
tnat the data generat

in :hp reg

3. 7The Field Research Director is responsible for meeting all reguirements of the
protocol.

4. The Study Director will sign the cover sheet, indicating that *c agrees with the
protacel, and then send it to the Regional Fleld Cocrdinator. ne Regionzl
Field Coordinator will forward it to the Field Research Directc-.

5. imetable incliuding all major
tion in & given year. Thne
tapble to the Quality
r as early as possible. The
val Master Timetables.

]



Department of Horticulture
Michigan State University
East Lansing, MI 48824-13Z5

TITLE: Deviations from protoco

dealirg with unforeseen changes in protocols
reclude complete compliance with the

initiated by S$ponsor, Study DJirecter, or Field

1. For changes in protecols initiated by the Sponsor ©
Director wiil send a copy of the protocel

Study Director, the Study
in the protocol to the Field Research Dir

g specific changes
1 change form
erimental start

1 be attached to

[ e e e
should be sent to the Field Research Direc

date when practical. & copy of the protocol change form wil
the protocce! and a copy will be filed with the trial repcrt.

3]

vor deviations from protocel initiated by the Field Research Director, the Field
Research Director or the GLE Coordinator will prepare a study deviation form
and submit it to trne Study Director and notify the Study Director by emalil or
phone as scon as possible. The Study Director will determine appropriate actlion
for deviations. Minor deviations that do not significantly change the results
of a trial may be accepted.
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50P 3.3

TITLE: Experimental design

PURPOSE: To assure that a.l efficacy, yield, and phytotoxicity data developed is
statistically sound.

SCOPE: A1l IR-4 field research trials to support pesticide registration.

PROCEDURES:

1. The experimenial design as specified py the protoc ol shcuLd e used. Residue
trials are normally not randomized. Efficacy and payto oxicit Yy trials may be
randomized. The experimental design used should be “ocbmente in the Field
Data Book.

2. IK-4 does not normally regquire Field Research Director Lo analyze date.

3. Draw a plot map showing the locatlion of each piot. Retain the plet map in the
Field Data Book.
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P
‘4. 4

: Site selecticn, plot estaplishment and use of GPS

SE: 7o assure that plots will provide the required data and sampies with

ufficient uniformity te meet EPA requirements.
A11 TR-4 field research frials to support pesticide registration

CEDURES:

Sites will be selected that are representative of normal producticn areas for
zhe commodity.
enough t¢ accommodate the number of treatments, required
e sample sizes required by the protocol.
Where possible establish site so that treated plots are downwind of the
untreated plot or downslope of the untreated plct.
Locats the site with sufficient isolat:zon Lo minimize contaminaticn from
exzernal scurces such &s cunxe:cial operaticns or other research studies.
Obtain a soil test for the site as per scp 4.2
Tf the trial is to pe conducted on on a commerclal farm,
cu iiap rower with a pli :, managed Dy accepted
o ices and with a prev cus pesticide his:cry that meets
P
- e

If

+he site is on a commercial farm,

arrangement

s be made with the grower

- i

for crop destructicn and remuneration if & non-registered pesticide is used oxn
nis crop.

If the commodity is azlready estaplished, select & site that has a uniform stand.
Prepare a piot map showing the location of each plot on the s‘te, the Nerth
azimuth and any a_oai‘lcaat sloge. The plot map should contain permanent
reference yuLnbn so that the pliots can be relocated after the trial is
cerminated. ; vhe site may be identified by and permanent
langdmark referen:e jole determined by a hand-held UPS unit.

Piace 2 stake a- the first plot identifying the trial number. Assign each
treatment and subpioct a nuamber. Number stak with sufficient mnforma:ic kel
‘dentify the replicate and treatment assigned *o each plet.

Identify bo*n ends of eash plot with a marker of sufficient visibility %o be
seen easily throughout the duratzien of the <rial.
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Sop 4.2

TITLE: Soil saempling and characterization.
PUREQOSE: ~s describe procedures for taking soll samples for field trial sites
SCOPE: ALl TR-4 field trials.

2. 1f no current soil test is available, take a s0il sampie during the experimenta
ering using the following methods:

a. Using a clean soil probe and clean bucket pag take 10 teo 20
randor scil sawples a* a 6 to & inch depth and place samples in
the clean bucket or plastic bag.

L. Once all sampies are take mix the soil thorougnaly in the bucket or plastie
bag. Fiil sciil container wi 1 soil from the bucket or plastic bag. Label

the containe
<

r with an identification number and send it to the Michigan State
University Soil Testing Laboratory for analysis.
3. "o determine soil type and series for the site, look up the field location in

the appropriate county soil survey report.

ithin the last 5 years, use the resulits of that
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S0P 5.1
TITLE: Agroncmic practices for field experiments.

FURPOSE: To assure that Crops grown for pesticide trials are produced following
gocod agronemic practice

SCOPE: All IR-4 pesticide trials to support registration,
PROCECURES:
1. Derermine good horticultural practices for the commodity to be grown.

plowing, disking, dragging,

Z. Perform and record all cultural practices {(e.g.
T nting. Fertilize as needed to

cultivating) carried out before and aft

3. Apply pesticides that will not interfere with the outcome of the trisl, as
needed, %0 grow the crop. Record all pesticides appiied in the Field Data
Notebock.
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.2

Greenhouge, shadehouse and testing facilities.

PURPOSE: Te assure that greenhouse and shadehouse facilities are adequate for
growing transplants for IR-4 field trials.

PROCED

All IR-4 field trials in whi
used for growing Trang

ch greenhouse or shadehouse facilities are

’()
o
m
pot|
ot
o B

JRES:

Fach greenhouse or shadehouse must iciently large enough to contain the
plants for a zrial. BLl flats wil: ; ted for identif ion zngd action
dates. Appropriate cbservations will be entered in the 34 Dzta Notebooks.

Piants should be grown under good horiiculture precedurgs LO provi ‘de
acceptable gplants for the trials. Plants exhibiting disease or pest probliems
will be removed from the open gresnnouse areaz and exazmined to determine the

cause of the probliem. Observations will oe reporte d Zo zhe Field Resesrch
Direccor.

In projects that require transplants to be created during greenhouse
production, the test substance will be applied to the flats or plants on the
grassy area adjacent to the greenhcuse. Transpiants will be returned to
greenhouse within 15 minutes after application.

Greenhouse temperature will pe menitored by a portable thermographic device
for proiects that require transplants to be rreated during grececnhouse
production. The thermographic device will be maintained irn accordance with SOFP

9.5 and 9.6.
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SOP 5.3
TITLE: Seeding and transplanting.

PURPCSE: that

Tc assure
practices.

commodities

SCCPE: All IR-4

trials,
PROCEDURES::

1. Follow good horticultural practices

2. Belect z

Catsz

suitable
Notebook.

cultivar for the

w
0

ged
rac

1

+
-

ces.

trial.
If +he information 1s avallsble,
transplants were received, and lot n

Revised: 1-3-18
Revision Number: €.0
are established folliowing gcod agriculzural

i

)

“he Ccrop.

oy

Note cultivar and source in Fi

1
alsc note the date that seed

O
t

umper.

H

or transplant to establish the crop according to accepted horticultura:l
3
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TITLE: Crop maintenance.
FURPOSE: To assure that commodities are grown under good nort‘"uAqua practices
and Lo provide a uniform crop for observaticon an 3 harvest.

S5COPE: ‘ AllL IR-4 field triais

a. Maintain the crop as well as possi

iple throughout the duration of the trial.

b. Aﬂp sve L“v applicak'or of labeled pesticides as needed to prevent losses due

Tl
not apply pesticides that may interfere with the chemical
“a*yaA- of ch pebtl cide under study. If in doubt call the Study Direct

<. Provide all records of pesticide applications including product, active
ingredient and rate.

d. Compile all ivrigaticn and rainfall
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SCP 6.1
TITLE: Bpplication equipment calibrati maintenance and use.
PURPOSE: To descripe the calibration, maintenance, and use of pesticide
application equipment used iIn IR-4 researc n trials.
SCOPE: ALl application equipment used in cxperiments to support pesticide
z’eg.l.straviorz.
PROCEDURES:
I, applic a:-on equipment used for conducting GLP studie should be inspected,
~ed and maintained pricr to Lhe beginning of the ‘le_c season. The written
rds from this maintenance and inspection will be reccrded on the zguipment
nance and Calibration form. Pre-seascn GGUIDTen- maintenance is
ped as inspecting all lines, hoses and connectiens, removing and
aning all nozzles and screens and performing an initial calibration.
2. Written records noted on the Pesticide Application Eguipment Maintenance an
ibration form will designate activities as routine or non-routine.
a. Pre-season inspection, , maintenance, testing and calibration
sre routine procedures.
b. Any repair as & result of melfunction is nen~-routine.
3. in the case of eguipment failure, malfunction or damage, the remedial action
plan will be followsd and alternate equipment will be chtained to complete
trial requirements. A written description the equipwment failure or malfunction

1 e rebordcd on the

Wi

hpplicati
than one trial with the same
ensure integrity of succeedi

Equipme

nt Maintenance and Calibraetion form.

equipment will be cleaned after each use {unless spraying mcre

chemical at the same rate immediately after) to
ng applications.
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LE: Calibraticn ¢f 3 hand carried COZ pressurized boom spraver.

0SE: Toc set the delivery rate of the sprayer to ensure accurate applilication
of the pesticide.
E: A1l IR-4 sponsored trials where a hand carried COZ pressurized sprayer

o]
is used in the application of pesticides.

EDURES:

prayers should be calibrated daily before use, or as reguired by trial
p-~ tocols, and resulis recorded in the appropriate Field Data Book.

Visually inspe

ect equipment for cbvicus wear or potential leaks and repair or
replace as necessar

Y-

Choose the appropriate nozzle tips to deliver the volume, pressure, znd sgray
pattern reguired.

Pressurize the spray tfank with sufficient CO2Z to maintain the desired pressure
throughout the aspplicatien. 8et the pressure regulator on the Co2 tank to
deliver the desired voliume and pressure at the nozzle.

T determine whether all nozzles a:
ated cylinder and open the

v
Y
r
o]
ot
o]
0

uniformly, place each nozzlie in

a gradu vaive for a given length of tine.
Replace nozzle tips that vary more ¥ from the average. Repezat the above
procedure until all nozzles are discharging relatively uniformly.

When spraying with a single nozzle boom, use even spray nozzles znd measure the

desired band width before spraying the treatment plots.

B

When spraying with a multiple nozzle boom, hold boom at desired height ovey
target (o obtain an approximate 30% overlap on each side of each nozzle.
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Caliprate the boom as follows:

a. Calibration calculations are based on information provided in the Sprayi
Systems Co. Catalog. All fluid dellivery calculations ars based on the
zssumption that any XX02 nozzle deiivers 0.2000 gallons of water a minute at 4
rsi, any XXC4 nozzle deﬁlv"ra 0.40C0 galion of water a minute at 40 psi and
¥X10 nozzle delivers 1 gallon of water a minute at 40 psi. To extrapolate to
30 psi, tne following formula is used:

Thus, for our applications with 8002 and 11002 nozzles the GPM at 30 psi (GPM]
caiculation is as follows:

GPM30 ¥30 GPM20 5.48

————— = e —p —mmm—— = —--——-— — GPM @ 30 psi = 0.1734 gpm

L2000 N4g . 2300 6.32
3785.3 mi/gal % 0.1734 gpm = 6£656.4 4 ml/sec per nozzle @ 30 psi.
Trne delivery of an XX04 nozzle is elivery of an XX(C2 and the
delivery of X¥10 is Zive times the ¥X07. Therefore, in this
formala, an XX04 nozzle would dell 23 mi/sec and an XX1C would deliver
34.70 mi/sec.

b. 7o calibrate the boom and COZ pressure regulator, the tank is filled with
water and pressu grized. The nozzles are piacad into graduated cylinders andg th
trigger valve is cpeued for 13 or 30 seconds(depending on nozzles selected}.

8002 and 13002 nozzies sheould celiver 328 =l in 30 seconds. E00C4 nrozzles
should deliver 326 ml in 15 seconds. 8006 nozzies should deliver 482 ml in 15
seconds. BO1O nozzles should deliver 820.5 ml in 15 seconds. If delivered
volume is rot correct, the G2 regulator is adiusted and the process repeated

i
unti: the delivery is within 3% of the deazrwd amount. The pressure readings
on the CO2 regulator and spray boom are recorded for each test. When the
correct amount has been delivered three times, vbe poom is considered
calibrated. Calibration results (pressure readings and noz‘le discharge
volumes) are recorded ir the Tield Data Bock. The first calibration of the
season, or these caiibrations reguiring maintenance and/cr repair of sprayer
equipment will be reccrded on the Equipment Maintenance and Calibration Form.

Calculate walking speed as follows:

a. Wwalking speed is calibrated by marking out a 25 foot strip and walking it
with a fuil sprayer and timing each trip with a stopwatch until the correct
time for 50 feet is achievad. Time for 50 ft is calculated by the following
formula:
a x 50 £t 3785.3 mi/gal
———————————————— X b gpa X ——------------ = time in sec for 50 ft
43,560 fti/facre o mi/sec
a = effective band width in feet, or plet width for directed applications
b = desired volilume per acre in gallons
c = volume of boom in mi/sec at desired pressure

0
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b. Our four rnozzle boom cornsists of four nozzlies mounted 16 inches apart with a
band width of 64 inches With 8002 nozzles it delivers 43.76 ml/sec (four BGDZ
nozzies x 10.9%94 ml/sec}. Thus:
5.33 x 50 £t 2783.3 mnl/gal
——————————————— X 20 gpa x --—-=--------- = 10.6 sec for 50 ft
43,360 fui/acre 42,76 ml/sec
c. Our four npozzie boom with XX04 nczzles {8004, 9304, 11C04, or CCO4:
delivers §7.52 ml/sec {(four XX04 nozzles x 21.38 ml/sec). Thus:
5.33 = 30 ft 3785.3 ml/gal
——————————————— x 40 gpa x --——=----=---- = 10.6 sec for 50 ft
43,560 fo/acre 87.52 ml/sec
This boom may be adiusted so that the ocutside nozzles spray the sides of the
plants while the centar nozzles spray the top of the plants. This boom is used
for small to moderate sized frult trees and plants.

d. Wider cor narrower
a boom and recalibrating

bands <

by adding or delieting nozzles from

&8

2. OCur two nozzle boom consists of two nozzles mounted 16 inches aparl with a
pand width of 32 inches. It delivers 21.83 mi/fsec {2 nozzles x 10.94 ml/sec).
Thus:

2.67 x 50 £t 3785.3 mi/gal

———————— mme—e== % 20 gpa X ~—-=-=====----- = 10.6 sec for 50 ft

43,560 ft</acre 21.88 ml/sec
f. Cur two norzle tandem boomr consists of two nozzles (8010 mounted 12 inches
apart in tandem. {The second nozzlie is behind the first nozzie.; It delivers
179.4 ml./sec from twe nmczzles and has a band width of 16 inches. Thus:

1.33 = 50 It 3785.3 mi/gal

--------------- x 200 gpa X ~--—-=-----=---- = 10.6 sec for 50 ft

43,560 ft“ /acre 10%2.4 ml/sec
. Speed in miles per hour is calculated as follows:

5,280 ft/mile

————————————— = 105.6 x 10.6 sec = 1119.3¢& sec/mile

50 feeat

1119.36 sec/mile

———————————————— = 0,311 hr/mile

3600 sec/hour

C.311 nr/mile
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TITLE: ralibration and use of a tractor-mounted CQO2 pressurized boom sprayer.
PURPCSE: 7o set the delivery rate of the sprayer Lo ensure acgcurate applicarion
of the pesticide.
BCOPE: Al: IR-4 sponsored trials whare a tractor-rounted CO2 pressurized

sprayer is used for cesticide appiication.
PROCEDURES:

. Visually inspect equipment for cbvious wear or potential leaks and repair or
replace as necessary.

2. Choose the appropriate nozzie tips to deliver the volume, pressure, and spray
pattern reguired.

3. Pressurize the spray tank with sufficient C02 ©o maintain the desired pressure
throughout the application. Set the pressure regulazor on the ZC2 tank to
deliver the desired volume and pressure at the nozzle.

4. 7To determine whether all nozzles are discharging uniformly, place a centainer

under each nozzle to catch cutput. Open the valve Ior a given length of time
and measure the output. Do this at least three times. Replace nozz le tips
that vary more than 5% from the target de imery rate. Repeat the above
procedure until all nozzles are discharging relatively unif rmly.

5. Adjust boom height over target to obzain an approximaze 30% overlap on cach side
oz each nozzlie.

6. Calibrate tne otoom as per S0P 6.2

7. Calibrate Lnhe tractor ground speed using the formula from SOF 6.2 section §,
using a 10C ft strip instead of a 30 ft strip. The time to travel 100 ft is

21.2 sec.

8. Check the speed of the

<ractor by operating :h tractor over & measured
Gistance of 100 f: at the calculated speed and record the time iz vakes to
travel the distanze. Calculate the actual miles per hour (mph} from th

following formulas

Fezt traveled X (.682

Record transmission gear and range and e:qi“e RPM at which the desired ground
speed is obtained. Use fhese settings for fuiure calibratian.

3. Record the
Book.

length of the plot in the Field Bata
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sranular applicator.

PURPOEE: To set the delivery rate of the granuiar applicator Lo snsure accuriate

appiication of the pesticide.

SCOPE: All IR-4 sponsored trials where a granular app.icator is used in the

oy

d

&

applicazion of pesticides in field research.
EDURES:

Inspect the spreader to determing thab it is clean and in good mechanical
condition.

Fiil the spreader at least half full of the e material to be applied. Attach a
pan under the spreader to catch the ma teria it is z i

’ﬂ‘
E

w
w

Measure an area of 0.0l acre or 435.6 square feet {e.g., 43.5 ft long X 10 It
wide) .

Cetermine the aporﬁx1 ste setting of the openings and the approximate speed to
wailk for the desired amount O t

Operate the applicator over vhe measured distance and cgllect the cutput in the
pan attached to the spreader.

Weigh the material from the pan and nultipiy by 160 to give the amocunt applied
per acre.

Continue with steps 4 through 6 until the deslired rate
the desired amoun® per acre.

Example: You want to appily 10 ibs product per acre. Spreader band width is
H =
——————————— = 43.5 ft {cistance to walk;
vou should apply 1/100 of the amount per acre in this area, or 0.1 1lb (45.439}

An alternative method of granualar application is Lo weigh cut the amount of
product needed per plot, and apply it uniformly with a shaker.
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TITLE: Cileanup of application eguipment.

PURPOSE: To ensure that pesticide application eguipment is clean to avoid
contamination of succeeding trials.

SCOPE: AllL IR-4 fisld research trials.

PROCEDURES

1. Apply any excess pesticide mix or granules to an approved area.

3. Rinse tank with clean water. Place approximately 1 tsp of tank cleaner in rinsed
tank. Add epproximately 1 liter of wa nd mix sclution by shaking tank.
Spray ouft soapy water through boom. R e tank at least 2 times with water.
Fill *ank approximately half way with water and spray Out conients through
boeom.

(V)
[4)]

tore portaple equipment at ETRC in Bldg 457K, Reom 104.
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6

Remedial action in case of eguipment failure.

: Tc ens: a prescribed course of acticn is followed in case of
i L

21 IR-4 field research trials.

URES:

quipment is identified as all instruments, apparatus and implements used %o
complete measurement, application and assessment for IR-4 field trials.
Equipment includes, byt is not limited to, sprayers, applicators ana nozzles,
tanks and pressure regulators, temperature monitoring systems, weather

v

monitoring equipment and meters, hand heldo GPS unit, soil probes and samplers,
stop wazch, pH strips, freezer, balance used for weighing test substance and
sample weights, graduated cylinders, tape measure and wheel.

In the case of eguipmen:t fallure, malfuncticn or damage, equipment will be
repaired, alternate eqguipment will be secured, or service perscnnel will be
contacted to perform non-routine maintenance to return eguipment to working
order and complete trial regquirements.

If 2 trial is not affected or impacted in any way, it does not need tc be
noted in the Fieid Data Bock. If z residue trial is impacted by equipment
“ield Data

al 2

a Rooks of all affected trials. At
s should include the nature of the
actions taken and an assessment cof

failure, it sheould be noted in the
a minimum, dogumentation of these acti
fai’J*e, date of first wc Lhe, remedial
potential impacts on Iri

&
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TITLE: Calibrazion, Use and Maintenance of New and Borrowed Eguipment.

2URPOSE: To ensure proper calipraticn and accu ue measurements with the use of
borrowed Pquipmen‘ Oor newly ac qzzred q1 iprent for which SCPs have not
yet been written and approved.

S5C0PT: &1L IR-4 field research trials,

1. Be familiar with any available manuals pertaining to the use, calibration,
and maintenance of borrowed eguipment.

2. Calipration:

a. Calicrate all borrowed eguipment before use 1f appropriate for its
intended use.

b. Follow the calibration instructicns in the specific egquipment manual, if
available.

2. If no calibratien
o

instructions are availapble, follow the industry
standards for ¢ rat

iib ing a specific type of equipment.

d. Record the calibration method followed in the equipment log.

a. Prior fo using any borrowed equipm
determine that it is working grops
for 1ts intended use.

ct the equipment Lo
ion is appropriate

o

Make any necessary repalirs cor adjustments pricr to using borrowed
equipment in the study.

c. Be sure equipment is clean

of the equipmen

d. Be thoroughly familiar with

e. Oniy use borrowed eguipment when personal safety can be assured.

c ith the owner c¢f the eguiprent if any majocr
epalirs are required.

guicment &t

b. Check borrowed e
{e.qg. oil, gas,

malntenancs

sistance is required because o faliure or m

¢. If as alfunction, consult the
manual and/ozr the manufactursr or service personnel regarding repair or
maintenance to borrowed eguipment.
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Documentation:

Designate the person responsible for cach operation in the equipment
leg.

v N n d -
ircliude dates of maintenance and calipration and descrlne whether the
maintenance operaticns were routine and followed the written standard
operating preocedures agove.

Record in the eguiprent iog the maintenance and calibration operation

Record any non routine repalr
result of failure and mal unge!
how and when the defisct was di

response o0 the defe t.

performed on porrowed equipment as a
ion. Document the nature of the defect,
scovared and any remedizl action tazken in
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SOF 7.1

FITLE: Test substance storage handliing, énd records.

PURPOSE: 7o describe the procedures for handling pesticides and documenting ail
uses.

SCOPE: Al)l TR-4 field research trials.

PROCEDURES:

1. A1l personnel involved in the handling cf pesticides should be preperly trained
in their use and wear appropriate protective equipment as described on the
pesticide label.

2. ALl test substance receipt, aprlication and disposal must be recorded in the
espective IR-4 Field Datz Bocks and receipt, transfer and/or dispesal in the

facility Pesticide Log Book.

4. Test substances and be stored in 3 manner Lo ensure their

integrity and temperatu: : be monitored.
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SOF 7.2

TITLE: Test chemical request, receipt, use, and Gisposal.

PUREOSE: To ensure that chemicals used in residue tests are properly raceived,
izgged, stored, and disposed of upon completion of the trial.

SCOPE: ALl pesticides used in TR-4 ficld research trials.

PROCEDURES:

Ny

~J

Jpon receiving study protocols for the current year, the Study Director will

contact the manufacturers cof the reguived pesticides to obtain characterized

samples of the pesticides of sufficlent guantity to complete the trial. If the

pesticides were not crdered by the Study Directer, the Fleld Research Director

will contact the manufacturer Lo obtain Fha*awL,_;zod sarples. Pesticide
a

s EEl A

¥ ] =

samples used in residue frials should be cobtained in the year in which the

trizl is performed.

Upon recelip £ is, record the following information from

centainer or p iccumentation in the respective IR-4 Field

Books; Test Substance Records: date c¢f receipt, name of individuzl re
arr:

- #
test sukbstance, <

iv
~ier and tracking number, nane of substance, batch or ict
nuwbe' expiraticn date and source, amount received, container description and
condition upen arrival, CGLP status and storage locazion. Exam¢n, the
FC”OTp&ﬂYlﬂ" L;:c“cL,re for any pertinent informaticn regarding storage
conditions, such as temperature requirements. Upon completicn of the trial a

~opy of each Test Substance Record will be added to the facility IR-4 Pesticige
.cg Book.

Labmel test thf:tanc

s ubs ce container with Field ID #, date received, batch or gt
Aunber, expiration date, storage rqu-rcmen- conditions and initials. If{ there
is more than one container for a single trial or more than one location using
the same test substance, each contziner should be labeled with a unigue number
such as 1 of X, 2 of X, etc. An additicnal label may be attached to container to
document this information.

If a test substance srrives without an er] aticn date or evidence cf GLP
status, contact Study Director immediately.

Upon use of a pesticide,

re the respective IR-4 Field Data Book the date
usad, amount usac, purpcss,

itials of person using the product.

Upon completion of a trial, extra test pesticide may be disposed cf in a legal

manner; e.g., "*”p maintenance. Record all use or transfer in the IR-4 Field
Sata Book and/or IR-4 Pesticide Log Book.

Test chemical ceontainers must be stored until indicated by the Food Reguest
Database - Ta.t SLFS+anCC Contaliner Disposal Ahproval list from Headguarters
found on the IR-4 website. The disposition and/or disposal of containers will
pe reocorded in the facility IR-4 Pesticide Log Bock.
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SQop 7.3
TITLE: Test chemical storage
PURPOSE: To descripe accepiable
chemicals.
SCOrPE: Storage facili

trials.

1. The chemical storage facility shouid have 1
indicating the hazardous nature of ihe cont

i

ted access and a sign on the door

2. All test chemicals should te stored in a locked cabinet in the chemical storage
cility. Store test substance containers until a disposal date is iﬂd*:a ad on
tne Food Reguest Database - Test Substance Container Dispesal Approval list
which is available on the IR-4 website. Xeep pesticides from freezing. Maintain
chemical storage temperature records in a permanent file.
2. Monitor room Ttem

cemperature with a data logger/recorder {(primary devise marked “AY,
back-up system marked “B”!. Recorders will be replaced or serviced befcre
1ifetime of batteries is reached. Annual verification of temperatures

recording devices is performad and recorded in the permanent file. A

deviation from standard is less zhan 5%. Data Loggers are set Lo reco
temperature readings every 30 minutes.

4. Have a spill kit accessinle in the pe
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S0P 7.4

TITLE: Calzulating and measuring liguid pesticides.

PURPOSE: To ensure an accurate dosage of liquid pesticides in IR-4 field

research trials.

SCOFE: All IR-4 field trials using liguid fermulaticns of pesticides,

PROCEDURES:

i. Apply all applicaticns in 20 gpa unless directed differently by the protccel or
as recemmended by FRD. Mix a minimum of 1 gallon of spray mix for ea~b
treatment when possibkble,

2. <Calculate the amount of ligquid pesticide needed per volume of spray mix by the
following formula:

= ml pesticide/gal. cof spray mix
mi. pesti needed = total ml. of pesticide reguired

3. Obtain a clean graduated cyliinder that is of a volume appropriate toc the
guantity of pesticide reguired.

4. TFor test substance velumes less than 10 ml, measure to the nearest 0.2 mi
gracation. For volumes betwsen 10 and 25 ml, measure o nearest 3.5 ml
gradation. For volumes between 75 ml and 50 measure to the nearest 1.0 ml.
For voiumes over 50 ml, measure £¢ the nearest 1 ml or accuracy allowed by
measuring device. Read the level of the liguid in the cylinder at the pottom of
the meniscus. Record *ha amount actually measured. After dispensing the test
substance from zhe original container, excess material will no: be returned to
the original container.

%. Afzer the carrier water ha measured into the spray tank, add the liguid
pesticide to the spray tank. Hv;u mack a sufficient quantity of carrier water
to adegquately rinss the test substance from the cylinder. Rinse the measuring
device at lezst three times or until all pesticide has been v*sibly remcved.
Pour the rinsate into the spray tank and add the remainder of the carrier
water.

6. Record the amount of pesticide removed from the container and the purposs of use
in the Test Substance Recorda Use Log of the FDB. Record the amcunt of test
gubstance, carrier and adiuvant in the Application Record of the FDB.

7. Wash all measuring devices with soazp and water after each use.
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SOP 7.5

TITLE: Czlculating and

measuring dry pesticides.

T¢ ensure an accurate dosage in the application

of dry pesticides in
IR-4 field research.

I All TR-4 field trizls using dry formulations of pesticides.

1. Apply 21l applications in 20 gps unless directed differently by the protocol or
as recommended oy FRD. Mix a minimum of 1 gallon of spray mix for each
treatment when possible.

2. Calculate the amount of dry pesticide needed per volume cf spray mix by the
following formulsa:

rate libs ai/acre 4532.6 g/lb

——————————————————— K memmmmmmemmee e m—————~ = grams of pesticide/gal
3 ail {as a decimal) gal. of spray volume/ac of spray mix

grams of pesticide/gal. of spray mix x gallcns needed = total cgrams oI
pesticide reguired.

3. Calibrate the balance according to S0P 7.6.

4. Unless zhe protocol specifies otherwise, pilace a cliean weigh boat/ftransfer
container on the balance and tare it. Remove the dry pesticide from its
criginal container to the ‘*arwfew container with a ¢lean spatula, spoon, Or
other appropriate device. HMeasure ithe pesticlde as accurately as possible to
the nearest (.01 grar. Transfer the pesticide to a marked, scalable portable
container. After dispensing test substance from primary container, excess
material will not be returned to the original contalner.

3. Mark the portable container with the name of the chemical, amount, date and
FID%#.

6. Wash transfer devices and reusable containers with scap and water after each
use.

7. Record in the Test Substance Records Use Log of the IR-4 Field Data Book the
amount of pesticide removed from the container, the purpose, initial and date.
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SCP 7.6

TITLE: Calibration of an electronic balance for dry pesticide measursment.
PURPOSE: To snsure an accurate dosage in the application of dry pesticides.
SCOPE: IR-4 trials where a dry material is weighed for use in field research.
PROCEDURES:

1. Prior to use visually inspect electronic balance for cleanliness. Wipe with

clean moist ¢loth as needec.

7. Prior to weighing the pesticide for use in a trial, calibrate the balance by
first establ*sn;ng zero fcliowed by weiching standarzd weights that bracket the
amount of test substance needed. Kecord in the Fisld Data Book Lhe date,
standard weights used and recorded welights and initizls of person performing
this task. If the balance does not weigh within cne percent of the standard
helg“g, service will be called and anotnher balance used. Tare balance with
welghing recep*aclv in place and weigh test substance. Record amount of test
supstance removad in Field Data Bock.

3. Th? Fieild Research Director or designate is responsible for inspection,
maintenance and calibraztion of the electronic balance.
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TITLE: Application of pesticides in the field.

FURPCSE: To apply pesticides accurately in the field to meet requirements for
GLP.

SCCPE: AXLl IR-4 field research trials.

PROCEDURES:

(Y]

4

(85
.

Water will be used as a carrier for all applications.

Make a minimum of 1 gallon of spray mix for each treatment. Increase the amount:
of

mixed as needed in increments I gallon if possible.

Measure the gallicn of water using a clean graduated cylinder or other measuring
device. If tsing & liguid pesticid scard an amount of water equeil to the
25

be determired with pH tes:i strips and recorded in

The pH of th
+he Fieid Data Book.

oy
0]
=
i
~x
-3
(43
ot
e}
4
X
-
Y
.

Pour aboub half the water inteo the spray tank. Add the test chemica
zank. Rinse the graduated cylinder or other measuring device at
Times with water and pour the rinsate inte the tank. Then a s
water o the tank.

Mix dry chemicals in a cles
water. Pour mixture in
volume. Rinse container unti
rinsate in spray %tank.

container that holds at least one half gallon of
ank and add additional water to obktain desired
test substance 1s visibly removed and pour

peginning with the lowest concentration and continuing with
tions up to the hig concentration.

Proceed at the correct speed toward the plot and turn on the sprayer upcn
o } i

(S WA P
ing the plect or siightly before. Maintain the correct speed throughout

Turn off the sprayer at the end ©f the plot.
Record pess times in the field Data Book.

Spray ocut excess pesticide mix on an approved location, praferably near the
experimental a

Record weaihe

r data at time of applicaticon, including air temperature, socil
temperature, wind direction and velocity, relative humidity, sky conditions,
s5cil surface moisture, and plant surface moisture. Keep a record of ail
precipitation, irrigation, and air temperatures for the duratiocn of the trial.



Department of Borticulture Revised: 1~5-18

Michigan State Un;ver31ty Revision Number: 6.0

East Lansing, MI 48824-132

3CP 7.8

TITLE: rrocedures for problems during application cof test chemicals.

PURPCSE To explain the procedurses to handle problems that may occur during the
appiication of the test chemical that could effect the integrity of
the trizl.

ZCOFPE: Al:l IR-4 field reseavch %trials.

PROCEDURES:

l. The applicator should observe all aspects of ths application to make sure that

the test chemicai ls distributed accurately.

2. If there is a problem, the cperatcr should take immediate action to correct the
situation. See S0P 6.6 procedure Z.

3. If a portion of "he plot has been comgpromised, cleariy mark off affected area
and prompuly contact the Study Director. A?owﬁ with the Study Director, a plan
can be forwu&aue” 7o determine the most appropriate way to proceed.

4. The Regicnal Field Coordinatoer and the Study lirector should be notiflied by
crone, fax or e-mail and in writing of the incident and details should be
recorded in the IR-4 Field Data Book.
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SOF 7.9

TITLE: AZjuvant (Spray Additive) storage and maintenance

PURPOSE: "o describe the procedurses for lapeling, handling, and szorage of
adiuvants {spray additives;.

SCOPE: All IR-4 field residue trials.

PROCEDURES:

. Bdjuvant contziners will be marked with the date of receipt, initials of the

person who received the containers, date that container was opened, adjuvant
name, conce“;-ation, storage conditions, and expiration date. If an expiration
date is not provided, an expiration date of 5 years plus the date of receipt
will be assigned.

2. A secondary container may pe used for storage for ease of use and transport to
remote sites. This seccondary container must pe properly labeled per the
riginal centainer and will take on all the reguirements and properties of an
“sriginal container”.
3. A1l adjuvants used for IR-4 research trials will be stored in a locked cabinet

within a limited access facility. The cabinet temperature will be monirtored
with primary (“A”! and back-up {“8"! lcggers.

4. Before use in an application, adiuvants will be inspected for guality. If
<here appears to be any changes (different ceolor, consistency, smell) or if

there is any suspicion of contamination, the adiuvant will be discarded.

5, Adjuvants will be handled in a manner to prevent cress contamination with test
substances and cther spray additives.

a. Liguid spray additives will be dispensed into a clean graduated cylincer
for measuring. Aftsr dispensing from the original or secondary container
excess spray additive will not be returned to the original or secondary
container.

. Dry spray additives will be dispensed into a clean plastic measuring

poat, using a cleen plastic spoon 1f necessary, and weighed on z
certvified balance.

b]

2
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SCP 8.1

TITLE: Sazfe handling of pesticides and use of safety equipment.

PURPCSE: To ensure that pesticides are handled safely and that personnel are
protected by adeguate safety equipment.

SCOPE: B1l IR-4 field pesticide trisls.

1. ALl personnel involved in field pesticide experiments will be properly trained

in the safe use cf spray equipment and pesticides.

e

2. Wnen applying or mixing pesticides wear protective equipment as described and
reguired on Lze pesticide label. This eqaz;nen& may irclude rubber gloves,
sots, coverall, goggles, hat, and respirator.
2

. Do not avply pes;;rlaes when winds exceed 10 MPH. Apply pesticides with the
Wi £o your back or side whenever possibie.

4. BAlways have clea watar available while handling pesticides to wash off
pesticides that contact exposed skin or eyes.

5. Upon completicn of the appiication wash all exposed skin with scap and water.

&. Clean safety equipment zand let it dry before placing it Into storage.

B. Clothing worn during pesticide ap
day.
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the end of the
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TZTLE: Collection of pesticide data, weather dats, and other information.
PURPCSE: To cbtain accurate and complete data for pesticide registration.

SCOPE: A1l IR-4 field triazls for pesticide registration.

1. Collect and record all da%s in accordance with good scientific practices.

2. Follow all guidelires in this S0P and the respective protocols Lo meet the
requirements for GLP.
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SOF 9.2
TITLE: Recording, handling and storazge of raw data
PURPOSE: Toc assurs that raw date is recorded, handled and stored properly
SCOP=: All IR-4 field research trials.

PROCEDURES:

-
-

Data is defined as values obtained from measuring, couniing or rating.

2. 1t is the responsibility ¢f the Field Rese
ensure that all raw data, surmaries and otwe-
are properly entered and stored in the Field

irector andg GLP Coordinator to
items connected with the study
-

Sata Book.

>3 ()
LJ

3. A hard
p;aced
data ing ¢
exact coples may be made

and charts from monitoring devices should be
nformation is generated. The first printing of
fs considered the original document from which

4. B1l raw data will be recorded in arn IR-4 Field Data Book in indelible ink.
Biue ink is preferred to distinguish coriginal documents from ccpies. ALl
ntries must be dated and initlialed.

ns will be made by crossing through the iltem with one iine,

¢ and dating it, and writing a short explanation for the change.
es in the IR-4 Field Data Book should be used whenever possibie to
ke change.

€. Pages containing data should not be removed from the Field Rata Book. Coples
of blank morms may be added £o the book as neaded. Verified copies of cata
from cther may be ded following requirements on the form.

~J

N - m

data if true copies are incliuded in the

13 6)

|v.. pote

ve the
5

oA
210

8. Make sure that all date reguired by th
provided is collected and recorded. C

dy protocol or by the forms
r X evi
the protecol to make sure tThat all the re

iew the forms gprovided with
equired data is being collected.

4

h Director will maintain all raw cata for Zhe current s=sason
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SO?P 9.3

TITLE: Collecting efficacy and phyiotoxicity data.

PURPCSE: To describe the procedure used for taking bilologicel field data
SCOPE: A1l IR-4 fisld research trials.

PROCEDURES

ermine the method and timing of the phytotexicity

1. Consult the :Qtoccl e det
ted proceed as directed in this &0P.

t T
data. If no method is ci

For preemergence applications, rate crop phytotoxicity 20 to 40 days after
application. Wait until most of the crop piants have crmerged.

2. For postemergence appl < , record crop stand, size, and vigor data the day
of the initial herbicide treatment. Rate plots 7 to 14 days after treatments.
T1f symptoms occur after this period, rate the plcts again as reeded.

4. Rate all the crop plants in the treatment at one time. Record phytotoxicity on
3 1-10 scale: 1 = no indury; 10 = complete kill.

5. Consult the protocol to determine the method and timing of cobtaining weed
control data. If no method is ¢ d, record the height, number of leavess, and
densi

o

ity of the various weed speciles present the day of the initial treatment.
the plots 20 to 40 days after preemergence application and 7 to 14 days
B r postemergence treatments and again a&s needed.
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S0P 9.4

TITLE: Determining yield an

PURPOSE: To accurately assess yielid and gquality, if reguired by the protocol.

'U

-4 trials in which the protocel reguires or encourages yield

SCOPE: Al ge
d

L IR
ata

PROCEDURES:

1. Check the protocol for informatvion on time of harvest. Note the number of days
between treatment and harvest (Pre harvest interval - PHI). 1If neorne, folliow
commercial practices in the area for the Zime of harvest of the commodity.

2. Harvest a sufficio-t area of the pict to give a goed ¢

i goo stimation of zhe effects
cf the treatments. Harvest by hand or machine using accepfed harvest
procedures for the commodity. Weigh and record the yield.

(9]
4

f guality cradi““ i3 reguired by the protoceol, grade according to USDA or other
ccepted grading standards aznd reccrd weight of each portion. Record the
rading standard.

ut\)
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SOF

~ =

2.9

TITLE: c‘;'

PURRPOSE : To descr

EED ATy

Collectien and recording of data from monitoring devices.

ribe merhods for handling data from temperature and weather
collectiion and recerding devices

SCCPE: All IR~4 field research trials.

PROCEDURES:

1.

Y

All automatic data collecting and/or recording devices [except the Automated
Weather Station and the freszer temperature menitcoring device) should be
inspected and calibrated as described in SOF 2.6.

Frintouts ¢r charts from these devices must e legible te persons with normal
vision. The original print-out of the downloaded datz from a device is the

original document. Reproductions of these documents must be marked as copied.

Hard copies of uterized data and/cr other written, iyped, or plotted data
sheets must be ret the file folder of the trial or if applicable to
mare than one trial, in a separate file in the Field Research Director's
archives.

Bach chart or data sheet from a monitoring device should be marked in irnk with

. - N ‘:5 . « - Z
locaticn, dates {menth, day, ye 0f the period measured, and initisled by the
individual who removes the cha

3y
from the device. Units should be indicated on
the charis.

preferred when available. Hard copies
t should be included irn trial

&

TZ automated eguipment is not
manuvally in an experiment station log toox and maintain
- o]

amvailable, weather cdata should be recorded
n file at the

n
station, The data can be inal repozt.

cransferred from there to the

for imspection, maintenance, an

Since the Fielid Ressarch Di
weather data may nol meef regulirement

rector does not control weather monitoring devices,
ts for GLP.
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SCP 9.6

TITLE: Maintenance of monitering, data generating devices and GPS unit

)
&
)
B
Q
0]
]

3

nerating devices under the control

To assure that monitoring and data ti
S easonably accurate and in gocd

of the rield Research Director
working order,

1y 2

[H]

a
storage should be periodically tested to determine that ti
%

SCOPE: All IR-4 field research trials.
PROCEDURES :
1. ALl temperazture monitoring devices {nct including the Automated Weather
: Field Research Director’'s control used to gather data In

T

s ine ey sre

accurate. Temperature monitcring devices should be tested annualiy by
compariscn to a high guality thermometer.

2. Batteries will be che

an ﬁnually, or more freguently if necessary, in
monitering and date ge

a
rating devices

3. A hand held GPS unit may be used to defermine the coordinates of the plot
corners {or pleot centers for perennials) and the distance to permanent

landmarks, At the beginning of the field season the GPS unit readings will be
verified for accuracy and precision against a permanent known reference poini.
The reference pcint, Besumont AZ MK NF1309, was established in 199%7 by the

T~

National Geodesic Service and 1s locatec on the east side of Farm Lane at fthne
MSU Paviilion. Three reauhngs will be taken and reported to establish
accuracy. Readings within 2 meter of the KNGS Benchmark wiil be coh51defed
accurate. The results of the annual Verlf'CathW of the benchmark site, the
date of the annual battery change and any maintenance of the unit will be
noted on the annual GPS Log Form

4. Monitoring devices that give inconsistent resuits or are not accurate Lo
within ten percent shoulid be repaired or replaced.

5. A written record, the Eguipment Mainternance znd Calipration Form, will record
the dates and results ¢f the annual festing.
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TITLE: Data archiving and retention
PURZOSE: 7o assure that data collected from a f£ield trial is archived at IR~4
lHeadquarters and updated data is maintained at Michigan State
University Plant and Soil Science Building Rm A440.
SCOPE: All IR-4 field research trials.
PROCEDURES:
1. The official archi i iginal raw data will be located at IR-4 hezdguarters.
2. The Field Research Direct 5% 2 Coordinator will make an exact copy ¢f the
original raw da : iudi ed Field Data Books, logs, weather data,
personnel forms wiil be retained in a sevare location at
Michigan State nd Soii Science Builiding in room A440
3. Al information r arch Director's file shculd be clesarly

identifiesd.

4. ALl original raw data not incliuded in a Field Data Book f{e.g. logs, weather
data, personnel forms, etc.) will be sent directly to IR-4 Headqguarters with a
chain of custody from inclading name of courier, tracking rumper and inventory

of items sent,

5, All completed Field Data Books will be submitted to the Regiocnal Field
Coerdinator to review for completeness and accuracy. The Regional Field
Coordinator cr designee will follow up to obtain any missing data or coxrect
deficiencias

6. The Field Research Director cr GLP Coordinator wili add any additional or
changed pages to the Field Data Book copy on file and these updated pages wil
re used for all subseguent guality control or guallfy assurance reviews or
audits.
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TITLE: Zguipment not reguiring SOPs.
PJRPOSE: 7o identify what type of eguipment will not require
SCOPE: Equiprent used in IR-4 Research Trials.

PROCEDURES:
1. The equipment used in trials that reguire a S0P are:

a. Application Equipment {i.e. boom sprayers and granular
6.2, 6.3, ard ©6.4.

. Elegtronic Balance: S0P 7T.6.

=. RAutomat
sCP 9.6,

d. GPS unit: 8CF 9.6.

o

3
e]
9

applicators;: SOPs

ed Data Collection/Recording Devices (except the weather station):

2. Bll other equipment used to conduct an IR-4 field trial will not reguire a

SCP.

whether it regulires a SOP.

3. As new eguipment is acquired, the Field Research Director will determine
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9
Significant figures and rounding numbers
E: Tec describe a procedure for detesrmining significant figures and
rounding numbers
ALl TR-4 fleld research trials.
URES:
Retain sufficient decimal places to accuxately express the measurecments and
mezsuring eguipment. Censider the calibration of the squipment used to
measure. AllL measurement numbers will be maintained zt the level of accuracy
produced by the measurement eguipment.
A1l nunbers derived from instruments and the digits generated from subseguent
calculaticons using these numse s will bpe carried through the rcalculations andg
rounded after 2 final value is determined.
I1f the last digit is <5 the rumber will be rcunded down. If the lazst digit is
5 or greater, it will be counded up.

Report the final value or mean value with the same number of significant
figures zs the data was taxen.



Department of Horti
Michigan State University
East Lansing, MI 48824-1323

SoP 10.1

TITLE: Residue sampie ilon,
PURPOSE: To describe procedures for

residue samples.

3COPE: Ell IR-4 field

PROCEDURES :

4

1. Bll residue samples will be handled

2. Residue samples will b2 handled and
integrity upon arrival at the analysis laberatory.

Revised: 1-5-1
Revision Number: 6.0

[e¢]

b

storage, and shipping.

'

narvesting, handling, storing, and shipping

which residue samples are required.

according to the SOP and the study protocol.

stored in such a way as o ensure their



Decartment of Horticulture Revjseﬂ‘ I-5-1%

Michigan State Ln;ve'**'v Revision Number: 6.0
East Lansing, MI 48824-1323

s0p 10.2

TITLE: Collecting residue samples.
PURPOSE: To asaure that repressntative residue samples are collected and that

their integrity is maiutai
SCOPE: Ail IR-4 field trials from which residue samples are required

Tild.

FROCEDURES:

1. At the beginning of each growing seasorn, the Pileld Research Director will
prepare a Master Timetable for all projects. The Master Timetable will include
rojected planting, “-,abte&_, and sample collection dates. Depending on the
protocol, samples may be required at a specific nuwber of days after treatment,
at the car.lest commercial harves:t, or ab some other pradetermined time.
Sample collection dates may be adjusted as the season progresses, and the
prcjected date moc;f;ea on the Master Timetable. The Quality Assurance
Officer (QAQ; 1 xept informed of changes in projected sampling dates.

7. Avoid collecting samples during rain, unless it is necessary to do so to neect a
time reguirement in the prcpocol {e.g., specified days after trestment).

3. Collect samples from untreated plots first, then proceed to the lowest and
seduent'aL‘y hi o] Collect all sampies Zrom each subplot of a
treatment befo i the nex:t treatment.

4. Consult the prthco} v determine sample size and sampliing method. I no
instructicons are given, collect 2 to 4 lb of good guality producf from each
Ddbp;v

5. 1f 2 lb of product is not available collect as wmuch as possi ikle, zand describe in
the IR-4 Field Data Book any reasens for the small sample size.

6. Do rot wash or clean sample product unless directed to do s by the protoccol.

7. Avolid cross-—contamination of samples during na

rvesting and handiing by wesaring
clean gloves and changing the gloves between samplies

8. The pre-narvest inte

‘~4

A

rval {(PEI}, prompted in Part 7B of the Field Data Bock, is

calrculated by counting the day after the last application up to and including
zhe day o©f harvest.

. Aftrer harvest, treated rows of annual crops will be mowed, disked, or ctherwise
destroyed. Date of this action will be noted in the Field Data Book.

10. Treated rows or trees of perennial crops will be marked wi t: a sign which will
indicate that fruit shoulid not be picked and/or eaten and piot should not be
E=3

ntered,
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SoP 10.3

TITLE: Sample containers and identification.

PURFOSE: To specify how samplies are to pe identified.

SCOPE: ALl IR-4 field nriazls regulring residue samples.

PROCEDURES:

1. Pricr to sample collecticn, obtain from the IR-¢ Regionzl Field Coorxdinator =
sufficient number of IR-4 plastic lined ”1ov“ tags for the trizl. If these
bags are not available use any clea: bag suiltable to protect the
integrity of the samples. Double gl re usualiy sufficient.
Plastic, food type bags i{suppiied t esearch Director) may be use
for sample collection. These are of cioth bags after sampling

conpleted.

2. Before sampling, label each IR-4 plastic iined cloth bag with waterprcol ink
with the fellowing information:

Field trial identification number

Commodity {crop}

Chemical {common name; and application rate {12

numbex

Qe 0 O W
3
o]
2
&
)
3

. In ~igator: Name/Address/Fhcne

3. FEach plastic, food type bag should be lzbeled with the following information:
a. Field zrial identification number
. Commodity (Crop;)
c. Chenical {common name} and applicatiocn rate ({(lb ai/a)
d. Treatment nunber
e. Sample number
£. Sampling date
4. © 2 5 x 8 {or simiiar) Sample Identification Card for each sample bay.
I.D. cards sh uld contain the follewing information:
. Field Identification number

. Sample number

. Treatment number

Commodity and plant part
Treaitmeni and dosage

Applicaticn date{s)

S&mpl;;;g date

Investigator: Name/Address/Phone

&
T~
&
<
~
el
e.
F
a
=

5. Place each card in ok tain
inside the plastic, food-type sample bag wl

=r {e.g. zip leck bag) and piace it
th the harvested sample.

6. Place the plastic bag with the harvested sample in the IR-4 plastic iined cloth
rag and tie the bag closed securely.
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TITLE: Sarmple packing and storage.
PURPOSE: To assure the integrity of the samples after collection in the fleld.
SCOPE: Al: IR-4 field research trials where residus samples are collected

PROCEDUR
1. Collect samples directly into labellied,
2. TIf necessary {(to rceduce ‘aak‘ug,

a plastic samgle bag marked for

Card intoc the bag.

Expel ex"eSa

= ; i
p;astlb sample bag into marked I
closed.
3. ags into conleris) or other appropriate containers
nd transport to freezer (A450 P 3B} or Lab {(A447 P3SB) if
paration is reguired. Place sample bags from same
large plastic bags and put into shipping carton(s) before
eezer. Treated and untreated samples may be shipped in ths
ecified diff N irn the protocol. Samples will remain
shipped.

4, A freezer log of TR-4 samples will be maintained indicating for each harvest the
fellowing:
a. Study I.D. number
&, Time and date samples were placed in freazer
c. Time and date ¢f removal from freszer

Each entry shoulid be dated and initialed by individuzl making the entry.

Maintain a record of stcrage temparature

5. Store the residue samples it a fre
Ii Data Bock upon completion of the

submit fhe record with the

6. a. In order to main
storage duration, an
freezer functiorns. In
temperature spikes
messzges will be sent
Research Director.

()

residue samples for the entire
130 has peen installed to monitoer
- problens, power fallure, or

11 sound and emal.s or text
lication specialist and/or Field

; : t least one of the
promptly zddress the issue and take measures to

z. Tf the freszer cannot be repzired in z fimsly manner, IR-4 samples must e
moved 7o a back-up freezer lozaticon {i.2. 336 PSSB) .
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S0P 10.4 Page 2 cf 2

d. Az the beginning of each field season, the freezer alarm system will be tested
by pressing the “test” butto ccated on the contrcl panel oulside the freezer.
1f there are any issues or ¢ erns during the alarm test or at any other time
guring the stcrage of IR-4 s leg in the freezer, needed repairs and further
systemr testing will be completed as soon as possible.The date of alarm test
along with any other maintenznce or repairz £o freezer or ITWatchDog menitoring
system must be doc e appropriate equipment maintenance log.

(239

srented
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TITLE: Sample shipping procedures.
PURPCSE: To assure tha

A ,!.
with no loss of inte
SCOPE: All residue samples from IR-4 £i

PROCEDURES:

1. Place a oopy of the complatad IR-4 Residue Sample Chain of Custody Form (83)
and & copy of the Sample Arrival Check Sheet (8] into each shipping
container.

2. Pack the boxes securely so that they can withstand stacking in the fruck.
Tape the lids shut. HNo dry ice is needed for shipping by freezer truck. If
shipped by airfreight add dry ice in z 3:1 ratio to sample weight {3% dry ic
to 1% of sample) or 40% dry ice regardless of sample weight.

[¥8)

. Lapel each shipping carton with the fellowing information:

a. Name and address of the
b. Name, address, of the
. Number of the container
d, Where useg, affix “Dry I
e, Fieid ID number.

f. Commodity and pesticide.

nder

idue lab receliving the sanp
more than one is used {e.g., 1
e” on two sides of the centainer.

m

Pk

cf 2, 2 of 2).

t

3 h
D
IO R S (R €]

““
J

4. Ship samples by ACDS freezer truck if possible. After harvest, contact RCDS

regarding the next sample pick-up date. ACDS will schedule a pick-up date and
contact the Field Research Director. The Field Resegarch Directeor will notify
the receiving laboratory as scon as possible afier the pick-up date and time
are confirmed. When the truck arrives, deliver the samples directly te the
truck.

5. Samples that will be analyzed at the IR-4 Nerth Central Region Research Center
will be hand carried and delivered frozen tg their facility.

y dell

0 M
I}
bt 3
n
3
<O

I t vossible te ship by freezer truck, ship by airfreight with next
d ue

ry. Ship airfreight on Monday or Tuesday to avoid weekend arrivals.

7. After samples have peen shipped, send a copy of the Residue Sample Chain of
Custedy Form (8B} to the Regiocnal TField Ccordinator and Stuuy Director.
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Maintaining Freezer Btorage Systems.

E: To maintain the integrity of sil frozen samples held as part o
~

GLP wesmdue studies.

ALl IR-4 field research trizls where residue samples are ¢o

In order to maintain integrity of IR~-4 GLP residue samples for the en
storage duration, an 1T WatchDog, WatchDog 100 has been installed tco

freezer funcrtions. In tne _event of compressor problems, power failur

temperature spikes above freezing, an alarm will sound and emails or

messages will be sent to uLP coordinator, application specialist and/
Research Director.

'{

larm, at least one of the notified personnel will

In the event of an a
ess the issue and take measures to restore freezer funct

promptly add
If the freezer cannot be repaired in a timely manner, IR-4 samples mu
moved to a back-up freezer locaticon {i.e. B36& PSSB).

by pressing the “test” putton located on the centrol panel outside th

T g

At the beginning of each fie=ld ssason, the freezer alarm system will
C

tire
monitor
e, oOr
Text

or Field

ionality.

st be

ce test

freezer. If there are any issues or c¢oncerns during the alarm test or at any

other time during the storage of IR~4 samples in the freezer, needed
and further system testing will be completed as scon as pessible. The
alarm test aWAra Wwith any other maintenance or repairs to freezer or
ITWazchDog monitoring system must be documented in the appropriate eq
maintenance log.

repalrs
date ¢f

juipment



SOF 11.
TITLE:

PURPOSE: Te describe the format for reporting

SCOPE: All IR-4 field «rials.

PROCEDURES:

1. All data and informaticn from 2 trial will be inclu
Book, which will be returned to the Regional ELﬂld
Research Zirector upon compietion of the field port

2. Additicnal forms, data, or informaticon
standard operating procedures and GLP include:

I |

« s w

WO O DS ALY D 0O

Crganizational ch
Current vita
Pesticide log boo
Chemical storage
reezer stocrage reco
Equipment maintenance
Balance welghts verifi
Master timetable
Freezer invenicry log
Freszer thermograph charis
Study deviation for:
Prctecol change forms
Correspondence concerning the trial
Pesticide applicaticn #vl“mV“t maintenanc
Glopal positiocning system (GPS} report
Soil analysis reporb
Weather ¢
Maps

thermegraph

Q
'D O
Q,r

forms

ded in

ent of Horticuliure Revised: 1-5-18
n State University Revision Number:
nsing, MI 48824-1325

the

calibratic

es and

IRk-4 Field
~or by the Tield
trial.

that may bes needed to comply with

form
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Sop 1.2

TITLE: Complietion of the IR-4 Field Data Bocok.

PURPOEE: To explain the use of report forms contained in the IR-4 Field Data
Beok.

SCOPE: ARil IR-4 field triails.

PROCEDURES:

1. All forms should be fillied cut legibly in ﬂdC*;D e ;uﬁ or typewritten.
Mistakes should be crossed cut wiith one 1;ne, initigled, and dated. Inciude
the reason for the change. Use error codes where appropriate.

2. The date format for entries in the Field Data Book will follow menth/day/year.

3. Use forms provided in the IR-4 Pield Data Book. Blank forms may be
photccopied as needed.

4. The appreopriate forms should be filled cut as completely as possible within a
reasonable pericd of time after the information is available Data should be
recorged directliy into the IR-4 Field Data Book.

5. form or ction ¢f a form deoes not require a response, draw a diagonal
i from the fTop of the page or section te the pottom. Initizl and date o
the diagonal L re or sign and date at the bottom of the page. If the
reguested data are not appllcable, give an explanation.

6. Number each form {e.qg., Part x Page x) within each section of the [R-4 Field
Data Book. Include the total number cf pages in each section on the first page
of each section.

7. If raw data applies to more than one trial {e.g., weather data, fieid history,
or personnel information}, the origiral will be kept in temporary storage by
the Fiald Research Director until the end of the f£ield seascon. Copies placed
in trhe Field Data Books will te marked as a "True Copy o the Original”
signed and dated, and the location of the D*ig*nal noted. The original may
alsc reside in the permanent archives/receord storage facility and “True
Copies” siqned, dated and indicating this location may be used in the Field

Jata

transfe

Book. At

end of the
rred to Headguarters

th

field ssason
to the archis

the original documents will te
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S0P 11.3

TITLE: Disposition of
PURPOSE: T sure that

SCOPE: All IR-4 field

PROCEDURES:

=

ield

ta Books and

ouner

vleted IR-4 Field Date Books

The original of the completed

documentation should be
a reasconzble period of

The IR-4 Regicnal Field Coordinatcor wilil review the

IR-4

forwarded

compileteness and accuracy.
to the Fleld Research Director

for ccmpleticn.

The Field Rese
related corresp

% m

Incomplet

time aft

oo
G

s
with

Field Data Books
the IR-4 Field
trial is comple

e IR~4 Field

Data

IR-4

ted.

and ary accompanying
Researc

h Cocordinator within

Books

Field Data Bocks for
will be returned
comments on deficiencies and suggestions

a copy of the completed reports and

older tc be used for subsegueni QA audits.
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TITLE: Archives and recocrd siorage.

PURPOSE: o information and data under the contrel of

SCOPE: Al TIR-4 field

1. A limited access facility (e lecked room or cabinet) of sufficient size to
contain z2ll records/archival al should be available at or in close
proximity to the location of eid Research Director responsible for the
conduct of The trials., An in records and materials contained in the
archives sheould be available.

%]

The Taciliity should be in a building with adequate fire protection.

[ )

The srchives for all completed IR-4
headquarters. Raw data and Fleld Da
trnreugh the IR-4 Regiomnal Field Coordi

1 ke maintained at IR-4
: ent to IR-4 headguarters
tion of the trials.

4. end of the field season the Field Ressarch Director will transfer all
al GLP data and other GLP reccrds from tne test site to IR-4 HY for
al. Data and records will include: eguipmert maintenance/calibration
freezer content log, freezer logger Temperature data, GPS call uratlon
og, personnel forms, pesticide storage temperature monitforing data, weather ,
ther original data Zorms that were used for mere than cne trial and original
OFs. An IR-4 Raw Data/?ovumaﬁts Transfer Form will show the inventory of all
tems being transferred and document the chalin c¢f custody informaticon. The
Field Research Director will hold a copy ¢©f aill materials.

5. The Fileld Research Director will maintazin the following in his archive/reccrd
storage areat

a) Photoceopiss of cempleted IR-4 Field Data Books including the protocels, audits
and other relevant infgormation.

b) Photocopliles ¢f all criginal records transferred to lieadguarters’ archives.

c) Organizaticnal charts, training records, ijob descripticns and CvVs for

B}
current and former employee
1

s.

d) Any correspondence paertaining zo IR-4 trials.

e) Ssrvice reports for eguipment.

£} Seil fest reporis.

gy CGPS plot z

h; Other re

¢. The Field Research Director is the designated archivist For the facllizy and

the CGLP coordinator is the back-up archivist.



Department

Michigan 3t

Bast

12.2

TITLE:

PURPCSE:

SCCPE:

PRGCEDURES:

-
&

N3

MSYU

Al

]

[l BN (VN B T v
[

W o O O B

ansin

. All origirzl data will be sent to headguariters for

Copies of the or
FESR A440.
inspection. Original raw daza
FDBs

J

¢

Ialial

Revised:
Revision

1-5-~-18

Numper: €.0

Retention fimes for documente in archives.
To assure that data and documents are retained as long as

All IR-4 fieid trials.

rchiving.

will be ma

iginal deata and all Tield Data Books

However, these ccples will not be provided for B
provided frgm HQ

archives should

ragsented for an E

1 be retained indefi e sal of copies
he Study Directoe as e port for the st
ning when FDB disposa! tap pe dene in the

visories #2002-02 and #42005-01 provide resolution for di
nce containers. Wnen test substance container disposal is
study, disposal cf FDB copies is also acceptiable for all

required.

intained
EFA

-
oe

at
fielid site
<he onl

is permitted
udy.

same way as
sposal of test
acceptable

<rials in that
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S0P

pod

3.1

TITLE: Quality Assurance.

PURPOSE: To meet TR-4 reguirements for Quality Assurance.
SCOPE: All IR-4 flileld trials.

PROCECURES:

177}

.. A Quality Assurance Unit (CAU) will monitor research trials to assure that good
cilentific methods are being emploved and that the FTield Research Director i
e

complying with his SOP and with study protocols. Quality Assurance Unit sop’s
are maintained oy IR-4 Headguarters and all QAU activities are coordinated by
the IR-4 QAU.
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Procedures t¢ follow prior to an EPA inspecticn.

provide guidance to MSU perscnnel in responding Lo a reguest for an
A audit, inspecticon or review.

oo

) g

1 IR-4 reseazrch trials in the Department of Horticulture at Michigan
< >
- Universi

LV

[

U

=
-

Ketify the Study Director and Regional Field Coordinator of the pending audit
cr review as scch as possible.

Have available as much as pessibkble all personnel directly invelved in IR-4
rials in Horticulture, MSU,

e who 1s authorized tg accept the Netice of Inspection
e start and finish of the insgection

Prepare trial and/cr facility personnel for the inspecticn

. Discuss positlicon descripticns with technical personnel so they understand

d
and can explain thelr role in the trial.

’}‘
ot
+
o
]
o
Q
o]

g5 possible guestions that may iikely come up about th
and make sure everyone ) rstands what tc expsct.

¢. Instruct personnel to respond specifically to the guestions asked and not
to provide extraneous information. Do not provide any information unless
asred.

. 3Be certain that all documents relevant to the trial and facilities are
available, including:

1} Master schedule for the field research director
2} Study Protocol and current and historical Standard Operating Procedures
3) Raw data, correspondence and loys.

4} Training records and C¥s of perscnnel involved in the audited trial.

5) Documentation of test substance characterization, receipt and handling.
6} Malntenance/Calibration logs on eguipment.

Have avallable the organizational c¢harts and a map of the facility.
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TITLE: Procedures to follow during an EPA inspecliocn.
PURPOBE: Te provide guidance to trial personnel in responding Lo a request f
an EPA audit/inspection or review.

SCOFZ: ALl IR-4 research trials in the Department of Horticulture at Michigan
State University.
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Greet the inspectiocon team and fcllow any instit signing

irn. Escort the entire group to the meeling
Z. At the opening of the conference ask the lead inspector for his/her credentials
and fcr any opening statements.

3. Int*“ﬂuce the facility personnel present and state thelr function in the
facility or trial. Identify the person who will accept the Notice of
Insyecvlon.
4 Ask the lead inspector for his/her agenda for the inspection.

5. Proceed with the inspeaschtion.

a. Provide deocuxents reguested and provide explanations as needed.

b. Keep notes of cbservations and of ail interviews.
c. Keep IR-4 management informed of the progress of the inspection and the



Sop 14,3
TITLE: Procedures to follow after the EPA inspection.

OSE: To provide guidance te zrial personnel in s
an EPA zudit/inspecticn or review.

als in the Department of Eor

PROCEDURES:

1.
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responding to

a request for

ticulture at Michigan

e Flield Research Director or designated representative must be present for
the close-out conference.
If the inspector's comments are in error, call this 1o the inspector's
atterntion.
If you have corrected any problems during the inspection make sure that the
corrections are $6 noted in the inspector’s logbook.
Have somecne take accurate notes or record the close-gut conference on tape if
taping is scceptable to the inspectors.
Be sure you obtain cogies of documents ¢r other materials that may be taken as
exhibits by the inspectors.
Inform site gersonnel, Regicnal Field Cocrdinatcer, and the Study Director(s) of
any prcblems found.
Respond to deficiencies as required.
Keep Study Director(s) informed of any actlivity related tc the inspection.



