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w | UNIVERSITY of
Institute of Food and Agricultural Sciences
Food Science and Human Nutrition Department

Food and Environmental Toxicology Lab
IR-4 Southern Region

March 23, 2021

Robert Welker

North Carolina State University
4201 Inwood Road

Raleigh, NC 27603

Dear Rob,

1642 SW 23rd Drive

PO Box 110720
Gainesville, FL 32611-0720
352-294-3982

352-392-1988 Fax

Thank you for submitting the updated Standard Operating Procedures (SOPs) for the 2021 field
season for the IR-4 Field Research Center at North Carolina State University. I have reviewed the

SOPs and signed the documents with an effective date of 3/23/21.

Sincerely,

H \
Janine Spies, Ph.D.
IR-4 Southern Region Field Coordinator

The Foundation for The Gator Nation
An Equal Opportunity Institution



STANDARD OPERATING PROCEDURES

FOR

MAGNITUDE OF THE RESIDUE-FIELD STUDIES

N. C. Staic University IR-4 Field Rescarch Center
4021 Chi Road
Ralcigh, NC 27603
2021 Season
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N. C. State University IR-4 Field Research Center

4021 Chi Road
Raleigh, NC 27603

Contents - Standard Operating Procedures
2021 Season

TITLE

General requirements for the development, use, retirement and retention

of standard operating procedures (SOPs)

Numbering system for standard operating procedures (SOPs)

Format for use in developing SOPs

Designation of Field Research Director (FRD) and responsibilities

Personnel

Organizational chart, facility locations, and facility layout

Documentation of training

Guidelines for test substance and adjuvant storage and labeling

Site selection for field trials

Greenhouse/shadehouse facilities

Calibration and use of balances

Measuring liquid formulations

Calibration and cleaning of a liquid sprayer

Calibration and use of granular applicators

Calibration, use, and cleaning of an airblast sprayer

Calibration of backpack sprayer for foliar test substance applications to erect
crops

Operation and maintenance of farm equipment

Calibration of field instruments

Calibration and use of Nikon Monarch® Laser 800 optical range-finder
Operation, maintenance, and cleaning of borrowed or seldom-used equipment
Operation, cleaning, and maintenance of forced-air drying ovens
Calibration, use, and cleaning of a drip injection application system
Commodity production and maintenance

Method for seeding or transplanting

Determining yield or quality

Adding a test substance concentrate to a carrier in the spray tank of a sprayer
Procedures for the application of the trial test substance(s) in the field and
greenhouse

Cleanup of application equipment

Handling the test substance

Procedures to follow if a problem occurs in the application of the test substance
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3-23-21 Data storage during the active life of the project
3-23-21 Sample collection, identification and records
3-23-21 Residue sample packing and storage procedures
3-23-21 Sample shipping procedures
3-23-21 Forced-air drying of RAC (Raw Agricultural Commodity) samples
3-23-21 Raw data report forms
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3-23-21 Safety and health procedures in handling test substances
3-23-21 Procedures to follow prior to an EPA inspection
3-23-21 Procedures to follow during an EPA inspection
3-23-21 Procedures to follow after an EPA inspection
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N. C. Statc University IR-4 Field Research Center
4021 Chi Road
Ralcigh, NC 27603

Effective Date: Dalc of approval

SOP#: 1.1 Revision Number: 14

Submitted by: Robert Welker ﬁl«\) Date: 3-7-2)

Approved by: Janine Spies S Date: 3-23-~U

Tide: General requirements for the development, use, retirement, and rctention of

standard operating procedurcs (SOPs).

Purpose: "T'o provide guidance to scientists conducting field trials in the
development, usc, retirement, and retention of SOPs {or ficld research.

Scope: Locations conducting field inals.

Procedures;: 1.

SOP1.1vi4

Each facility where (rial(s) are conducted in support of the registration of
pesticides will develop SOP's for all phases of the rescarch.

Generic SOPs may be provided to cach facility and these SOPs will be
revised 1o accurately reflect that facilities policics, procedures and methods.
Where generic SOPs are not available, the Ficld Research Director (FRD)
will sce that the required SOPs are developed and approved prior to the
usc in any GLP studies.

The SOPs will be approved by the IR-4 Regional Field Coordinator (RF &)
or other appropriate approving official. The title page should show the
signature or initials of the approving official, and the date signed by the
approving official. Approval may also be in the form of a dated signature on

cach SOT.

Each SOP will be reviewed annually and revised when necessary. The
effective date and revision number must be changed to reflect the revision.
If a particular SOP is not revised, the review will be documented by the
reviewer signing the ‘Reviewed by’ sheet for the SOP and dating. The
revision number should begin with 1 and increase sequentially with each
revision. One copy of cach rctired SOP will be retained by the FRD and
placed into the NCSU IR-4 Center archives. All other copies will be
destroyed. Retained copies of SOPs will be placed in a separate file from
the active SOPs so as not to be used by mistake.

Any deviations from the SOPs must be documented in the raw data and
authorized by the Study Dircctor (SD).

Page 1 of 2



SOP: 1.1, revision 14, General requirements for the development and use of standard
operating procedurcs (SOPs).

Reviewed By: Date:

—_— [———— ——— e
p— ———— e ——e

SOP1.1vl4
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N. C. Statc University IR4 Field Research Center

4021Chi Road

Raleigh, NC 27603
Effective Date: Date of Approval
SOP#: 1.2 Revision Number: 12
Submitted by: Robert Welker {34/ Date: 7 -n-2|
Approved by: Janine Spies JS Date: 3~ 3-21
Tide: Numbering system for standard operating proccdures (SOPs).
Purposc: To providc a general outline for SOPs via a numbering system.
Scope: All SOPs should tollow the numbering system to provide uniformity in the system.

Procedures: The numbering system for SOPs is as follows:

General

Personnel

Facilitics

Equipment

Test System Establishment and Maintcnance
Test Substance

Data Handling

Residue Sample Handling

Reporting and Retention of Data

10.  Disposal of Test Substances

11. Safety and Health Procedures

12. Procedures to Handle an EPA Audit or Inspection

RN

SOP1.2 vI2
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SOP: 1.2, revision 12. Numbering system for standard operating procedures (SOPs).

Reviewed By: Date:

SOP1.2vi2
Page 2 of 2



N. C. State University IR-4 Field Research Center

4021 Chi Road
Raleigh, NC 27603
Effective Date: Datc of Approval
SOP#: 1.3 Revision Number: 14
Submitted by: Robert Welker B4 Date: 3-11-2 |
Approved by: Janine Spies JS Date: R -23-2|
Title: Format for use in developing SOPs.
Purpose: To assurce a uniform format in the development of SOPs.
Scope: Applies to all SOPs developed by scientists for use in the conduct of trials under
GLP.
Procedures: The following is the format to be used for each standard operating procedure
(SOP):
Name of Test Facility (centered)
Address (centercd)
1 space
Effective Date:
1 space
SOP Number: (SOP scction number as a decimal); Revision Number:
(sequentially beginning with 1 for first use)
1 space
Submitted by: (Name(s) of person(s) developing the SOP); Date: (date submitted)
1 Spacc
Approved by: (Signature or initials of approving official); Date: {date approved)
1 Space
Tide: (Title)
1 space
Purpose: (Brief description of the purpose of the SOP)
1 space
Scope: (Determines where and when the SOP is applicable)
1 space
Procedures:  (Describe the operating procedures in numerical order from
beginning to end so that an intelligent person with some knowledge
of the process can carry out the procedurcs without any verbal mput
from other sources)
Page break
SOP1.3vl4
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Review Sheet: (List number, revision number, and title of SOP and create table of
spaces to sign and date if revision is not necessary)

Each SOP page will have document name and page number. Pages will be
munbered ‘page ___of X*, with X being total number of pages in

the SOP.

SOP1.3 vi4
Page 2 of 3



SOP; 1.3, revision 14. Format for use in developing SOP’s.

Reviewed By: Date:

SOP1.3 v14
Page 3 of 3



N. C. State University 1R-4 Field Rescarch Center
4021 Chi Raod

Raleigh, NC 27603
Effective Date: Date of Approval
SOP#: 1.4 Revision Number: 14
Submitted by: Robert Welker RJ Date: 2-11-2)
Approved by: Janine Spies )§ Date: 2-23-21
Title: Designation of Field Research Director (FRD) and responsibilities.
Purpose: To provide information on how the FRD 1s designated and outline the

responsibilities of the FRD.
Scope: All test facilitics where GLP trials are conducted.

Procedures: 1. "The FRD is designated by the Study Director (SD) based on the
recommendation of the Regional Field Coordinator (RFC) to conduct the
trials. The FRD at the NCSU IR~ Field Rescarch Center shall be a scientist
with appropriate training and experience to conduct the trals.

2. The FRD will ensure that:

a. The trial is carried out in accordance to an approved protocol and
the GLP regulations.
b. Personnel, resources, facilities, equipment, materials and methods

as necessary for the conduct of the trial are utilized.

C. All personnel actively participating in the trials understand the trial
protocols, facility SOPs, and GLP regulations.

d. All findings reported by the Quality Assurance Unit {QAU) receive
approprate responses.

e. All raw data, summaries and other items connected with the trials
that necd to be retained arc archived per NCSU IR-4 Center SOP
9.5.

f. A current copy of a master schedule for all GLP tnals

under his/her dircction is maintained.

SOP1.4 vl4
Page 1 of 2



SOP: 1.4, revision 14. Designation of Field Research Director (FRD) and

responsibilities.
Reviewed By: Date:

————————

SOP1.4 vi4
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N. C. State University IR-4 Field Rescarch Center
6572-A Jaycross Road
Fremont, NC 27830

Effective Date: Date of Approval

SOP#: 2.1 Revision Number: 15

Submitted by: Robert Welker R l»\) Date: 7-11- 21

Approved by: Janine Spies  }g Date: 3-23~21

Title: Personnel.

Purpose: Provide information regarding personncl requircments under Good Laboratory

Practices (GLI’s).

Scope: All field facilities conducting trials for the registration of pesticides

Procedures: 1. The NCSU IR-4 Center will have on file current copies of a professional
‘biography or curriculum vitae (CV), a position description, and raining
records for any person that records data in GLP trials and any person that
supervises trial participants.

2. The NCSU 1R-4 Center will have a sufficicnt number of persons to carry out
the trials to completion and the Field Research Director (FRD) or designee
will utilize trained personnel to conduct their portion of the trials.

3. There will be a supply of safety equipment in working order and sufficiently
clean to protect the health and safety of the personnel comccted with the
trials as required by regulations, pesticide labels or the trial protocols.

4. Where the application of restricted use pesticides is required, the applicalor
must be certificd or under the direct supervision of a certificd apphicator,
depending on regulations associated with the particular product.

5. Personnel handling pesticides should be trained in accordance with the
current policies and guidelines of N. C. State University.

6. Personnel documentation will be reviewed periodically and revised as
needed.

7. When a person's employment with the organization ends, their training
records and curriculum vitae will be archived, per NCSU IR-4 Center SOP
9.5.

SOP2.1 v15
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SOP:

SOP2.1vi5

2.1, revision 15. Personncl.

Reviewed By:
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N. C. State University IR-4 Field Rescarch Center

4021Chi Road
Raleigh, NC 27603
Effective Date: Date of Approval
SOP#: 2.2 Revision Number: 22
Submitted by: Robert Welker /ﬂb A} Date: ; ~1)- %
Approved by: Janine Spies j§ Date: 3 -23-2.1
Tite: Organizational chart, facility locations, and facility layout
Purpose: To assist in the development of an organizational c¢hart and clanifying facility
locations and layout.
Scope: All field facilities conducting trials for the registration of pesticides.
Procedures: 1. An organizational chart should describe the management structure of the

institation performing the work. It should also document the reporting lincs
for personnel engaged in GLP studies both to the institution's management
and to 1R-4 testing facility management.

2. Fach block in the chart should show the title, and a brief description of the
duties of cach person.

3. The head of the unit {i.e. department cliair, director, cte.) should be
included in the chart. This person should be the one who appoints the
Field Research Director (FRD) at the institution.

4. The chart should show how the FRD and the Quality Assurance Unit
(QAU) independently report to the IR-4 testing facility management.

Personnel engaged in the conduct of the trials should then be shown on the
chart with lines of supervision, communication, and cooperation indicated.

&

6. Maps to facilities and facility layout should be present so that an intelligent
person can {ind equipment, supplies, and records without verbal
instruction.

SOP2.2v 22
Page 1 of 11



esting Facility Management (IR-4)
Appoints Study Director

Study Director (SD)

Prepare protocols

Assures deviations are approved

Maintain data on test substance characterization
- Signs off on GLP statement

Prepares study report

IR-4 Quality Assurance Unit (QAU)
Maintains master schedule

Inspects studies

Assures studies are in compliance
Assures deviations are documented
Provides written status reports
Provides QA statement for final reports

Regional Field Coordinator A
Or Regional Director

Provides SOPs (generic)

Approves SOPs

Assigns projects to Field Research Directors
Maintains master schedule

Head, NCSU Department. of
Horticultural Science

Field Research Director (FRD) 1 Appoints Field Research Director
Mr. Robert M. Welker
Maintains records and SOPs
Conduct studies at field test sites
Facility archivist

Field Research Center Director
Dr. D. W. Monks

Oversees Field Research
Directs Center’s activities and budget
Backup facility archivist

Technical

Assistant(s)
Assist with conduct
of trials, as needed

SOP22v22
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BIMMNNTD CSNVYNHI

Cd IH) 1Z U4

1004 anAYM P

ﬁ [———113 000 918009 1Z0TS WIEP dewy
- . S1UH LS380S MIAINIL QILNVHING e T T
¥) 1411978va gt &3 - SHUVd L.
' . .
Jova¥iL S LHOI2H O3 @ 0—@ 0o acomaNy1 .
NBILSIM o, HIIYIMNONNDD -
- Aqutwnraor) Sz sauv4 3319183 T2inv6 SHALNN
B « & aoomasnvi PRMIBIUEN I8 OV ¥oouskaiua 30vam 31138
2, SIWOHNMOL [z ) acoma : 5] )
Gvaiswn 4INUYD i % SA00M ANNID FLYITETH
ovou HOII¥D  JOISHAMON RELELLEELE I M SILVISI JOVINA
53407 13ISNNS %
° ey o.na..umi.z SITIINM VT $43078 9
H aubapy semp ELALTY S3¥IV 9NIN1AY LERLILE L LA 9
2 ~ 39v14 NOSIWYSF 11IW 3010 4 X330 153404 s .
$3YIY 100HIS fu 05.52:&..!5 M .—_uu-o“_z. SAOOM ADISTIA .
® HOMYHE SILVA p 11iw 452
aAN| - ¥31¥0N3IIYD LY GOOMMS + 01314uyQz25 VO B3ONLL 3901UMOAVIT
553NN IDVYHL NOLSIM , - - 4044 S1R3IY 1¥ SUVO 3HL
. 153804 N3143 315v¥3
% 3 ¢ W 206 = 390
¥ t L4 NOLIVO -
T (&) voners nos quon SNOMWIO:
. £ " & HA8ON »o1ivd
11vas301s § i K = ¥23149 110V3 .
il w &oymoge pR1Y NNY VN S3AVA 1134d
1ve » e =3 ey sopaun o €
e 33¥14 NoAud BaAnIge avod 1IAN
LA .!8..3.3..0 AV ONQO/
AZIHEY © ssny3 .
. . JINVYSSIUNIY ; . oSS0 213YMS :
FOVIVNA . .
sonieds a31Iva REVANS, uwﬁkuuﬂuno ® w : ., ISOYINOLS :
oK N pag MIIA HO1ZTVH § BNIX . N
01snuvd dwod SWITTT4 Iajowajy UMERLON LI ’ ¢
SIN04 QOCMNIBOY NOAHL 40 NIAUD NIOAIM + « SNIONVTY
n%ow’uz; 2 - 39YIUA INISSOND 5.4371v8
By oubeyy 3 IDVINA ° ADGIBABYAND NIOWYD -
¥ LEAUINOS a¥03183H - . -
$3LV1S3 AULNAOD Nw u §2Nid YNITOUYD aooMTIVAL g “20¥INA
1 SC0OMBVAID i N 33v16 WINIIMM 110N oraTve SIWOHNMOL NOLEVAYE o1
WOHYW Q00MIYY 131 39014 LN3ISALED
10Q1¥ ILINVED  LSUNHONAY . . W nwvd #3ONVAN0 g5, ygs3 a0ai, OOMMIYYUL @ camuLNDS %
° . INVSY3d . SINONMMOL (00IS AFPIN i
. ’ SAHOIFN . 00GMMOOVIN AL PRt ]
.- . 831530908 . 3
| 1sasos. . 3 L om ionikd
| rom3varw . : w ) % . T m i
{ 1 ] L caoOMIIvYL & .-.,....moguuz.:»- .
UOLBUOASBIL fomors ensncd i) . - 3 e,
¢ s exr & % / HOI31VEYD [0 » © woog ) } p s_at-._

Page 3 of 11

SOP22v22



2brnroig

¥ 0S

)
N

a -

Page 4 of 11

Vs IR-4 oflice Space

SOP2.2v22



1202 ‘6 YaieN :ejeQ

g g
g ' 2
/ P .
—_— m. &
s o
W=
X woouyjeg
Q
a 2%
sjeuIqeD / YUIS / 181UNn0D g3
3]
Jauiged abeliois °F
sjouIqed 9! m

€09z ON ublejey ‘peoy WD 120V
aoedg 951140 -l 33e31S ON

Page 5 of 11

SOP2.2v22



1202 ‘6 UdieiN :8jed

/ AN

IR-4 Center
storage shelves

vo

9N ‘ybiejey 'pY 18[99UM 8XeT L 20V
-qe pield JejeauM axen ‘g buipiing

abeio)g aosuelsqnsg 3sd)L
19jUd) Yyaieasay pield vl 23eis ON

SOP2.2v22

Page 6 of 11



Vi

uarlmaq 14H

e 1} 00§ LZ0ZO E12P den

S L 3paly
.t
TS , v teo0m
awhwed s w *
-i.’ N
. .U. 3 SINOHNMOL
h , avos LN
L TE L ! “
&
Agronun
wes aijond A
woN ] MeNg*
; R L e < akxing
5y . {
sy dBawa WM Ll I
! PRl
" A Swauy
weyiA Bure S3
°l—-§!_§> . - kv
) .
Ls3u49 3031703 . & )48
i) wbswey Jo
uBqEReTEY MR
OOHLIWN
IMmoVve
4 WuVd IAOYHO .
. B
-y st U0y IS LAUPOIN
¥ apiemn0ON R
$ ANOWTIM .. a 3
N !b&.ss.uo ¥
ey, Nm H ant E.k...o » o.-knﬁvx!:
*, X ; . P, .
- *, s 2 .
w, F 3

- B v %
“w o . N_
A ..

e .
s %
oy, 1 -t )
; '

96,9

Avoilvmbivd

S31viE3
goomidiva

Do

SINOHNMOL
SQO0M NWALAY oy o

NYVd N

\
PP ARURAA 10 P oy

Es

sdey 016009

SOP22v 22

Page 7 of 11



6t

Azojuioqe] Pl [BINNINIOY

Page 8 of 11

SOP2.2v22



1202 ‘6 Yolen 'ajeQ

/

)

suaAQ Suag
mus) -yl

Storage room
(and facility
water pipes)
(g
1

sndwe)
NSON ‘"uoisua)xa '} uobi ‘*qeT pjaild [eJn}ndioH

(c9t "Bpig) Anoed
uanQ Builuqg J9ua) yoseasay pidld y-ul 91eis ON

Page 9 of 11

3
g
3



1202 ‘6 UdIeN :S1ed

.
T
N e 8
—DUAPUS =_>_.£w
sndwe)
NSON ‘"UoIsusIxa 1S uobi ‘*qe pleld |ein}ndioH
(gzev '6pig)

Buipying Alddng asjus) yoseassy piald v-di 81€3S ON

Page 10 of 11

SOP22v22



SOP: 2.9, revision 22. Organizational chart, facility locations, and facility layout

Reviewed By: Date:

SOP2.2v 22
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N. C. State University IR-4 Field Research Center
4021 Chi Road

Raleigh, NC 27603
Effective Date: Datc of Approval |
SOP#: 2.3 Revision Number: 12
Submitted by: Robert Welker f{u/ Date: 3-))-2
Approved by: Janine Spies JS Date: 3-22-24
Title: Documentation of training.
Purpose: To assure that training for personnel involved in GLP trials is properly documented.
Scope: All field facilitics conducting tial(s) for the registration of test substances.
Procedures: 1. All training of personnel engaged in GLP trials should be documented in a

training record, to be kept at the ficld facility.

2. Training received from any sourcc, should be noted as to the name of the
event, date(s) of attendance, instructor(s) name(s), and subject(s) covered. A
copy of any type of certificates issued should be retained in the personnel
files at the location.

3. Training on specific procedures and/or standard operating procedures
(SOPs) should also be documented. Record the name of the person giving
the instruction, the name of the person receiving the instruction, the date
given and a concisc statcment of the instruction, or SOP (¢.g. Dr. X
explained to Mr. Y how to label the samnple bags as per SOP xx on 6/2/18).

4. Each person that collects data or superviscs participants in GLP trials
should have read and understoed thosc sections of the protocol and the
SOPs that pertain to their responsibilitics. The Field Research Director
(FRD) should record in their respective training records, the names of the
personnel and dates that the SOPs were explained to them. This
imformation should be placed in the personnel file.

SOP2.3 vi2
Page 1 of 2



SOP:

SOP2.3 v12

2.3, revision 12. Documentation of training.

Reviewed By:

Date;

Page 2 of 2



N. C. State University IR-4 Field Rc‘search Cenlter

4021 Chi Road

Raleigh, NC 27603
Effective Date: Date of Approval
SOP#: 3.1 Revision Number: 19
Submitted by: Robert Welker /’{t‘) Date: 3-jt-2)
Approved by: Janine Spies J§ Date: 3-23-2Z1
Title: Guidelines for test substance and adjuvant storage and labeling.
Purpose: To assure that all test substances and adjuvants that are used in GLP trials are

stored in a manner consistent with GLP requirements.

Scope: Locations conducting IR-4 field trials and where institutional guidelines do not exist.
for storage of test substances and adjuvants that are uscd in GLP trials is required.

Procedures: 1. Test substances and adjuvants that are used in GLP trials will be stored in a
dry, well-ventilated building which is separate {rom offices, laboratories and
samplc storage areas. This arca should be sufficient to allow storage of the
products according to their label dircctions. Products will be stored in
accordance with current policies and guidelines of N. C. State University.

2. The temperature range within the storage facility will be monitored by a data
logger and a minimum/maximum thermometer. Data from the data logger
will be collected and/or recorded approximately monthly. The
minimum/maximum thermometer will serve as a backup to the data logger in
the event it fails.

3.  Thc orginal containers for all GLP test substances must be returned to the
manufacturer or retained until completion of the study and/or permission is
given by the Study Director (SD) to disposc of the containers. More guidance
on IR+ test substance container disposal is available by opening advisory
2005-01 at the following link:

https://www.irdproject.org/fc/fe-researcher-resources/field-researchers/
Researchers may also visit
hutp://irdapp.rutgers.edu/IrdFoodPuly/SubstanceDispoSch.aspx

to obtain a listing of containers that he/she may discard.

SOP3.1 v19
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G

10.

The storage facility should have limnited access by utilization of a lock and key so
that only authorized persons may have access to GLP test substances.

Items listed below will be the responsibility of University officials oversecing
the pesticide storage complex where the test substances are stored:

a. Place highly visible, waterproof identification signs in and around the
pesticide storage complex to advise of the hazardous nature of the
storage Tacility's contents.

b. Make accessible, materials such as adsorptive clay, granulated activated
charcoal, hydrated lime, etc. for emergency treatment detoxification of
spills or leaks.

Do not keep products on the floor of the storage arca.

Storage areas and mixing areas should be separate to prevent potential
contamination or mix-up.

Test substance containers shall have the following information present on
the label or container surface:

a. Name

b. Batch or lot number

C. Expiration date

d. Storage conditions specific to the test substance

c. Container scquence number of the container (i.c., 1 of X, 2 of X,
etc.)

Adjuvants used in GLP trials will have the following listed on the contaner
label:

a Name

b. Concentration

c. Storage conditions
d Expiration date

If adjuvants that are used in GLP trials do not have a known expiration date
at the time of receipt, an expiration date will be assigned by NCSU IR-4
personnel. This date will be no more than 5 years from the date of receipt.

The integrity of test substances and adjuvants and the prevention of product

contamination will be of paramount concern at the NCSU IR-4 Field
Research Center. Practices and procedures related to thesc issues will
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include, but not be limited to, the following:

b.

d.

The physical properties of the test substance and adjuvant (.e.,
color consistency, odor, ctc.) will be examined at cach use. If any
attribute is questionable, the product will not be used. If atest
substance is decmed unusable, the 8D will be immediatcly notified
for guidance. If an adjuvant is deemed unusable, an approprate
adjuvant may be substituted for usc. This substitution will be
thoroughly documented 1n the Ficld Data Book (FDB) and/or
appropriate log(s).

Test substance and adjuvant integrity will be further protected by
controlling the temperaturc range to which it is exposed. This will
be done at the NCSU IR-4 Field Research Center by transporting
the product to the test site inside a cooler, using blue icc if needed
to avoid excessive lemperatures. Since adjuvants often arrive In
containers too large to be placed in such a cooler, the NCSU IR-4
Field Research Center can use smaller secondary containers of the
adjuvant that will fit into the same cooler as the test substances, thus
allowing exact temperature monitoring during transit and use in the
field. Sccondary containers must be labeled with the same
information requircd on the original adjuvant container (See #9
above).

‘When measuring the calculated amount of test substance or
adjuvant for a spray mix, the pipettc or syringe used to extract the
desired amount will not have been previously uscd and will not be
used for any other product.

The pipette or syringe used to cxtract a desired amount of a test
substance or adjuvant will only be used once, with the exception of
multiple aliquots of 60 ml syringe described m SOP 4.2.
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N. C. State University IR-4 Field Rescarch Center
4021 Chi Road

Ralcigh, NC 27603

Effective Date: Date of Approval

SOP#: 3.2 Revision Number: 14

Submitted by: Robert Welker 3 Date: 3 -it-2}

Approved by: Janine Spies j € Date: 3-2.3 - 21

Title: Site sclection for ficld trials.

Purpose: To help cnsure plots are large enough to obtain the required data or samples with

sufficient uniformity and can be relocated after the trials are terminated.

Scope: Locations conducting field trials.

Procedures: 1. Site selection will be made in accordance with the horticultural practices
acceptable for the commodity and the requircments established by the
protocol.

9 Site will be large enough to accommodate the required number of replicates,
buffer zones and treatments in accordance with an approved study protocol. It
should also be large enough for the commaodily to be grown under simulated
commercial conditions yielding samples of sufficient size to comply with
protocol sample size requircments.

3. Locate site with sufficient isolation to prevent contamination of the test plots by
spray drift sources such as commercial opcrations or other research trials.

4. Where samples for residue trals are required, locate nontreated plots within
the same area (preferably upwind and up slope of the treated plot(s)) but with
enough isolation to produce nontreated, noncontaminated samples.

5. If the commodity is not required to be newly established, select a site that has
commercial standards for production.

6. Prcparc a plot map containing all required items from protocol and Ficld Data
Book (FDB) instructions. Include this map in the FDB.

7. Label each plot with the field ID number and treatment as a minimum. If
statistical analysis is to be performed on the data, assign the replicates and
treatments to the plot map using a commonly acceptcd statistical design with
sullicient information to idendfy the replicate and treatment assigned to each
plot

8. Identify both cnds of each plot with a marker of sufficient visibility to be scen
casily throughout trial duration.

SOP3.2v14
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Reviewed By:

Date:
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N. C. State University IR-4 Field Research Center
4021 Chi Road
Raleigh, NC 27603

FEffective Date: Date of Approval

SOPi#:
Submitted by:
Approved by:
Tide:
Purpose:

Scope:

Procedures:

SOP3.3 v15

3.3 Revision Number: 15
Robert Welker R/ Date: 3-0-2
Janine Spies 3$ Date: 3-23-21{

Greenhouse/shadchouse facilitics.

To assure that greenhousc/shadehouse facilities are properly maintained and in
sufficicnt working order throughout the trials to obtain data useful in the
registration of pesticides under GLP guidelines.

All locations where greenhouse/shadehousc trials are performed.

1. Lighting, temperature, humidity, and shade levels should be sufficiently uniform
in the greenhouse/shadchousc to provide ncarly uniform plant growth
throughout the trial arca. If, duc o size of trial or structure(s), a trial requires
more than one structure, lighting, tempcrature, humidity, and shade levels
should be sufficiendy uniform across cach to provide ncarly uniform plant
growth throughout the trial. Plots will be identificd as described in SOY 3.2.

9. The walls, floors, and ceilings of the greenhouse/shadehouse should be
maintained in good condition. Floors, benches and isles should be free of debms,
weeds and superfluous cquipment and should be well-drained to prevent the
buildup of excess moisture.

3. Sufficient monitoring devices should be in place, in good working order, and
calibrated to assure that the proper environmental conditions are maintained
throughout the trials. Calibrations and maintenance activities for GLP-
maintained equipment will be documented in the maintenance logs for these
items.

4. Where more than one trial is conducted In a g'rccnhousc/shadehousc, there

must be sufficient isolation between the trials to prevent contamination or
interference between trials.

5. Greenhouses should be equipped so as (o [naintain environmental conditions to
simulate commercial greenhouse production techniques or as required by the
study protocol.

6. Document cultural practices used in the grccnhousc/shadchousc in the raw data
notcbook and/or greenhouse/shadehouse loghook(s).
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Reviewed By:

Date:
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N. C. State University IR-4 Field Research Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#:

4.1 Revision Number: 16

Submitted by: Robert Welker 4 Date: 3-1)-2)

Approved by: Janine Spies 3§ Date: 3-23-21

Title:
Purpose:

Scope:

Procedures:

SOP4.1 v16

Calibration and usc of balances.
To assure an accuratc weighing of dry test substances.

All field facilides where a dry material is weighed for use in a field,
greenhouse or hothouse trials.

The methods, materials, and schedules for routine inspection, cleaning and
calibration will be:

Standard weights will be calibrated/standardized cvery (wo years oY less by the N. C.

Department of Agriculture and Consumer Services, Division of Standards and
Weights. Documentation of calibration/standardization will be kept on file.

Prior to cach use, the user will visually mspect the balance for cleanliness. Any dirt
or chemicals within the chamber or on the pan must be clcaned immedialely.

Prior to each use, balance accuracy checks should be performed, using two
standard weights that bracket {in the weight range of the chemical samples being
weighed) thc amount to be weighed. Record declared weights and actmal weights of
standards as raw data.

4 If the measured weights of both standard weights are within 2% of the
standard weights, proceed with weighing.

b. If the measured weight of either standard weight differs by more than *_ 2%
from the standard weight, recalibrate the balance.

c. If, after recalibration, the measured weights of both standard weights are
within + 29 of the standard weights, proceed with weighing and record the

mcasured weights.

d. If, afiter recalibration, the measured weight of cither standard weight sgll
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differs by more than + 2%, replace the defective weight. If itis determined
that the problem is the balance, it should be serviced before further use.

e. If desired test substance amount is less than lowest certified weight available,
the two lowest certificd weights will be used to ensure balance is working
accurately. Similarly, if the desired test substance amount is greater than the
largest certified weight available, the two highest certified weights will be used
to ensurc balance is working accuratcly.

Select an appropriatcly-sized vessel to hold the desired amount of test substance
and tare it on the scale following the manufacturcr's directions in the appropriate
technical manual.

If taring the vesscl is not practical, record the weight of the vessel, add the weight of
the desired amount of test substance to it and weigh out this amount.

Select and use appropriate safety equipment while handling the test substance.

Any interim container used for the test substance should be adcquately labeled to
prevent. possible confusion at Mmixing.

Remedial actions to be taken in case of failure or malfunction include:

a. Any problem should be immediately reported to the Ficld Research
Director (FRD), documenied, and placed in the balance records as non-
routine procedures.

b. If the problem cannot be corrected by instructions from the manufacturer's
manual, a service representative should be notified. All corrcctive actions
taken shall be documented in the balance records as non-routine

procedures.

Personnel currently operating the equipment are responsible for the maintenance
and remedial action taken in case of malfunction,
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Reviewed By: Datc:
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N. C. State University IR-4 Fiekl Rescarch Center
4021 Chi Road

Raleigh, NC 27603
Effective Date: Date of Approval
SOP#: 4.2 Revision Number: 16
Submtted by: Robert Welker R/ Date: 3-y -2}
Approved by: Janine Spies Js Date: 3—23-2\
Ttle: Measuring liquid formulations.
Purpose: T'o assure an accurale measurement of liquid test substances.
Scope: All ficld facilities conducting field trials for IR-4.
Procedures: 1. Obtain a clean cylinder or mcasurilng device large enough to hold the

volume of liquid needed, graduated in increments small enough to read to
an accuracy within +/- 29 of the total volume required {i.e. if 100 mlis
necded the smallest division on the cylinder should be, 2 ml or less). The
following devices will be used Lo measure the following known volumes:

Volume to be Measurcd Device to Use

1to5ml 5 ml disposable syringe

5 w0l0ml 10 ml disposable syringe

10 to 30 ml 90 ml or 30 mi disposable syringe

30 to 60 ml 60 mi disposable syringe

>60 ml multiple aliquots of 60 ml
disposable syringe or
graduated cylinder

2. If the opening of the graduated cylinder is too restrictive to allow filling

without danger of spillage, do one of the following:

d. Use a clean container with a pour lip as an intcrmediate and
fill the cylinder/device from it
or
b. Use a clean funnel that is large enough to allow filling the

cylinder with 2 minimuin of spillage.

3. If mouth of container is too restrictive to allow access of syringe, use a clean
container as an intermediatc from which to draw the aliquot with a syringe.
After use, return unuscd amounts to original contamer.

SOP4.2 vi6
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Sclect and use appropriate safety equipment while measuring liquids.

When amounts >60 ml are required, mcasurement with a graduated
cylinder is permitied. Place the graduated cylinder on a level surface and
take the reading of the liquid in the graduated cylinder at the bottom of the
meniscus with the eye being level with the bottom of the meniscus.
Docummnent the amount of test substance measured 1n the raw data book.

Any graduated cylinders used to measure or transfer the test substance
concentrate, as described in #5 above, should be triple rinsed and then
thoroughly washed with water plus soap (or amxmonia} aftcr use o ¢nsure
that they are clean and cross<contaminatdon of pesticides will not occur.
Finally, rinsc thoroughly to remove soap {(or ammonia) from cylinder.
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N. C. State University IR-4 Field Research Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#: 4.3

Revision Number: 16

Submitted by: Robert Welker ,’{(J Date: 3 - -2

Approved by: Janine Spies  )S Date: 3-23-21{

Title: Calibration and clcaning of a liquid sprayer.

Purpose: To determine the delivery rate of a liquid sprayer and adjust as necessary to ensure
an accurate application of the test substance.

Scope: All facilities where a liquid sprayer is used in the application of test
substances.

Procedures: The methods, materials, and schedules for routine inspection and calibration
should include:

1.

Il

SOP4.3 v16

Always calibrate the spray equipment before inital test substance
application. For trials with multiple applications, recheck the calibration at
subscquent applications to confirm accurate delivery ( e.g., + 5% of inihal
calibration or as specified by the protocol), or recalibrate the equipment.

Prior to use, visually inspect pumps, hoses, pipes, fittings, regulators,
pressure gages, and tanks for obvious wear or potential Icaks and repair or
replace as necessary as part of routine maintenance, Record any
maintenance performed in the appropriate log(s).

Refer to the protocol for any specified application requirements.

Gallons per minute (GPM) will be calculated by collecting output, in
milliliters (ml) from each nozzle for 15 seconds; multiplying this value by
four and then dividing by 3,785. Output from each nozzle will not vary by
more than 5% from lighest to lowest. Any part(s) contributing to values
outside this range will be cleaned or replaced. This procedure will be
repeated until output of all nozzles fall within required parameters.

Once application speed, in miles per hour (MPH), nozzle spacing (NS),

in inches, and sprayer output, in GPM, are known, gallons per acre
(GPA) can be calculated with the following formula:
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10.

11.

GPA - GPM* 5940
MPH*NS

Speed will be determincd by timing (scc) the movement. of the sprayer
over a known distance (D) or by selecting a speed, calculating the needed
pass time, and adjusting until this pass time is matched. This can be done
by using the following formula:

MPH = (D/scc)
1.47

Operator must carefully operate equipment, during application, under the
same conditions as during calibration. Ensure solution 1s thoroughly
mixed before application and continuc to agitate during application, if
possible. The test substance must be applicd uniformly to the entire test
area.

After the application, the container/tank will be triple-rinsed with water,
then rinsed with ammonia, then triple-rinsed with water again. Spray
system will be flushed through with an ammonia/water mixture, then
flushed through with watcr alone. Cleaning should be recorded in the
appropriate log(s).

Remedial action to be taken in case of failure or malfunction should
include:

a. Immediately report malfunction to the Field Research Director
(FRD).

b. If problems occur during application, refer to SOP 6.5.

¢. Any repairs and replacement of parts, other than changing
nozzles and/or strainers while creating a different setup of the
boom, will be documented as non-routine maintenance in the
appropriatc maintenance log(s).

d. Changes of nozzles and/or strainers while creating a different
setup of the boom will be documented as routine maintenance
in the appropriate log(s)

Personnel currently operating the equipment are responsible for the
maintenance and remedial action taken in case of malfunction.

When not in use, equipment used for GLP trials will be kept in a secure
location to avoid the possibility of contamination and tampering. This
may include a locked cover on the bed of a truck.
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Reviewed By:
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C. State University [R-4 Field Research Center

4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOPi#:

4.4

Revision Number: 12

Submitted by: Robert Welker R W Date: 3 -i11-%]|

Approved by: Janine Spics  JS Date: 3-23-2.1

Title:
Purpose:

Scope:
Procedures:

SOP4.4 vi2

Calibration and usc of granular applicators.

To determine the delivery rate of the granular applicator and adjust as necessary to

ensure an accurate application of the test substance

All facilities where a granular applicator is uscd in the application of test substances.

The methods, materials, and schedules for routine inspection and calibradon
should include:

1. Prior to use, determine that the applicator is in good working order and
mechanical condition. Make sure that the openings to release the granular
material are not clogged and arc free of debris.

2. Ground driven applicators:

Following protocol requirements, perform calculagons to determnine actual
pounds (or appropriate measures) of matcrials per acre {or appropriate
measurc).

a.

Measure an area of 0.01 acre or 435.6 squarc feet in close proximity
to the area to be treated. A simple method to calculate the distance
1s:
feet to travel = 435.6
(application width in feet)

Approximate setting of the openings to operate the applicator for
the desired amount of active ingredient/acrc.

Wear protective clothing as required by product label and fill the
spreader with enough matcrial to ensure proper operation. Operate
the applicator over the measured distance and collect the output.

Weigh the material collected and multiply by 100 to give the
amount applied per acre.

Repeat steps 2" to “d” until the desired rate is achieved within 5% of
the total/acre
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All calibration data and calculations should be recorded in the raw data

Non-ground driven applicators.

Following protocol requirements, perform calculations to determine actual
pounds (or appropriate measurcs) of material per acre (or appropriate
measure).

a.

d.

Measure an area of 0.01 acre or 435.6 square feet in close proximity
to the area (o be treated. A simple method to calculate the distance
is:

feet.to travel = 435.6
{application width in feet)

Determine how long it will take the applicator to travel that distance.

Determine the amount of material needed to treat 0.01 acre and the
approximate setting of the openings to operate the applicator for the
desired amount of active ingredient/acre.

Turn the applicator on and operate it for the time required to travel
the distance determined above while collecting the output [rom the
applicator.

Weigh the collected material from the applicator and multiply by
100 to give the amount applied per acre.

Continue to change settings of the openings on the applicator untl
the desired rate is achicved within 5% of the total/acre.

Applicators must carcfully operate under the same conditions as during
calibrason. All discharge openings should be unobstructed and flow from
cach should be identical. The test substance must be applied uniformly to
the cnlire test area.

Thorough clcaning of the applicator will be done after each period of use
and when changing test substances.

Remedial action to be taken in case of failure or malfunction should
include:

a.

b.

C.

Immediately report malfunction to the Field Research Director
(FRD).

If problems occur during application, refer to SOP 6.5.

Any repairs or replacements will be documented as non-routine
maintenance in the appropriate log(s).

Personnel currently operating the equipment are responsible for the
maintenance and remedial action taken in case of malfunction.
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N. C. State University IR-4 Field Research Center
4021 Cli Road

Raleigh, NC 27603
Effective Date: Date of Approval
SOP#: 4.5 Revision Number: 16
Submitted by: Robert Welker R"‘} Date: %-1f- 2|
Approved by: Janine Spies  JS Date: 3-23 -2.{
Title: Calibration, usc, and cleaning of an air blast spraycr
Purpose: To determine the delivery rate of air blast sprayer and adjust as neccssary to ensure

an accuratc application of the test substance

Scope: For use when calibrating an air blast sprayer for applying test substances to
tree/bush crops.

Procedures: 1. Sprayer hoses, pipes, connections, pressure gages, pressurc regulator and
tank will be examined for leaks. The sprayer will be examined for worm
belts and pulleys.

2. The sprayer will be calibrated to deliver a volume per area within the
guidelines specified by the protocol. Always calibrate before initial test
substance application and after any application paramcter changes, if
applicable. For multiple applications, recheck the calibration to confirm
accurate delivery (e.g., + 5% of imtial calibration or as specified by the
protocol)

3. To calculate speed of sprayer, in miles per hour (MPH), the following
formula will be used:

MPH = (D/Sce)
1.47

Where D is distance of tract used measured in feet and Sec is scconds.

4, With air blast sprayers, nozzle spacing (NS) will be determined by dividing
row spacing by the number of nozzles used and dividing that number by 2 if
you will be applying test substance by making two passes per row (onc on
cach side).
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Gallons per minute (GPM) will be calculated by averaging the output, in
milliliters (ml) from cach nozzle for 15 seconds, multiplying this value by
four and then dividing by 3785. As these amounts are immediatcly mixed
and blown onto the crop after exiting the sprayer, the NCSU IR-4 Field
Research Center does not set. range limits regarding the consistency of
output among the tips of an airblast sprayer.

Once application speed, in miles per hour (MPH), nozzle spacing (NS), in
inches, and sprayer output, in GPM, arc known, gallons per acre (GPA) can
be calculated with the following formula:

GPA = GPM* 5940
MPH*NS

When the application is made to trecs, the nozzle arrangement will be to
direct approximately 2/3 of the spray pattern to the top one-half of the trees
and approximately 1/3 of the pattern to the lower one-hall of the trecs.
‘When the application is made to bush or cane crops that have fruit on all
portions of the plants, the spray pattern shonld be cqually distributed to
entirc plant.

Operator must carcfully operatc equipment, during application, under the
same conditions as during calibration. Ensurc solution is thoroughly mixed
before application and continue to agitatc during application.

The sprayer will be cleaned immediately after use by rinsing the tank with
clean water. The sprayer will then be partially filled with ammonia plus
water and operated to clean spray lines, tank, and nozzles. Finally, the tank
will be partially filled with water and operated to clean ammonia residue
from lines, tank, and nozzles. Cleaning of the sprayer will be documented
in the maintenance records for the sprayer.
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N. C. State University IR-4 Field Research Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#: 4.6 ' Revision Number: 18

Submitted by: Robert Welker s/ Date: 311 - %}

Approved by: Janine Spies  }¢ Date: 3-23~-21

Title: Calibration of backpack sprayer for foliar test substance applications to crect crops.

Purpose: To determine the delivery rate of a backpack sprayer {or accurate pesticide
application when multiple nozzles arc used to dircet insecticides and [ungicides on
the crop.

Scope: For use when calibrating a backpack sprayer for applying direcied sprays of test

substances 1o erect crops (i.c., blueberry, tomato, pepper)

Procedures: 1. Always calibrate before initial test substance application. For multiple
applications, recheck the calibration to confirm accurate delivery {e.g., £
5% of initial calibration or as specified by the protocol), or recalibrate.

2. Prior to use, visually inspeet hoses, pipes, fitings, regulators, pressure gages,
and tanks for obvious wear or potential leaks and repair or replace as
necessary. Record inspection and any maintenance performed in the
appropriate log(s).

3. Refer to the protocol for any specified application requirements.

4. With directed applications to erect crops, novzle spacing (NS) will be
determined by dividing row spacing by the number of nozzles used and
dividing that number by 2 if you will be applying test substance by making
two passes per row (one on cach side).

&

Gallons per minute (GPM) will be calculated by averaging the output, in
milliliters (ml) from each nozzle for 15 seconds, multiplying this value by
four and then dividing by 3785. Output from each nozzlc will not vary by
more than 5% from highest to lowest. Any part(s) contributing to values
outside this range will be cleancd or replaced. This procedure will be
repeated until output of all nozzles fall within required parameters.

6. Once application speed, in miles per hour (MPH), nozzle spacing (NS), n

SOP4.6vli8
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10.

11.

inches, and sprayer output, in GPM are known, gallons per acre (GPA) can
be calculated with the following formula:

GPA = GPM* 5940
MPH*NS

Speed will be determined by timing (sec) the movement of the sprayer over
a known distance (D) or by sclecting a speed, calculating the nceded pass
time, and adjusting until pass time is matched. This can be done by using
the following formula:

MPH = (D/sec)
1.47

Operator must carefully operate equipment, during application, under the
same conditions as during calibration. Ensurc solution is thoroughly mixed
before application and continue to agitate during application if possible.
The test substance must be applied uniformly to the entre crop.

Application container/tank will be triple-rinscd with water, then nnsed with
ammonia, then triple-rinscd with water again. Spray system will be flushed
through with an ammonta/water mixture, then flushed through with water
alone. Cleaning shouid be recorded in the appropriate log(s).

Remedial action to be taken in case of failure or mal{function should
meclude:

a. Immediately report malfunction to the Field Research
Director (FRD).

b. If problems occur during application, refer to SOP 6.5.

C. Any repairs and replacement of parts, other than changing

nozzles and/or strainers while creating a different sctup of
the boom, will be documented as non-routine mainienance
in the appropriate maintenance log(s).

d. Changes of nozzles and/or strainers while crealing a
different setup of the boom will be documented as roulin¢

maintenance in the appropriate log(s)

Personnel currently operating the equipment are responsible for the
maintenance and remedial action taken in case of malfunction.
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N. C. State University IR-4 Field Research Center

4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#: 4.7 Revision Number: 11

Submitted by: Robert Welker o) Date: 3-Vi- 2}

Approved by: Janinc Spics JS Date: 3-23-2]

Tide: Operation and maintenance of farm equipment.

Purpose: To assure that the crop or commodity under study is grown under simulated
commercial conditions, in a quantity sufficient for the trial and in a good state of
health.

Scope: All locations where the farming operations are performed for tnals are conducted

under good laboratory practices (GLPs)

Pt
.

Procedures: The maintenance records for any equipment used to prepare soil, cultivate,
apply fertilizer, and irrigate the crop where the trial is conducted will be
kept by the research station personncl and will be the only records available

on that equipment,

2. Just prior to the initiation of the use of the equipment (tractor, plow, disk,
harrow, planters, harvester ctc.) it will be visually inspected to see that it is in
good working order, properly lubricated, and in good mechanical
condition. '

3. Any necessary repairs or adjustments should be made prior to the use of
the cquipment in the GLP trials.

4. The operator of the equipment should be familiar with its operation and
safety precautions.

5. Personnel currently operating the equipment are responsible for the
maintenance and remedial action taken in case of malfunction.

SOP4.7 vii
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4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#:

4.8

Revision Number: 14

Submitted by: Robert Welker K(,\) Date: 3-11- 24

Approved by: Janine Spies JS Date: 3-223-2_|

Title:
Purpose:

Scope:
Procedures:

SOP4.3 v14

Calibration of ficld instuments.

To assure that all instruments and devices used in good laboratory practices (GLP)
trials are accurate and in good working order.

Al facilities where GLP trials are conducted.

1.

Each GLP-maintaincd instrument {e.g. min/max thermometers,
thermographs, etc.) should be tested annually to detcrmine that it is within
the desired tolerance. Accuracy of minimum/maximum thermometers and
data loggers will be done according to the followng procedures:

a. Accuracy of minimum/maximum thermometers will be tested by
placing the thermometer into an icc bath. The gauge should read
ncar 32 F. Acceptable tolerance is £ 2F.

-co/

Accuracy of minimum/maximum thermometer will also be tested by
comparing ambicnt temperature with a thermometer that has been
confirmed accurate according to NIST standards. Acceptable
tolerance is + 2 I.

C. Each data logger will be calibrated by placing it beside a
thermometer that has been calibrated according to scction 1.a. and
1.b. and allowed to equilibrate. The data logger and thermometer
should be within 2F of each other.

A written record of the dates and results of the tests and of the acceptable
tolerance for cach inscrument should be kept in the appropriate log.

Those instruments and/or devices that give inconsistent results or are not
accurate to within desired tolerances should be replaced.

If a manual is not available to describe how an instrument or device should
be tested, record the testing procedure used in the relevant log or describe
in a standard operating procedure (SOP).

Personnel currently operating the equipment are responsible for the
maintenance and remedial action taken in case of malfunction.
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N. C. State University IR-4 Field Research Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#: 4.10 Revision Number: 8

Submitted by: Robert Welker §¢1,/ Date: Z-3 - 2}

Approved by: Janine Spies  J S Date; 2 ~-23-2\

Title: Calibration and use of Nikon Monarch® Laser 800 optical range-finder.

Purpose: To establish guidelines for the calibration and usc of a Nikon Monarch® Laser 800
in order to accurately measure distance related to the cstablishment of IR-4
magnitude-of-residue trials at the NCSU IR-4 Field Research Center.

Scope: All facilitics where trials are conducted under good laboratory practices (GLPs).

Procedures:
Calibration: Calibration of the Nikon Monarch® Laser 800 optical range-finder
shall be done annually to determine if it is within the desired tolerance.

1. Ensure that the unit displays information when activated by pressing the
POWER button. If so, continue to Step 3. Il no display occurs or the
battery image is blinking or not. present, continue to Step 2.

2. Check and replace battery, if necessary

3. Using a tape measure or other accurate measuring device, establish two
‘close-range’ known distances. One should have a distance that measures in
whole yards (i.c., 10.0 yds) while the other should have a distance that
measures in 0.5 yards (i.c., 10.5 yds). A third ‘longrange’ distance will also
be established (i.e., 100 yds). Placc an object at each distance that is large
enough (o easily find in the optical range-finder crosshairs. Ensure that the
object has a flat surface that will reflect the laser divectly back to the optical
range-finder. Avoid bright-colored objects and/or cxtremely bright
conditions during this operation, as the reflcctance in these circumstances
may producc an incorrect readout from the device.

4. Make sure the display is reading in yards. 1f meters are displayed, hold the
MODE button down for more than 1.5 seconds. This will switch the units.
5. Record distance values from the range-finder display.
a Stand with range-finder at one end of the pre-measured distance for

SOP4.10 v8
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Use:

1.

whole yards, aim at the object placed at other end of this distance
and press the POWER button (o gain a read out of the distance.
Repeat at least once for consistency and accuracy. Record the
displayed value in the appropriate log. If values for whole yards do
not maich the measured distance, do not use range-finder for
determining distances. Use some other device.

b. Stand with range-finder at one end of the pre-measured distance for

half yards, aim at the object placed at other end of this distance and

press the POWER button to gain a read out of the distance. Repeat

at least once for consistency and accuracy. Record the displayed
valuc in the appropriate log. If values for half yards do not match
the measured distance, do not use range-finder for detcrmining
distances. Use some other device.

To determine the distance to an object, do the following:
a. Press the POWER button to turn on the unit.

b. Make sure the object is large cnough for the range-finder to detect
and display a reading. If this is not the case, place an object that is
large enough to be detected at/on the initial object. Be surc not to
create angles of deflection when placing the second object (see
Calibration, Step 3, above).

c. While viewing the object through the range-finder, press the

POWTER button to crcate a displayed distance. Repeat at least once

for consistency and accuracy. Record the distance in the
appropriate place.

Safety Precautions:

1.

Ll

RN,

Never look directy at the lascr beam or directly at the sun when using the
range-finder.

Do not operate with other optical elements, such as binoculars, lenses, ctc.
Do not disassemble unit.

If unit’s body cover is damaged, or if it emits a strange sound due to
dropping or from somc other cause, immediately remove the battery and
stop using.

Do not press POWER button when not. using the unit.

Do not lcave within reach of small children.

Remove water, sand, or mud immediately with soft, clean, dry cloth.

Do not attempt to use range-finder under water.

Do not swing by lanyard or lcave in unstable situation. Both could result in

damage to the umt.
Do not leave unit in direct sunlight or in situations of extreme heat.
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4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#: 4.11 Revision Number: 4
Submitted by: Robert Welker ﬁt\) Date: 3 -14- 2|
Approved by: Janine Spies  } S Date: 3-23-2 |
Title: Operation, maintenance, and cleaning of horrowed or seldom-used equipment.
Purpose: To assure that borrowed cquipment is operated, maintained, and cleaned
appropriately for the conduciion of good laboratory practice (GLP) trials.
Scope: Al locations where borrowed equipment is required to conduct GLP trials.
Procedures: 1. Upon receipt of equipment, ensure that any available owncers/operation
manuals arc reviewed and understood. Reccipt of equipment is to be
documented in the appropnate log.
2. Visually inspect the equipment to ensure that it is in good working order.
Any discovered problems should be repaired prior to use. These repairs
are to be documented in the appropnate log
3. Prior to use, any surface of the equipment that may contact the test
substance or target should be cleaned. This cleaning is to be documented
in the appropnate log.
4. Perform required task(s) with the equipment.
5. After cach use, the equipment is to be cleaned according to the equipment
owner’s manual or an appropriate standard operating procedure (SOP).
This cleaning and any SOP that was used shall be documented n the
appropriate log.
6. Document return of the cquipment in the appropriate log.
SOP4.11 v4
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Effective Date: Date of Approval

SOP#:
subnﬁued by:
Approved by:
Title:

Purpose:
Scope:

Procedures:

SOP4.12 v6

4.12 Revision Number: 6
Robert Welker //% |,.) Date: 7)) -2)
Jamime Spics Js Date: 3 -23-~-274

Operation, cleaning, and maintenance of forced-air drying ovens.

This document is for use by IR-4 personnel to define procedurcs used for
operating, clcaning, and maintaining the forccd-air drying ovens at the NCSU IR-4
Field Research Center.

This standard operating procedure (SOP) describes the proper procedures uscd by
IR-4 personnel to ensurc proper opcration, cleaning, and maintenance of the
forced-air drying ovens at the NCSU IR-4 Ficld Research Center.

Operation

1. Inspect cach unit and review the maintenance log for cach (o ensure unit
trays and other surfaces werc cleaned, according to this SOP, after previous
usc. If there is any question on whether or not cleaning was performed, the
unit will be cleaned prior to operation.

2. To activate unit turn on the power switch(es) for the oven(s) to be used.
Usc a separate drying oven for each treaiment from which samples were
collected. Set each oven to the desired drying temperature, per protocol, by
using the appropriate button or dial and allow unit to rcach this
temperature. While temperature is adjusting, verify proper opcration of
cach unit (good air flow from exhaust, normal operational sounds, etc.). If
there is any concern about the operation of a unit, shut it ofl and contact
service provider. Any repairs and maintenance to drying ovens will be
documented in the appropriate NCSU IR-4 Field Research Center logs.

3. Personnel detecting a problem or malfunction of a drying oven are
responsiblc for documenting both the problem and the repair in the
appropriate NCSU IR-4 Field Research Center logs. If another unit nceds
to be used, follow steps 1 and 2 for the new unit.

4. Line each drying tray that will be uscd with a single layer of paper to prevent. -

portions of the samples from falling from the tray. Mark each paper with
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the corresponding sample identification number or letter, to reduce chances
of confusion and/or conlamination.

To dry samples, follow the procedures described in NCSU IR-4 Ficld
Research Center SOP 8.4, “TForced-air drying of RAC (Raw Agricultural
Commodity) Samples”. All sample drying will be documented in the
appropriate NCSU IR+ Field Rescarch Center logs.

Cleaning

1.

Afler drying is completc and samples removed, all paper liners ate (0 be
discarded. Retention of paper liners may lead to contamination of
subsequent samples.

Drying trays are to be cleaned by:

removing the trays from the drying oven(s)

rinsing each tray thoroughly with ammonia

rinsing ammonia residue off with a thorough water ninse

. air-drying trays completely prior to replacing them into drying oven(s)

e o

While trays are air-drying, the interior surfaces of the oven(s) will be
cleancd by:

a. sweeping or vacuuming out any debris

b. wiping surfaces with clean rag(s) carrying ammonia + water

c. wiping surfaces with clean rag(s) carrying water only

d. wiping surfaces with clean, dry rag(s)

Cleaning of drying oven(s) will be documented in the appropriatc NCSU
IR-4 Field Research Center logs.

Maintenance

1.

Each drying oven will be calibrated and serviced on an annual basis, using
local dealer/distributor of the drying oven(s). All inaintenance activitics will
be documented in the appropriate NCSU IR-4 Field Research Center logs.
Any documents related to professional calibration of the drying oven(s) will
be kept in the NCSU IR-4 Field Research Center archives.
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N. C. State University IR-4 Field Research Center
4021 Chi Road

Raleigh, NC 27603

Effective Date: Date of Approval

SOP#: 4.13 Revision Number: 2

Submitted by: Robert Welker 7; W Date: 3-)) -2

Approved by: Janine Spies J¢ Date: 3 -~23-2j

Title: Calibration, use, and cleaning of a drip injection application system

Purpose: To determine the delivery rate of a drip irrigation sysiem and injection application
cquipment and make adjustments as necessary (o ensure an accurate application of
test substance(s)

Scope: For use when calibrating and using a drip injection application system for applying
test substances through an irrigation system to various fruit and vegetable crops.

Procedures: 1. Set up the drip application system so that the treated and non-treated plots

SOP4.13 v2

are imigated at the same time, but that the injection port for the test
substance only flows to the treated plot(s). Connect all hoses, pipes,
pressure gages, etc. so that the system is ready to apply water. Conncct the
test substance mix tank containing water to the CO2 source for the
application and connect it to the injection port. Charge the drip system and
the test substance mix tank to the desired pressurcs and examine the cntire
system and drip lines to confirm there are no large leaks and the drip hines
are pressurized to the ends of the runs. Make repairs as needed.

2. Confirm the output of the drip system by charging the lines to the desired
pressure. Locate 3 emitters from different locations in the test area (near,
middle and far from the closest point of the system) for each drip line.
Remove the surrounding soil so that a collection vessel can be placed to
capturc the emitter output without disturbing the drip line. Collect the
emitter output for a set period of time (¢.g. 3 minutes), then mcasure and
record the discharge from each of the emitters. Repeat for a total of 3
collections. Calculate average discharge per emitter, and overall average for
the system.

There is variability in individual cinitters due to manufacturing procedures
or other uncontrollable factors. As long as the overall water distribution
within the plot appcars relatively consistent, large variability between
cmitlers is not a concern. If in doubt, contact the Study Director.

Once the drip system output is confirmed, the system can be shut off.
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Calibrate the application injection equipment flow by connecting an output
line to the test substance mix tank filled with water. The ontput line will
have a shut-off valve and an in-line orifice (o regulate the flow of the test
substance. The desired mix tank flow rate will be achieved by changing the
pressure and/or the in-line orifice to match the injection volume and/or
time listed in the protocol. Pressurize the application containcr to the
desired pressure and capture the output flow for a set time (e.g. 30
seconds), then measurce and record the output. Repeat for a total of 3
captures. Verify that the output for the three runs docs not vary by more
than +5% of the mean and that. this output will deliver the appropriate
calculated volume/time needed for the application. Calibration procedures
and output amounts will be documented in the Field Data Book and other
logs, as appropriate.

NOTE: The test substance mix tank pressure MUST be higher than the
drip line application pressure, or the test substance will not flow into the
drip system.

To make a test substance application, mix the calculated volume of test
substance(s) and water in the test substance mix tank. Connect the test
substance output hose (with valve closed) to the dnp line injection port and
pressurize the drip system to the desired pressure. Visually confirm the
system is operating normally (no large leaks, pressurized to the ends of the
runs, ctc.). Connect the propellant. (e.g. CO») to the test substance mix tank
and pressurize to the desired pressurc. Once itis confirmed that the drip
system and test substance mix tank are at the correct pressures, Open the
valve on the application hosc and begin timing the application. If the
application is calculated to take morc than 30 minutes, the test substance
application container should be agitated periodically to ensure test
substance mixing.

Once the liquid runs out of the test substance application container, record
the elapsed time and shut off the valve in the application injection line.
Continue to run the drip system to allow the test substance to be uniformly
applied. If the protocol does not specify 4 volume/time for post. application
water, then the system should be run for at least 30 minutes after the test
substance application.

The test substance mix tank and application line will be cleaned
immediately after use. The mix tank will be triple rnsed with clean water.
The tank will then be partially filled with enough water to flow through the
application hose and orifice for 2 minutes. Afier this initial rinse, the
process will be repeated with an ammonia/water mixture and then with
plain water three more times. Cleaning will be documented in the
maintenance records for the equipment.
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N. C. State University IR-4 Field Rescarch Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#:

Submitted by:

5.

Revision Number: 14

Robert Welker ﬁ oJ - Datc: 3-t1-2)

Approved by: Janine Spics  }S Date: 3-2.3-2 |

Tite:
Purpose:
Scope:

Procedures:

SOPS.1v14

Commodity production and maintenance.

Assure that commodities are grown under best management practices.

All locations developing data on test crops.

1.

Refer to an up-to-date publication on the production of the commodity
under trial. I no such publication exists, consult with agricultural specialist
(i.e., University extension specialist, county/regional extension agent,
grower, etc.) [amiliar with the production practices for the commodity.

It is imperative that any maintcnance activities in trials conducted under
good laboratory practices (GLPs) be performed in ways that will not impact
sample integrity

A soil sample will be obtained and analyzed for soil texture, organic matter,
cation cxchange capacity and pH from the trial site.

Lime, fertilize and/or condition the soil at the sitc as necessary to bring the
soil within the requirements of the commodity. This will normally be
performed by rescarch station personnel or grower, depending on the trial
location.

Apply appropriate mamtenance pesticides (preplant herbicide, soil

insecticide, fungicide drench, soil-mcorporated nematicide etc.) as required.

Document maintenance chemicals in the field raw data notebook.

If maintenance pesticidcs are applicd to the commodity, they should be
applied according to the label dircctions. For residue trials, no pesticide
should be applied that would interfere with the chemical analysis of the
pesticide under evaluation. If in doubt, consult the analytical chemist,
analytical laboratory or study director identified in the protocol to
determinc if a2 maintenance chemical may be used.

Perform other cultural practices as necessary to establish and maintain the
commodity.
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N. C. State University IR-4 Field Research Center
4021 Chi Road
Raleigh, NC 27603
Effective Date: Date of Approval
SOP#: 5.2 Revision Number: 11
Submitted by: Robert Welker 7; N Date: 3-)(- 2!
Approved by: Janine Spies j ¢ Date: R -23-2

Title: Method lor seeding or transplanting.

Purpose: Help ensure that an appropriate and high quality crop is produced in trials conducted
under good laboratory practices (GLPs).

Scope: All locations developing data on test crops.

Procedures: 1. Deterniine the correct species and varicty to use as specified by the study
protocol. If the variety is not specified, select a variety commonly used in
the arca by commercial producers. With transplanted crops, plants as
uniform in growth and color as possible will be used.

2. Determine within and between row spacing and seed/transplant depth as
specified in cooperative extcnsion services recommmendations.

3. If exact seeding rate cannot be aitained due to seed size and/or cquipment
capabilities, thinning of the emerged crop to the proper population will be
performed.

SOP5.2 vil
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N. C. State University IR-4 Ficld Research Center
4021 Chi Road
Ralcigh, NC 27603

Effective Date: Date of Approval

SOP#: 53 Revision Number: 10

Submitted by: Robert Welker K17 Date: 3-(- 2

Approved by: Janine Spies  JS Date: 3-23-21

Title: Determining yield or quality.

Purpose: To assure that a measurement of yield or quality of the various treatiments is taken

if required to evaluate the effects of the treatments.

Scope: All locations conducting trials where the protocol requires yield data. {Handling of
residue samples is covercd under NCSU IR-4 Field Research Center SOP 8.1).

Procedures: 1.
2.
3.
4,

SOP5.3 v10

Check the protocol for information on time of harvest. If none, lollow
commercial practices in the arca for the time of harvest of the commodity.
These practices should be documented in the raw data notebook.

Where grading standards are known or cxist, the harvested commodity
should be graded, accordingly.

Each portion of the commodity, divided as to its quality standard, should be
weighed or measured to determine yicld. Written records should be kept of
cach measurcment for each plot. '

Various methods are utilized by various researchers to harvest a

commodity. The method used, if not specified in the protocol, should be
recorded in the raw data notebook.
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Reviewed By:
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N. C. State University IR-4 Field Rescarch Center
4021 Chi Road

Raleigh, NC 27603
Effective Date: Date of Approval
SOP#: 6.1 Revision Number: 15
Submitted by: Robert Welker ﬁ |1) Date: 3-11 -2
Approved by: Janine Spies )S Date: 3-23-2
Tide: Adding a test substance concentrate to a carrier in the spray tank of a sprayer.
Purpose: To obtain the proper dilution and mixing of the concentrate in the spray tank.
Scope: All Iocations conducting good laboratory practice (GLP) trials
Procedures: 1. Afier the sprayer has been inspected and calibrated, empty the water from
the tank.
2. Mcasure the amount of water needed for the application into a separate
container. Make sure this amount is sullicient to cover the entire plot.
Make sure the chosen spray tank will hold this amount. and the calculated
amount of test substance concentrate nceded.
3. For some formulations (.e. wettable powder), it may be necessary to make a
shurry mix first by adding the concentrate to a small volume of water in a
separate, clean container prior to placing in the spray vessel. To do this,
remove a generous amount of water from the calculated amount for total
mix. Add the slurry to the water in the spray tank. Using the remainder of
the water that was removed carlier, thoroughly rinse the contamer that held
the slurry into the spray tank.
4. Add the remaining portion of the removed water to the spray tank, so that
final volume and mix match the mix calculations. Close and tighten the lid.
Rinse the outside surface of the spray tank with clean water, if necded.
5. Agitate the spray mix before and, if possible, during application to insure an
even mix of the test substance and water.
SOP6.1 v15
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N. C. State University IR-4 Field Research Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#: 6.2 Revision Number: 12

Submitted by: Robert Welker 4., Date: 3 -1) -2

Approved by: Janine Spics  JS Date: 3-23-2{

Tite: Procedures for the application of the trial test substance(s) in the ficld and
greenhouse.

Purpose: To assure that the trial pesticide(s) are applied uniformly to the plots.

Scope: All locations conducting field trials

Procedures: 1.

SOP6.2 v12

Ensure all settings of pressure, speed, granular flow etc. are set according o
specification from the calibration as previously performed.

TJust before entering cach plot make surc you are travelling at the correct
speed and turn on the sprayer or rclease the granulcs. Maintain the correct
speed for cach pass through the plot.

Apply the material according to the directions in the protocol or as
specified on the label. If fumigants or mist blowers arc used, follow
instructions of the manufacturer of the equipment. If a fumigant is used,
wo people arc required. Onc will do the actual application and one will
observe from a safe place to provide rescuc assistance il necessary.

Calculations should be made to minimize the amount of spray material left
in the spray equipment. If the material being applied is US EPA registered,
unused spray matcrial should be applicd to an overplanting of the crop ata
distance adcquate to prevent contamination of the test plot by dnift or
downslope movement of water. In the event that no overplanting of the
crop exists, unused material may be placed along the field edge so long as
contamination prevention measures listed above are followed.
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N. C. State University IR-4 Ficld Research Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#:
Submitted by:

Tide:
Purpose:

Scope:

Procedures:

SOP6.3 v14

6.3

Revision Number: 14

Robert Welker 4 1) Date: 3-)( -7
Approved by: Janine Spies )5 Date: 2-23-2.1

Cleanup of application equipment.

To assure that pesticide application equipment is decontaminated without adversely
affccuing personnel or the environment.

Alllocations where pesticides arc used.

1.

Granules - Remove any excess granules and return them to the original
container if this procedure does not affect the integrity of the contents or
dispose of the excess by using appropriate methods for handling hazardous
wastes. Record in the appropriate log the amount of granular material used
in the trial(s).

Liquids-If labeled, unused spray material should be appled to an
overplanting of the crop at a distance adequate to prevent contamination of
the test plot by drift or downslope movement of water. In the event that no
overplanting of the crop exists, unused material may be placed along the
field edge so long as contamination prevention measures listed above arc
followed. If excess spray material is applied to an overplanting of crop, this
arca will be marked as treated and consumption prolubited.

In a suitable area away from aquatic areas or danger of aquatic
contamination, rinse the granular applicator to remove pesticide dust from
the inside and outside. After application of a liquid mixturc, the
container/tank will be triple-rinsed with water, then rinsed with ammonia,
then triple-rinsed with water again. The entire spray system will be flushed
through with an ammonia/water mixture, then flushed through with water
alone. Cleaning should be recorded in the appropriate log(s).

Follow the disposal procedures for pesticide rinse water in accordance with
current policies and guidelines of the state.

Properly dispose of expendable protective clothing. Clean non-disposable
items such as respirators, face shiclds, and other equipment by following the
manufacturer's instructions or with soap and water as appropriate.

After the application equipment is dry, lubricate those parts requinng
lubrication and return the equipment to storage.
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N. C. State University IR-4 Field Research Center
4021 Chi Road

Effective Date: Date of Approval

SOP#:
Submitted by:
Approved by:
Tite:

Purpose:

Scope:

Procedures:

SOP6.4 v16

Raleigh, NC 27603
6.4 Revision Number: 16
Robert Welker f{ W Date: 3-1)-2)
Janinc Spies  J3 Date: 3-23-2]

. Handling the test substance.

To explain the procedures required in the receipt, removal, use, rewrn and transfer
of the test control and reference substances.

All locations where pesticides are used. For the purposes of this SOP, test
substance also applies to control and reference substances.

1. Upon notification of test substance arrival at receiving point, NC State IR-4
personnel will collect test substance as soon as possible, preferably within 24
hours.

2. The test substance should be stored in the pesticide storage facility unal it is
needed for use in the trial(s). When a test substance is removed or
transferred to a different location, removal date, return date, and the
amount removed are to be recorded. The temperature range that the test
substance is exposed to while out of storage will also be recorded. Removal
of test substance prior to the day of use is allowablc so long as proper
documentation, according to item #4 below, is performed.

3. The storage temperatures of the test substance should be recorded in the
raw data. A data logger with min/max thermometer backup, will be uscd for
continuous monitoring of pesticide storage temperaturc. Calibration of
thesc instruments is outlined in SOP 4.9.

4. ‘When a test substance is removed from storage, the following should be
recorded in the test substance usc log:

o

complete tnal number

b. test substance name and lot/batch number
removal date and mitials

temperature range while out of storage
return date and mitials

amount removed and initials

e an
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The original containers for all GLP test substances must be returned to the
manufacturer or retained untl completion of the study and/or permission is
given by the study director to dispose of the containers. More guidance on
IR-4 test substance container disposal is available by opening advisory 2005-
01 at the following hink:
hups://www.ir4-projecLorg/fc/fc-researcher-resourccs/ﬁcl(l-rescarchers/
Researchers may also visil

hitp://irdapp.rutgers.edu/Ir4Food Pub/Substancc DispoSch.aspx

to obtain a listing of containers that he/she may discard.
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SOP: 6.4, revision 16. Handling the test substance.

Reviewed By:

Date:
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N. C. State University IR-4 Field Rescarch Center

4021 Chi Road

Raleigh, NC 27603
Effective Date: Date of Approval
SOP#: 6.5 Revision Number: 12
Submitted by: Robert Welker ﬁ W Date: 3-(1-2)
Approved by: Janine Spies S Date: 3-23-21
Tide: Procedures to follow if a problem occurs in the application of the test substance.
Purpose: To explain the procedures required in the event of a malfunction during the

application of the test substance.

Scope: All locations where test substances arc used. For the purposes of this SOP, the
term “test substance’ also applies to control and reference substances.

Procedures: 1. During application, the opcrator should observe the process to make sure
that the test substance is being evenly distributed to the commodity.

2. In the cvent of a malfunction (i.c., a nozzle is plugged or a hose breaks), the
operator should take immediate action to correct the situation.

3. The affected portion of the plot should be flagged.
4, Appropriate individuals (c.g., the study director) should be notified of the

incident, details recorded in the raw data notebook, and maintenance
records retained in the appropnate log(s).

SOP6.5 v12
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SOP: 6.5, revision 12. Procedures to follow if a problem occurs in the application of the
test substance.

Reviewed By: Date:
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N. C. State University IR-4 Field Rescarch Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#: 7.1 Revision Number: 10

Submitted by: Robert Welker /4 4J Date: 3 1 - 2|

Approved by: Janine Spics JS Date: 3-23-2|

Tide: Collection of raw data clectronically.

Purpose: To assure that raw data collected clectronically are verifiable if audited.

Scope: All locations conducting field or greenhousc tnals.

Procedures: 1. Check the power supply on portable units to sec that it will he adcquate
during the data collection and data transfer period.

2. Make surc the correct program for data collection is ready and available for
use. '

3. At the beginning of data collection, provide verification that the system 1§
working by collecting data from the first plot electronically and also have
someone record the data by hand. At the end of the data collcction period,
the printout of the electronic data and the hand-collected data should be
signed by the person collecting the data. If both sets of data are in
agreement a signed and dated statement to that effect should be written in
the maintenance log.

4, Prompts should be used as much as possible to avoid any confusion in
collecting the data. Where feasible, the prompts should state the plot #
from which the data is being collected, the current date, and the type of data
being collected.

5. Data should be taken in an orderly fashion to avoid any confusion.

6. At the end of the dala collection period, the data should be transferred to a
storage system and immediatcly printed out with appropriate identification.
This hard copy must be dated and signed then stored in the trial(s) file
folder.

7. All remote sensing and other automatic data collecting and/or recording
devices should be inspecied and calibrated.

SOP7.1 vi0
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10.

Prints of data from these devices must be legible to persons with normal
vision and dated and signed when printed or plotted.

Hard copies of computerized data and/or other written or plotted date
sheets must be dated and signed, and retained in the file folder of the
project.

Fach data sheet from a monitoring device should be marked in ink with the
name of the trial ID number, dates (day, month, year) of occurrence of the
event mcasured, units of measurcment and signed and dated by the person
preparing the data sheet.
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7.1, revision 10. Collection of raw data electronically.

Reviewed By:

Date:
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N. C. State University IR-4 Field Research Center
4021 Chu Road
Raleigh, NC 27603

Effective Date: Datc of Approval

SOP#:

Submutted by:

7.2

Revision Number: 11

Robert Welker ﬁLJ Date: 3 -1 -2

Approved by: Janinc Spies J S Date: 3—-23-2)

Title:
Purpose:
Scope:

Procedures:

SOP7.2vll

Recording of raw data.

To assure that raw data collected and recorded are accurate and available for audit.

All locations conducting trials.

1.
2.

All raw data will be recorded in indelible ink.

Changes to the raw data should be made by drawing a single line through
the original entry so as not to obscure it. The date, signature (or initials) and
rcasons for change (brief description or error code) must accompany any
change. Acceptable error codes include:

ME = Measurement Error CE = Calculation Eivor

SP = Spclling Ervor EF = Entry Error

WE = Wrong Entry NR = Not Recorded

IE - Illegible Entry IW = Inappropriate Word
TE = Transcription Error AW = Accidental Write-over
UE = Unnccessary Entry PE = Pagination Error

LE = Late Entry NA = Not Apphcable

NI = New Information

Other error codes can be used, however, the codes must be noted in the
1R-4 Field Data Book.

Pages containing raw data shall not be discarded.

Cross-reference instrament or statistical printouts when such data are
retained in a separale location.

All data entries shall be dated on the day of entry and signed or initialed by
the person cnlering the data.

Make sure that all data required by the study protocol or by the forms
provided in the field data book are collected and recorded.
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7.2, revision 11. Recording of raw data.

Reviewed By:

Date:
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N. C. State University IR-4 Field Research Center
4021 Chi Road

Raleigh, NC 27603
Effective Date: Date of Approval
SOP#: 7.3 Revision Number: 13
Submitted by: Robert Welker ﬁﬂ/ Date: 3 -)i-2)
Approved by: Janine Spies JS Date: 3-23-2]
Title: Calculations for data presentation.
Purpose To establish guidelines for computation and presentation of data.
Scope: Field sites conducting trials under the minor use pesticide program.
Procedures: 1. Results must be reported to correct number of significant figures reflecting

an appropriate level of certamty.

2. In carrying meastred quantitics through calculations, the following rules arc
used:

a. Multiplication and division: the result must be rounded off as having
no more significant figures than the measurement with the fewest
significant figures.

b. Addition and subtraction: the result is rounded off to the same

number of decimal places as that of the term with the lcast number
of decimal places.

3. When a manual calculation involves two or more steps, retain at least one
additional digit (insignificant figurc) for intermediate answers. Round off at
the end.

4. ‘When using computer(s) or calculator(s), serial calculations should be done

with unrounded numbers and the final result is to be rounded.

SOP7.3 v13
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7.3, revision 13. Calculations for data presentation.

Reviewed By;
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N. C. State University IR-4 Field Research Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#: 7.4 Revision Number: 11
Submitted by: Robert Welker //{ '\) Date: } -5 -2
Approved by: Janine Spies § S Date: 3 -2 3-21
Title: Method for collecting efficacy and phylotoxicity data.

Purpose: To describe the procedure used for taking biological field data.
Scope: All locations conducting field trial(s).

Procedures: A. Phytotoxicity data:
Consult the protocol to determine the method and timing of the
phytotoxicity data. If no method is cited then reference your method or
proceed as follows:

1. Where possible, take phytotoxicity data within 48 hours after the
treatment, 1 week later and at the termination of the trial(s). If
symptoms occur during this period that warrant a reading, then
additional phytotoxicity data should be taken as necessary.

2. Assign a phytotoxicity rating of 0 to 100 for each plot; 0 = plant
healthy. 100 = plant dead. 1 thru 99 = the percentage necrosis,
yellowing and/or stunting of the plants in cach plot.

B. Pest data:
Consult the protocol to determine the method and timing of the pest data.
If no method is cited then reference your method(s) for each pest or
proceed as follows:

1. Where possible, take pest data within 48 hours after the treatment
and at various intervals thereafler depending on the pest life cycle
and at the termination of the trial(s).

2. Discasc data - Record the name of the discase(s) being observed.
Record the symptom(s) for cach disease. Randomly select 5 plants
in the middle row of cach plot and record the severity of each
disease in a rating system of 0 to 10 for cach plant. Zero = plant
healthy. Ten = plant. dead. One through nine = the percentage
disease appearing on the plant. it there are less than five plants/row,
record data from 5plants/plot or ail the plants in a plot.

3. Insect data - Record the name of the insect (s) being observed,
Record the damage symptom(s) for each inscct.

SOP7.4 vl
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For darnage symptoms - randomly select 5 plants in the middie row
of cach plot and record the scverity of damage for each insect in a
rating system of 0 to 10 for each plant. Zero = plant healthy. Ten =
plant dead. One through nine = the percentage damage appearing
on the plant. If there arc less than five plants/row, record data from
5 plants/plot or all the plants m a plot.

For inscct pest population counts - take a random sample of the pest
population {i.c. 5 leaves/plant of 5 plants/plot, 4 3-in diam. soil
cores/plot, 100 apples/tree etc.) to insure an accurate reflection of
the pest density/unit area.

Nematode data - Record the name of the nematode(s) being
observed. Record the damage symptom(s) for cach nematode.

For damage symptoms - randomly select 10 plants in the nuddle
row of each plot and rccord the seventy of damage for cach
nematodc on each plant using one of the rating systemns described
by thce following:

Barker, K.R,, ]J.L. Townshend, G.W. Bird, 1J. Thomason and
D.W. Dickson. 1986, Determining nematode population responses
to control agents. in Kickey, K.D. (ed.). Methods for cvaluating
pesticides for control of Plant Pathogens. Pages 283-296. (Sec
article in Appendix)

If there arc less than 10 plants/row, record data from all the plants
111 2 Fow.

For ncmatode population counts-take a random sample of the pest
population (i.¢. root system of 2 plants/plot, 4 3-in diam. soil
cores/plot, etc.) to insure an accurate reflection of the pest
density/unit area as described by Barker et al., cited above. Use a
method suitable (o cxtract the nematodes from the soil or plant
samplc and cite the method used. Count and record the number of
nematodcs by the various life stages/unit of soil or root.

Weed data - Visually obscrve each plot and record the percentage
(96) of the arca (to the nearest 5%) covered by weeds. Record the
names of the 5 most prominent weed species and percentage
control of each specics relative to the non-treated check (to the
nearest 5%) in each plot. Randomly place a grid covering an area of
1 ft' and divided by quadrants in the plot. Where possible, count the
number of weeds in the grid. If weeds are too numerous, then count
the number of weeds in the lower left quadrant, multiply by 4 and
record this value as the number of weeds in the gnd.

Page 2 of 3



SOP:

SOP7.4 vi1l

7.4, revision 11. Method for collecting efficacy and phytotoxicity data.

Reviewed By:

Date:
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N. C. State University IR-4 Ficld Research Center

4021 Chi Road
Raleigh, NC 27603
Effective Date: Date of Approval
SOP#: 7.5 Revision Number: 11
Submitted by: Robert Welker ¢ Date: 3-14-2/
Approved by: Janinc Spies S Date: 3-723~-2)
Tide: Experimental design and data analysis.

Purpose: To assurc that all efficacy, yield, and phytotoxicity data devcloped are statistcally

sound.
Scope: All locations conducting trial(s)
Procedures: 1. The experimental design as specificd by the protocol should be used. If

none is designated, then the rescarcher should use a commonly accepted
experimental design such as a complete randomized block design. The
experimental design used should be documented in the raw data notebook.

2. A minimum of 3 replicates should be used (4 is preferred). No replicates
or statistical analysis are required where the trials is for magnitude of the
residue only.

3. Randomly assign the treatments.

1. Select an appropriate statistical package for data analysis and record
sufficient information to identify the statistical package (i.c. Date, Revision
no., Title, Authors, Source etc.) and determine the level of significance for
the tral(s).

5. When the raw data are available for analysis, utilize the statistical package
and follow instructions contained therein to conduct an analysis of variance
and mean separation of the data.

6. Report the data as required by protocol, in tabular and/or narrative format.
7. Retain all data, analyses, notes etc. in the trial(s} folder with sufficient

information to recalculate the data summaries and statistical analyses by
another person without verbal input.

SOP7.5 vil
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Reviewed By: Date:
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N. C. State University IR-4 Field Rescarch Center
4021 Clu Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOPi: 7.6 Revision Number: 16

Submitted by: Robert Welker ZL\) Date: 3 _;. 7/

Approved by: Janine Spies  j¢ Date: 3-23-2|

Title: Data storage during the active life of the project.

Purpose: To assure that all data resulting from the trials is retained and usable.

Scope: All locations conducting trials.

Procedures: 1. It is the responsibility of the Field Research Director (FRD) to see that all
raw data, summaries and other items connccted with the trial are properly
retained prior to sending the data to the Regional Ficld Coordinator (RFC).

2. The FRD will see that all raw data, summaries, data logs, etc. connected
with a trial are maintained during the active lifc of each project for which
he/she is responsible. Aftcrwards, all raw data that is not directly used in a
report is to be archived per procedures described in SOP 9.5. This also
pertains to dated and signed hard copics of electronic data, computerized
summaries ctc. These should be placed in the file as soon as possible after
the information is generated.

3. All notebooks, data sheets, summaries ctc. should be clearly marked with
the project identification number and any other information that may be
needed to understand the data and its source.

4. Computer softwarc or on line programs (i.e., SAS) used in the trial should
be noted in the ficld data book (FDB) and information on the title, source,
revision or other identifying information should be recorded and the data
maintained and updated as needed and filed in the trial {older.

SOP7.6 vlé
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Reviewed By: Date:
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N. C. State University IR-4 Ficld Rescarch Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#:

8.1

Revision Number: 13

Submitted by: Robert Welker 'ﬁ\/ Date: } ~1-2)

Approved by: Janine Spies JS Date: 3- 2.3-2)

Tide:
Purpose:
Scope:

Procedures:

SOP8.1v13

Sample collection, identification, and records.

To assure proper collection and identification of residue samples,

At locations where trials are conducted to obtain residue samples.

L.

o

Consult the study protocol to establish specific dates and method for the
collection of samples. If these dates are based on uncontrolled events (fruit
size, spray applications ctc.) then tentative dates should be established and
refined as necessary. The Study Director (SD) and Quality Assurance Unit
(QAU) should be kept informed when the dates are changed.

Collection of samples during periods of inclement weather should be
avoided if possible.

Representative samples of the crop in each plot must be taken by a
recognized procedure. Follow the protocol or record in the Field Data
Book (FDB) the procedure used to ensure a representative sample.

Consult the study protocol to determine sample size and special instructions
for the commodity.

Sample cach treatment individually beginning with the untreated plot(s) and
progressing through to the highest dosage.

a. If sampling in this manner is not possible, cross-contamination of
samples must be avoided and methods used to prevent cross- -
contamination should be thoroughly described in the FDB.

b. Samples may also be simultaneously collected Irom different plots

by diffcrent persons. If this is done, it should be clearly explained in
the FDB.
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c. Samples from cach treatment should be individually packaged and
labeled.

Take special care to do the following in the sample collcction process:

a. Avoid contamination of the ficld samples with the test substance
during the sampling, labeling, storage and shipping processes. Take
care not to allow the outer surface of the sample bag to contact
treated crop during harvest

b. Avoid taking diseased or undersized crop parts.

C. Take care not to remove surface residucs during handling, packing
or preparation.

d. Be certain tools are clean.

c. Do not remove any soil or plant parts or trim the commodity unless
it is so specified in the study protocol (icave stem in cherry, outer
leaves on lettuce, ctc., unless specified otherwise in the protocol.)

Plasticlined cloth sampling bags with an identification tag sewn into the
bottom stitching arc usually provided to GLP cooperators for sample
collection. If these bags have not been provided, a sampling bag suitablc to
protect the integrity of the sample should be used.

It is highly recommended that for “uicy’ commodities (bernes, fruits and
vegetables that have been sectioned to reduce sample weight, ctc.), a large
rescalable bag be added inside the sample bag to prevent these juices from
freezing into the cloth of the samplc bag.

Prior to sample collection, obtain a sufficient number of samplc bags to
collect all the samples required by protocol.

Before entering the field, use waterproof ink to fill in the label attached to

" the bottom of the bag and indicate the study 1D number and bag number

on the tag il more than one is used for the plot sample. Use of pre-printed
adhesive labels is permitted provided that all required information is
present. 1f no tag has been provided, then label each sample bag with
waterproof ink with the following:

a. PR Number

. Commodity (Crop)
C. Chemical
d. Replicate Number
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. 10.

11.

12.

e. Date sampled

f. Application rate (# ai/A)

g Investigator Name/Address/Phone Number

h. Container Number (f more than 1 container for a sample)

On a 3 x 5 card or similar material {thc use of pre-printed labels for this
identification is allowed provided that all required information is present),
type or print. the following for each sample bag:

a. PR Numbcr

b. Commodity (Crop)

C. Chemical

d. Replicate Number

c. Datc sampled

f. Application rate (# aif/A}

g Investigator Name/Address/Phonc Number

h. Container Number (if more than 1 container for a sample)

Place cach card generated for Step 10 in a moisture proof container {i.c.,
rescalable plastic bag) and place it inside the correct sample bag. This is an
important. step since the label on the outside of the bag may get lost during
handling and transit.

If a rescalable plastic bag is used, as indicated in Step 7, this card SHOULD
NOT be placed inside the resealable plastic bag, as it may become frozen
into the samplc and create difficultics at the analytical laboratory.

Sample bags should be burst proof. Cloth laminated plastic bags arc preferred.
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Reviewed By: Date:
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N. C. State University IR-4 Field Rescarch Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#: 8.2 Revision Number: 16

Submitted by: Robert Welker 7{,4) Date: 3-)f-2)

Approved by: Janine Spies  J§ Date: 3~ 23-2.{

Title: Residuc sample packing and storage procedures.

Purpose: To assure the integrity of residue samples after collecton.

Scope: All locations where rcsidue samples arc collected.

Procedures: 1. If samples require refrigeration or freczing prior to shipping to the residue
laboratory, containers with ice or blue ice in sufficient quantity to preserve
the samples prior to storage should be taken Lo the site. Otherwise cartons
of sufficient size and burst proof strength to hold the samples should be
used.

2. Carefully place the sample as it is collected (or cleaned according to
protocol, if required) in the sample bag marked for that sample. Make sure
that the labeling for inside the bag (as required by SOP 8.1} is enclosed with
the sample.

3. Close the sample bag so as to prevent loss of the sample under reasonablc
storage, handling, and transportation conditions. Excess air should be
expclled from the bag.

4. Place the sample bag in the appropriate container as determined n # 1
above. Physically separate treated and nontrcated samples.

5. When sample collection is completed, the samples should be placed in
storage as soon as reasonably possible.

6. Consult the study protocol for the method, temperature, and maximurm
length of time for storage, if listed. If specilications are not given in the
protocol, samples will be stored in a freezer at <32 F and shipped as soon as
possible.

7. Samples identified for postharvest processing should be processed or
shipped to the processor as soon after collection as possible.

SOP8.2 v16
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10.

11

12.

13.

The storage temperature of the samples will be continuously monitored
using a maximumy/minimum thermometer, or other cahibrated device, and
will be recorded in a [reezer temperature log,

The sample storage freezer(s) should have limited access. Lock and key are
required for any room and/or building housing sample storage freezer(s).

A log should be maintained for the items inside the storage equipment G.e.
freezer, refrigerator etc. ) indicating the trial number, sample ID number,
collection date with initials and removal date with initials. Removal of the
samples prior to shipment should be recorded in the log with the name or
initials of the person removing them, what sample bags or parts thereof
were removed, date removed and date returned.

Freezer temperature does not have to be recorded if no residue samples are
being stored.

A * Scnsaphone 400 * alarm system will be used to monitor the
temperaturc range of the samples.

a. At the NCSU IR-4 Field Rescarch Center, this alarm will be solely
for notifying personncl if the temperature reaches a level that risks
the thawing of samples; not for generation of raw data. Raw data
documentation at this location is addressed in #8 above.

b. The alarm system will be tested at least every 2-3 months by
removing the sensor from the freezer and allowing it to exceed 32F
and trigger the notification process that has been programmed Into
it. These tests, including documentation of ‘pass’ or ‘fail’, will be
rccorded in the appropriate facility logs. These tests may be
conducted while samples are in the freczer, since the Sensaphone
400 will not be generating raw data.

c. In the event of a lest ‘failure’, the operator is to refer to the
Sensaphonc 400 User's Manual located in the NCSU IR-4 Field
Research Center archives for troubleshooting guidance. If no
resolution of the problem can be achieved, call Sensaphone
Technical Service Department (877.373.2700) for assistance.

If freezer malfunctions and samples cannot be maintained at the desired
temperature, samples will be moved to a functioning freezer. Transfer of
the samples to the functioning freezer should be well documented by
recording the date of transfer, sample trial number, and number of samples
and the new location. Storage temperature in the new storage equipment
s‘hould be monitored, including logbook entries, as stated above.
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14. A logshall be kept for any and all freezer repairs or maintenance activities.
These activitics shall be denoted as Routinc or Non-routine in the log.

15.  Maintenance and repair activities shall include but not be limited to any
electrical or structural activities as well as simple defrosting of the freezer(s).
Defrosting will also be recorded in the log. Defrosting should be

performed in the absence of samples. However, if samples arc present when

defrosting is nccessary, all samples and blue icc will be removed. Samples will

be transferred 1o another freezer and documentation of the transfer will be
shown as described in # 13 above. Blue icc will be allowed to completely
thaw and dry prior to replacement in the freczer so that no condensation is
present that may creatc extra ice build up in the freezer(s).

16.  Personnel conducting maintcnance or repairs are responsible for
documentation of actions taken.
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N. C. State University IR-4 Field Rescarch Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#:

Submitted by:

Approved by:
Tide:

Purpose:

Scope:

Procedures:

SOP8.3 vi5

8.3 Revision Number: 15
Robert Welker 7%(,,) Date: 3 -1~ 2.}
Janine Spies JS Date: 3-23-2 |

Sample shipping procedures.

To assure that residuc samples are removed Irom storage and shipped to the
residue laboratory with a minimal or no loss of integrity.

All locations where residuc samples are stored.

1. For overnight shipments, make arrangemenis with the carrier for shipment:

of the samples and determine any special packing instructions that are

required to preserve the sample integrity. Note any limits on quantity of dry
ice that may be set by the carrier. Obtain insulated containers, if necessary,

of sufficient size and quantity 1o hold the residue samples and dry ice

(where required) in a sample : dry ice weight ratio of at least 1:3 and pack

the samples and dry icc in the containers just. prior to shipment. The

containers should have sufficient bursting strength so as to withstand normal
handling in shipping and storage. Air freight shipments should be made on

~ Monday or Tuesday to avoid potential weekend layovers, and shipment
during holidays should be avoided. '

2. For freezer truck shipment, contact shipping company and arrange shipping
date .
3. Prior to shipping samples, notify the laboratory with trial numbcr, shipment

date and method of shipment including the carrier and carricr schedule.

4, Complete appropriate residue sample shipping forms and send them, via
fax or e-mail, to the Swdy Director (SD}, Regional Field Coordinator (RFC)

and residue chemist.

5. Place copies of the completed residue sample shipping forms and any

chain-of-custody forms that may be required in waterproof containers and

placc in each of the sample shipping contaners.
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me o o

Label each container with the following information:

Study Identification Number

Return Narne and Address of the sender

Name and Address of the rcsidue laboratory receiving the samples
Aflix "Experimental Samples-Perishable” sticker on each carton
Where used, affix "Dry Ice" on two sides of the container

When appropriate, labelasbox ___ of .

Tie or tape lids of each container firmly in place.

Provide the carrier with the samples for shipment.
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8.3, revision 15. Sample shipping procedures.

Reviewed By:

Date:
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N. C. State University IR-4 Field Research Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#: 8.4 Revision Number: 5

Submitted by: Robert Welker 7{,_‘) Date: 3-)) -, ]

Approved by: Janinc Spics JS Date: 3 -23-2 |

Title: Forced-air drying of RAC (Raw Agricultural Commodity) samples.

Purpose: T'o assure that all forced-air dricd samples meet protocol specifications.

Scope: This SOP describes the procedure that will be used at the NCSU IR-4 Field
Resc:arch Center for drying commoditics to mect protocol sample moisture
requirements.

Procedures:

1 DETERMINE DRY MATTER PERCENTAGE OF CROP

1. Turn on drying oven(s) and set to desired temperature, per protocol. Document this
temperature and temperature calibration information for each oven used for inclusion in
the Field Data Book (FDB). Drying information for PRE samples may be documented
using NCSU IR-4 Field Rescarch Center Form 8.4-A.

9. A few days ahead of Raw Agricultural Commodity (RAC) sampling, collect PRE samples.
Collect at least two samples for each drying oven to be used. Identify PRE samples with a
different nomenclature than the RAC samples of the trial. If protocol lists RAC samples
alphabetically (A,B,C...), PRE samples should be identified numerically (1,2,3...). Sample
identification must be maintained while samples are drying. Document the procedure for
maintaining identification in the FDB. At the NCSU IR-4 Field Research Center, this is
typically done by writing the sample identification onto the paper (See SOP 4.12) that lincs
the drying tray.

3. Record ‘wet weight’ of cach sample.

4. Place each PRE sample in drying oven in a way o ensure maximum air flow through the
PRE samples. At the NCSU IR-4 Field Research Center, this will typically be a screen-
bottom tray with a paper lining. Document this configuration for inclusion in the FDB.

SOP8.4 v5
Page 1 of 5



11

. Monitor these samples and record the weights as they dry. When no appreciable change

in sample weight occurs (1% or less), record final, ‘dry weight’ of PRE samples.

. Dry matter percentage can now be calculated:

a. The formula:

{(wet weight - dry weight)/wet weight)*100

results in moisture percentage of the PRE sample

EXAMPLE
((400g wet sample - 100y dry sample)/ 400g wet weight) = 75% moisture

b. The formula:
100% - % moisture
results in dry matter percentage of the PRE sample

EXAMPLE .
1009% - 75% moisture = 25% dry matier

DETERMINE TARGET DRY WEIGHT FOR RAC SAMPLES

. Using the dry matier percentage calculated from above, the following formula:

(dry matter portion of PRE samples * wet weight of RAC sample)

dry matter portions required by protocol

results in the acceptable dry weight range of the RAC sample.

EXAMPLE:
PRE sample dry matter percentage = 25
RAC sample is 4 Ib and protocol requires dry matter of 80% to 90%
0.95 * 41b)/.8 = 1.25 Ib, the RAC sample weight at 809 dry matter.

and

(0.25 * 41b)/.9 = 1.11 Ih, the RAC sample weight at 90% dry weight.

SOP8.4 v5
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Il  DRYING THE RAC SAMPLES

1. Use temperature setlings that match the sctting used in Part I Drying information for RAC
samples may be documented using NCSU IR-4 Field Research Center Form 8.4-B.

2. Use separate ovens to dry samples from different treatments. Document oven information
(brand, model, and scrial number) for inclusion in the FDB.

3. Record ‘wet weight’ of each RAC sample and calculate desired ‘dry weight’ range for each,
per protocol, using formula in Part I1.

4. Sample identification must be maintained while samples arc drying. Document the
procedure for maintaining identification in the FDB. At the NCSU IR+4 Field Rescarch
Center, this is typically done by writing the sample ID onto the paper that lines the drying
tray.

5. Place each RAC sample in drying oven in a way to ensurc maximum air flow through the
RAC samples. At the NCSU IR-4 Ficld Research Center, this will typically be a screen-
bottom tray with a paper lining. Document this configuration for inclusion in the FDB.

6. Monitor each sample as it dries, until the weight reaches the desired range calculated for
each RAC sample.

7. Verify moisture percentage of the sample:

a. The formula

100 * [(ﬁnal RAC dry weight)-(RAC wet V&mt * Dry matter portion of PRE) ]
(final RAC dry weight)

results in moisture percentage of the dry RAC sample

EXAMPLE:
RAC wet weight = 4 1b
Final RAC dry weight = 1.18 1b
Dry matter portion of PRE sample = .25

100 * | (1.18)-(4.0 * 0.25) = 15.25 % moisture
(1.18)

SOP8.4 v5
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b. The formula:
100% - 9% moisture

results in dry matter percentage of the RAC sample

EXAMPLE
10096 - 15.25 9% moisturc = 84.75 % dry matter

8. All calculations and any forms used during the drying shall be inserted into the FDB.

SOP8.4 v5
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N. C. State University IR-4 Field Rescarch Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#: 9.1 Revision Number: 15

Submitted by: Robert Welker 74/ Date: 3-/1-2.)

Approved by: Janine Spies  JS Date: 2_23-2}|

Tide: Raw data rcport forms.

Purpose: 'To review the forms used to report. raw data.

Scope: All locations conducting IR-4 good laboratory practice (GLP) trials

Procedures: 1. IR-4 Headquarters or other trial sponsor will provide a Field Data Book

(FDB) to each of the cooperators for each trial undertaken. Detailed
instructions are provided in the book and in the IR-4 Field Data Book
Guidance Document. located on the IR-4 webpage:
ird.rutgers.edu/trainingadvisories.html

2, All forms should be filled out legibly and mistakes should be crossed with a
single line, initialed, dated, and the reason for change given or an assigned
code for reason. Suggested codes for these entries can be found in NCSU
JR-4 Ficld Research Center SOP # 7.2.

Blank forms may be photocopied as needed.

4. The forms provided in the FDB should be filled out as completely as
possible at the time the data is collected.

5. Each location should use the forms provided or develop new forms where
needed. The new forms should be placed in the FDB.

6. If a particular form or section of the form does not require a response,
make a diagonal linc across this form or section. Initial and date the
diagonal line. Empty fields of two or more lines require a diagonal linc with
initals and date.

7. For IR-4 sponsored trials, number cach page (i.e. Part X, Page ¥) within
each section of the raw data book, where Xis the section of the field data
notcbook and Yis the current page number in that section. For tnals with
non-IR-4 sponsors, pagination will be done per sponsor requirements, if
different from the IR4 format.

SOP9.1 v15
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Reviewed By:

Date:
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N. C. State University IR-4 Field Research Center
4021 Clu Road
Ralcigh, NC 27603

Effective Date: Date of Approval

SOP#:

Submitted by:

Approved by:
Tite:

Purpose:

Scope:

Background:

Procedure:

SOP9.2 v12

9.2 Revision Number: 12
Robert Welker K‘\) Date: 3-141-2)
Janine Spies OS Date: 3-23-2{

Handling completed report forms that transcend two or more trials.

To explain how report forms can be completed for one trial and serve as raw data
for other als.

All locations conducting trials.

‘Where a field research director (FRD) is conducting multiple trials during the year,
there may be an opportunity to utilize one form for data that pertains to more than
onc trial. Examples may be logs of various types, weather data, and sprayer
calibration/pesticide application where the same test substancc is used at the same
time at the same rates on two or more crops (i.e. preplant herbicide, foliar
insecticide). There are provisions within the GLPs for substitution of verified copies
{or original records. However, the retention of all original raw data is also a
requirement. The following procedure is designed to meet the GLP and FIFRA
requirements where copies of data are used.

Each copy that is to be used for data comimon to more than onc trial should contain
a notation as to the trial that has been designated as the one containing the original

raw data. This should read: "NCSU IR-4 Center, TRUE COPY, Location of Orniginal
". The copy should be initialed, dated and placed in the Field Data

Books (FDBs).

Page 1 of 2



SOP: 9.9, revision 12. Handling completed report forms that transcend two or more
trals.

Reviewed By: Date:
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N. C. State University IR-4 Field Research Center
4021 Chi Road
Ralcigh, NC 27603

Effective Date: Date of Approval :

SOP#: 9.3 Revision Number: 17

Submitted by: Robert Welker /? IJ Date: 3 -)1-2.)

Approved by: Janine Spics Js Date: 3-23-2\

Tide: Disposition of raw data from trials

Purpose: To assure that raw data are sent to the archives.

Scope: All locations conducting trials where the original raw data 1s not archived at TR-4
Headquarters.

Procedures: 1. The field rescarch director (FRD) will make an exact copy of the original

completed field data book (FDB); including correspondences, protocol
deviation forms, logs, and any accompanying documentation such as
weather charts etc. The original FDB will be forwarded by the FRD to the
regional field coordinator (RFC).

2. The FRD will retain the true copy of the FDB from #1 at the field facility.
This copy shall be authenticated by stampmng all pages as TRUE COPY or
preferably, by including an index that lists trial number, name of trial and
number of pages in each section along with rescarcher’s signaturc. This
copy may be discarded only after a report on the data has been submitted Lo
EPA or the related study is cancelled. Researchers may also visit

https://www.irztproject.org/fc/fc-rcsearchcr-rcsourccs/ﬁeld-researchcrs/

and open advisory 2005-02 to obtain a listing of studies that have rcached
this stagc.

3. The RFC is responsible for the review of the documents received in #1 for
completeness and accuracy of reporting. The RFC will follow up to obtain
any missing data or to correct deficiencies.

3a.  Corrections made by the FRD will be done in the following manner:
1. The page of concern will be copied from the facility copy of the
FDB (sec #1 above). The uncorrected page will be returned to the
FDB copy.

SOP9.3 v17
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3b.

3c.

2. The required corrections are to be made to the copied page. Since
this copy will likely be in black and white, it is suggested that
corrections be made in blue ink in order to distinguish the
corrected items. Corrections are to be made following the
procedure set forth in SOP #7.2.

3. ‘The corrected page will be repaginated in order to distinguish it
from the unaltered page during subsequent. data review. This shall
be done by adding an alphabetic code following the page number
(i.c., Part 6 Pagc 1 will become Part 6 Page 1a). If, for some
reason, the page number already has an alphabetic code, the next

" letter should be used when corrections arc made (i.c., Part 6 Part
1a will become Part 6 Page 1b). Itis suggested that this be done
using blue ink in order to distinguish the corrected page.

4. The corrected page will be copied, stamped as a True Copy, and

placed behind the uncorrected page in the facility copy of the FDB.

5. The corrected page will be sent to the RFC for insertion at the
corresponding location in the original FDB. The addition of the
corrected page will be documented on the NCSU IR-4 page
number index for the facility copy of the FDB (see #3b, below).

6. Steps 4 and 5, above, will ensure that the facility copy of the FDB is
identical to the original FDB and will reduce confusion if any
future corrections arc required.

Corrections that, with permission of the FRD, are made directly on the

. original page by the RFC do not require repagination. Howcver, a copy of

the page is to be sent to the FRD in order to ensure that the facility copy of
the FDB is identical to the original FDB and will reducc confusion is any
future corrections are required. The FRD will replace the corresponding
uncorrected page with the corrected page in the facility copy of the FDB.

The RFC will be forward the original FDB (o the quality assurance unit
(QAU). After QAU review and corrections, if any, following steps 3a and
3b, the original FDB will be sent to the study director (SD).

Any original document that is copied, in part or in total, (0 help complete

raw data requirements of a field trial will be archived at the NCSU IR-4
Field Research Center per procedures described in SOP 9.5.
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N. C. State University IR-4 Ficld Research Center
4021 Chi Road
Ralcigh, NC 27603

Effective Date: Date of Approval

SOP#: 9.4 Revision Number: 14

Submitted by: Robert Welker 1 Date: 3-5) -2 )

Approved by: Janine Spics JS Date: 2-273-21

Title: Retention of data.

Purpose: To assure that all data and documents connected with good laboratory practice (GLP)

trials are archived.
Scope: All locations conducting GLI trials

Procedures; 1. The field research director (FRD) will see that the trial file containing the
raw data, originals or truc copics of reports, logs, etc. are submitted to the
study director (SD) and that a truc copy or original of any site-specific
documents are retained at the field facility to assure that raw data is not lost.
These retained documents arc to be archived per procedures described in
SOP 9.5. Per federal requirements (CFR40, Title 40, Chapter I,
Subchapter E, Part 160.195}, all archived data and documents are to be
retained for five years or the life of the registration, whichever is longer.

2. The FRD should maintain a file and items placed in the file should be
identified as to the trial they pertain to or the dates when the items were in
use. The following is a list of information that should be rctained:

a. True copies of raw data including pest counts, yield, phytotoxicity,
weather records, logs of instrument calibration and (cst substance
reccipt, distribution, efc.

b. Copies of summaries including calculations and copics of
information used from referenced sources.

c. Copies of reports and correspondence related to the conduct of the
trial.
d. Copies of completed forms used during the trial and for summaries

of the trial data.

SOP9.4v14
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h.

Historical standard operating procedures (SOPs).
Master schedule of all GLP trials conducted at. the facility.

Organizational charts, training records, job descriptions and CVs
(current, out of date, or fonner employvees).

Copies of computer software and/or information sufficient to
identify outdated computer sofiware or programs that were used in
trial so data developed from these programs can be repeated if

necessary in the reconstruction of the trial.

Any samples as required by the study protocol or the SD.
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N. C. State University IR-4 ield Research Center

4021Chi Road
Raleigh, NC 27603
Effective Date: Date of Approval
SOP#: 9.5 Revision Number: 5
Submitted by: Robert Welker #9¢.) Date: 3 -15-2. )
Approved by: Janine Spics  (JS Date: ¥~23- 2
Title: NCSU IR-4 Field Research Center Archives

Purpose: To assure that any original data and/or records used in IR-4 wials that are kept at
NCSU are protected and trackable.

Scope: NCSU IR-4 Field Research Center original data and records

Procedures: 1. The NCSU IR-4 Ficld Research Center archives are located in fire-prof
cabinets housed in N. C. State University IR 4 Field Research Center
4021 Chi Road, Raleigh, NC 27603.

2. The NCSU IR-4 Ficld Research Center field rescarch director (FRD) is
responsible for the archives and will designate who shall have access to the
archives. These individuals, along with initial permission date and
permission termination date, will be noted in the archive log.

3. A log will be used to record removal and return of rccords to and from the
archives.

4. Per federal requirements (CFR40, Title 40, Chapter 1, Subchapter E, Part
160.195), all archived data and documents are to be retamed for five ycars
or the life of the registration, whichever is longer.
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N. C. State University IR-4 Field Research Center

4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#:

Submitted by:

Title:

Purpose:

Scope:

Procedures:

SOP10.1 v17

10.1

Robert Welker ﬁ A)

Approved by: J@inc Spies JS

Revision Number: 17
Datc: 3-—}‘, 2 )

Date: 3 - 2324

Disposal of test substances.

To assure that test substance concentrate, spray solutions, rinse water, and
containers are disposed of with minimal environmental contamination and in
accordance with federal, state and local regulations.

All locations conducting field trials

1.

Where institutional policies and guidelines do not exist, the foliowing
procedures should be followed.

Disposal of test substance concentrate and/or containers.

a.

b.

Follow procedures in the protocol. Generally, containers cannot be
disposed of under GLP until the study is completed. Ifitis
necessary to dispose of the container prior to the end of the study,
the study director must be consulted. More guidance on IR-4 test
substance container disposal is available by opening advisory 2005-
01 at the following link:

https://www.irdproject.org/fc/fcresearcher-resources/field-
researchers/

Rescarchers may also visit
http://irdapp.rutgers.cdu/IrdFood Pub/SubstanceDispoSch.aspx
to obtain a listing of contamers that he/she may discard.

Where possible, the test substance concentrate and containers
should be returned to the registrant or manufacturer.

Transportation must be according to all federal, state, and local laws
and regulations.
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d.

Follow label directions for use or disposal of the test substance if
option 2.b. is not available.

If no label directions exist for disposal, arrangements should be
made with a licenscd waste disposal firm for pickup and disposal of
the test substance and/or the empty containers.

Disposal of test substance rinse water, unused spray solutions and other
dilute test substance waslc.

Check State and local laws and rcgulations to determine any
procedures that may cxist for proper disposal of test substance
sohitions.

Dispose of the dilutc test substance waste in the field by adding to
the spray tank and spraying on an overplanting of the crop where no
contamination of plots will occur and where this procedure does not
violate any laws or regulations. In thc event that no overplanting
exists, unused material may be placed along the ficld edge so long as
contamination prevention measures arc taken. All test substance
solutions should be mixed with the intent of limiting excess amounts
of solutions. 1 excess spray material is applicd to an overplanting of
crop, this area will be marked as treated and consumption
prohibited.
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Reviewed By:
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N. C. State University IR-4 Field Research Center
4021 Chi Road

Raleigh, NC 27603
Effective Date: Date of Approval
SOP#: 11.1 Revision Number: 14
Submitted by: Robert Welker 70)7 L,) Date: 3-)}-2)
Approved by: Janine Spies _j § Date: 3-23~21
Titde: Safety and health procedures in handling test substances.
Purpose: To assure that personnel handling test substances arc doing so in a safe manner and
if an accident occurs, danger is minimized.
Scope: All locations conducting ficld tials (including greenhouse).
Procedures: 1. Where institutional policies and guidelines do not exist, the following
procedures should be followed.

2. All personal protective cquipment and clothing as required by the label or
writtens SOPs should be worn in the handling of test substances for storage,
mixing and application. Emergency personal protective cquipment. (e.g.
coveralls, self-contained breathing apparatus) must be available when
handling hazardous test substances such as restricted use pesticides.

3. Appropriate weather conditions for the application of the test substance
should prevail. Schedule application for desirable conditions, if possible.

4. All precautions should be taken to avoid applying test substances to or near
sensitive areas or where drift to thesc areas may occur.

5. Prior to application, the equipment should be checked to make sure there
are no leaks in the pump or tanks, hose connections, or worn spots in the
hoses. All spray tanks should have lids. Filling the spray tank should be
done carelully so it does not run over. All machinery should be shut down
if it is necessary to adjust or repair any moving parts. Never blow out
nozzles, hoses, or clogged lines by mouth. Inspect all test substance
containers for lcaks, tears, or holcs before handling. Do not mishandle or
abuse containers and thereby create hazards and/or cmergencies by
carclessness.

6. All test substances should be mixed in quantities which are adequate for the
job to avoid excess dilute solutions after the job 1s completed. Cleanup
procedures should be established whereby excess sprays can be safcly

SOP11.1 vi4
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10.

11.

12.

13.

14.

16.

discarded; preferably by spraying the material on an overplanting of the
commodity, if labeled. In the event that no overplanting exists, unused
material may be placed along the field edge so long as contamination
prevention measures are taken. If excess spray material is applied to an
overplanting of crop, this area will be marked as trcated and consumption
prohibited. The equipment should be washed off both inside and outside
and all test substances and test substance containers should be returned to
storagc as soon after use.

At the end of the working day employees who have applied or mixcd test
substances should take a shower and change clothes. Clothing should be
washed alter the end of the day. In no case should the same clothing be
worn on a second day alter it has been worn during a test substance
application.

Treated arcas should not be entered until adequate time, as specified by
information on the test substance, has clapsed. For persons who regularly
handlc organophosphates and/or large quantities of carbamates, a
cholinesterase level should be determined at least monthly throughout the
pesticide application season.

Do not permit unauthorized persons in the test substance storage area.
Do not store test substances next to food, feed, seed, fertilizer, or other
articles intended for consumption or use by humans or animals. Do not
store food, beverages, tobacco, clothing, eating utensils, or smoking

equipment in any arca where test substances arc prescnt

Do not drink, eat food, apply cosmetics, or use tobacco in areas where test
substances are present.

Woear protective gloves while handling containers and mixing or measuring
test substances.

Do not put fingers in mouth or rub cyes while working with test substances.
Personnel should avoid touching moustache, if applicable, to avoid

mhalaton of compound(s).

Wash hands thoroughly with soap and water immediately alier handling test
substances and, especially before eating, smoking, or using the toilet.

Treated arcas should be posted with warning signs il required by label.

Test substance storage arcas should be properly ventilated.
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N. C. State University IR-4 Field Rescarch Center

4021 Chi Road

Ralcigh, NC 27603
Effective Date: Date of Approval
SOP#: 12.1 Revision Number: 11
Submittcd by: Robert Welker 714 Date: 3 -/ -2
Approved by: Janine Spies J3 Date: 3-23-2|
Title: Procedures to follow prior to an EPA inspection.
Purpose: To provide guidance to study personnel in responding to a request for an EPA

audit or review by Office of Compliance Monitoring (OCM).
Scope: All locations conducting field trials under good laboratory practices (GLPs).

Procedures: 1. Notify the study dircctor, quality assurance officer, and other interested
personnel of the pending audit or review as soon as possible.

2. Arrange to have available the personnel who may be associated with the
trials and/or facility audit.

3. Make sure someone who is authorized to accept the Notice of Inspection 1
going to be present at the start and finish of the inspection.

4, Prepare personnel for the inspection.

a. Review position descriptions with technical personnel so they
understand and can cxplain their role in the rial(s).

b. Discuss possible questions that may likely come up about the trials
or facility and make surc everyone understands what to expect.

C. Request personnel to answer the questions only to the extent
needed and not to provide extraneous information. Do not
volunteer information; keep answers direct and to the pomt.

d. Make certain that technical personnel know the safety precautions
necded for the work area.

e. Be certain that all documents pertaining to the inspection are
available. This would include:

SOP12.1 vl
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1)
2)
3.)
4.)

5)

6.)

7))

Master schedules for Field Rescarch Director (FRD).
Study protocol and standard operating procedures (SOPs).
Raw data, correspondence and logs.

Training records, C.V.s, job descriptions, etc. of personnel.

Appropriate chain of custody documents for samples and
freezer logs and storage temperature documentation.

Documentation of the characterization of the test substance,
receipt, and handling, and storage records.

Calibration logs on cquipment such as balances and
application cquipment.

Have accessible organizational charts, a map of the facility and any
information specific to the facility or area that will make the inspection go

smoothly.
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N. C. State University IR-4 Field Research Center

4021 Chi Road

Ralcigh, NC 27603
Effective Date: Date of Approval
SOP#: 12.2 Revision Number: 10
Submitted by: Robert Welker ﬂl‘j Date: F-1-2)
Approved by: Janine Spics ) § Date: 3-23~2 |
Tide: Procedurcs to follow during an EPA inspection.
Purpose: To provide guidance to study personnel in responding to a request for an EPA

audit or review by Office of Compliance Monitoring (OCM).

Scope: All locations conducting field trials

Procedures: 1. Greet the inspection team and follow any institutional procedures for
signing in. Provide name tags and escort the entire group to a conference or
meeling room.

2. At the opening of the conference ask the lead inspector for his credentials
and for any opening statements.

3. Introduce the facility personnel present and state their function in the
facility or trials. Identify the person responsible who will accept the Notice
of Inspection.

4. Distribute organizational charts, map of the facility and any other

information previously prepared to make the inspection go smoothly.

5. Ask the lead inspector for his/her agenda for the inspection as well as a list,
if possible, of personnel for interview during the inspection.

6. Explain any housckeeping rules such as the use of safety equipment in work
areas etc. to avoid any possible misunderstandings.

7. Proceed with the inspcction.
a Provide documents requested and provide explanations needed.
b. Keep notes of observations and of all interviews.
C. Keep management informed of the progress of the inspection and

the findings.

SOP12.2v10
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N. C. State University 1R-4 Ficld Research Center
4021 Chi Road
Raleigh, NC 27603

Effective Date: Date of Approval

SOP#: 12.3 Revision Number: 10

Submitted by: Robert Welker ﬁ ll] Date: 3-41-2)

Approved by: Janine Spics | Date: 3-2 3~ 2|

Tidle: Procedures to follow aftcr an EPA inspection.

Purpose: To provide guidance to study personnel in responding to a request for an EPA

audit or review by Office of Compliance Monitoring (OCM).

Scope: All locations conducting ficld trials.

Procedures: 1.

&

SOP12.3 v10

Make sure that all personnel involved in the inspection are present for the
closcout confercnce.

Clarify any discrepancies brought up during the cxit interview and offer
supporting documentation for clarification.

If you have cortected any problems during the inspection make sure the
corrections are so noted in the inspector's logbook

Have someone prescnt during the close-out take accurate notes,

Be sure you obtain a copy of the list of documents or other materials that
may be taken as exhibits by the inspcctors.

Debrief management, staff, and the study director with an explanation of
any problems found.

Assign responsibility for preparation of possible solutions to problems and
obtain time cstimates for implementation.

Prepare any replies to the-regulatory agency as necessary within a timely

basis and keep interested parties such as management and the study
director informed.
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