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University of Puerto Rico. Mayagiiez
Agricultural Experiment Station
IR-4 Field Research Center
Bo. Padilla. Corr. 1539, Km. 7.5
Corozal, P.R. 00783
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Untversity of Puerto Rico
Apncultaral Fxperiment Station
Ba. Padilla, Carr. 159.Km. 7.5

Corozal. PR 00783

SOP#: 1.1, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013
Approved by: sce cover pape Date: Effective date
Title: General requirements for fle development and use of Standard Operating Procedures.

Purpose: To provide guidance to scientists conducting ficld trial(s) in the development and usc
of Standard Opcrating Procedures for ficld rescarch.

Scope: Locations conducting field 1rials).

Procedures:

i

2.

Each facility where trial(s) are conducted in support of the registeation of pesticides will
devetap SOP's for all phases of the research.

Generic SOP’s may be provided to each facility und these SOPs will be revised to
accurately reflect that facilities policics, procedures. and methods. Where gencric SOP's
are not available. the Field Research Director may develop appropriate SOP”s and have
them approved prior to their use in GLTP swudies.

The SOP's will be approved by the IR-4 Regional Field Coordinator ar other appropriate
approving official. The title page should show the signaturc of the approving ofTicial and
the date signed by the approving official. Approval may also he in the form of a dated
signature on each SOP,

The SOP’s will be reviwed regularly and revised. as necded by the Field Research
Dircctor. Other 1R4 personncl. with suffient training and experience to make sound

judgments on SOP content, iy also review and revise SOPs.

Any deviation from the SOPs must be documented in the raw data and authorized by the
Study Director.

Pagc [ of 2



SOP 1.1 General reguirements for the development and usc of Standard Operating

Procedures.
Reviewed By: Revision # Date:
 Wilfredo Robles__ ¢ ) t Junc 10,2018
T itk ' |
Dunia Rivera _{ ) Junc 10, 2018
etk - — :
Luis E Almodovar _{LEA) 2 february 7. 201R

Tmitals

————— -
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University of Puerto Rico
Agricultural Experiment Station
Bo. Padilla, Carr. 159, Km. 7.5

Corozal. PR 07K3

SOPH: 1.2, Rev. 2

Submitted by: Dr. Wilfredo Robles Pate: May 29, 213
Approved by: see cover page Date: Effective daic.

Tide: Numbering system for SOPs
Purpose: To provide a general outline for SOP's via a numbering system,
Scope: Al SOP's should (oliow the numbering eyélm’n 10 provide uniformity in the system.

Procedures: The numbering system lor SOMs is as fallows:
General

2. Pursonnel

1. Facilities

4. Equipment

5. Test System Establishment & Maimenance

6. Test Substance

7. Data Handling

8. Residue Sample Handling

9. Reporting and Retention of Data

10. Disposal of Pesticides

11. Safety and Health Procedurces

12. Procedures to Handle an EPA Audit or Inspection
13. Borrowed Equipment

14. Processing fresh coffee into green coffee beans

o0 -



SOP 1.2
Reviewed By:

Numbering system for SOPs

Revision #

Date:

X hme 10, 2015

Junc 10, 2015

fchruary 7, 2018

Wilfredo Robies () I
Takink

Dania Rivera { ) i
mitmks

Luis £ Almodovar _( LEA) 2
—Talih
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University of Puerto Rica
Agricultural Experiment Station
Bo. Padilla. Carr. 139, Km, 7.5

Corozal. PR ()783

SOP#: 1.3, Rev. 2

Submitted by: Dr. Wilfredo Robles - Date: May 29, 2013

Approved by: see cover page Date: Effective date

Title: Format for use in developing SOPs.

Purpose: To assure a uniform format in the development of SOP's.

Scope: Applies to alt SOPs developed by scientists for use in the conduct of trial(s) under GLP.

Procedurex: ‘T'he following is the furmal 1o he used for cach Standard Operating Procedure
(SOPY):

Name of Test Facility

Address

I space

Effective Daie:

! space

SOP Number: (SOP section number as 8 decimal), Revision Number: (sequentially beginning
with 1 {or first usc)

F space

Submitted by: (Name of person developing the SOPY: Date: (dute submtted)

{ space

Approved by: see cover page (Name of Approving official): Dawe: (date approved)

! spuce

Tithe:  (Title of SOP)

I space

Purposc: (Briel description of the purpose of the SOP,}

{ space

Scope: (Determines where and when the SOP is applicable)
! space

Procedures: (Describe the opersting procedures in numerival order from beginning 10 ond so that
an intelligent person with somc knowledge of the process can carry out the procedures without
any verbal input from other sourees.)

_ Each SOP will be numbcred page __ of __

Page | of 2.



SOP 1.3 Format for use in developing SOPs.

Reviewed By:
Wilfredo Robles )
—_— WY
_ DaniaRivera _{
[EUTAN

___ Luis E Almodovar  (LE4)

prit

Revigsion &£

Date:
June 102015

__June 10,2015
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Liniversity of Pucrta Rico
Agricultural Experiment Station
Beo. Padille. Carr, 159, Km. 7.5

Carozal. PR 00783

SOPH: 1.4, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013

Approved by: see cover page Date: Effective date

Title: Designution of Field Research Director and Responsibilitics.

Purposc: To provide information on how a Field Research Divecior is designated and outhine
the responsibilities of the Ficld Rescarch Director.

Scope: All test facilities where GLIP trialis) are conducted.

Procedures:

1. The Field Reseurch Director is designated by the Swdy Director based on the
recommendation of the Regional Field Coardinator in conduct the frial(s). The Ficld
Research Dircetor shall be a scientist with appropriate training and expericnce to
conduct the trial(s).

2. The Ficld Research Director will ensure that:

a.

b.

The trial is carricd out in accordance 1o an approved protocol and the GLP
regulutions,

Utilize personnel, resources, facilities, equipment. materials and methods as
neeessary for the conduct of the trial.

All personnel conducting the study understand the protocol, SOPs for the
project. and GLP rcgulations.

All writtien inquires and deviations reported by the Quality Assurance Officer
are respanded 1o in writing.

Al raw data. summaries and other items connccted with the study that need to
be retained are transferred W the archives at IR-4 Heoadquarters.

Maintain a current copy of a master schedule for abl GLP projects under histher
direction,



SOP 1.4 Désiglmlion of Ficld Rescarch Director and Responsibilities.

Revicwed By: Reviston # Date:
Wilfredo Robles () ! June 10, 2015
s
DaniaRivem (3 ! June 10, 2015
T Thaidats I -
Luis E Almodovar  ( (€A) 2 february 7, 2018
N N —




University of Pucrio Rico
Agricultural Experiment Station
Bo. Padilla, Carr. 159, Kin, 7.5

Corozal, PR 00783

SOP#: 2.1, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29,2013
Approved by: sce cover page Date: Effective date
Title: Personnci.

Purpese: Provide information to ficld locations about personne! requirements under Good
Laboratory Practices.

Scope: All ficld fucifities conducting Wial(s) for the registration of pesticides.

Procedures:

1. The ficld facility will have on file current copies of a professionad biography or CV. a
position description. and training records for each person engaged in or supervising the
trial(s). -

The field facility will have a sufticient number of persons to carry out the trial(s) to its
completion and the Field Research Director or designee will utilize trained personncel to
conduct their portion of the trial(s). ‘

. The field facility will have a supply of safety equipment in working order and sufficiently
clean 1o protect the health and safety of the personnel connected with the project as
required hy the Heatth and Safety SOP's. regulations. other institution regulations,
pesticide labels or the trial(s) protocol.

4. Where the application of restricted use pesticides is required in the trial(s). the applicator

must be certified or under the direct supervision of a certified applicator.

5. Personncl handling pesticides should be trained in accordance with the current policies

and guidelines of their institution. '

6. Personnel documentation will be reviewed annually and revised as needed. or indicated

by a dated sipnhature that the document was reviewed.

7. In the event that a person's employment with the organization ends, their personnel

records will be archived for the duration of the registration.

)

.

Page _L_ of 2



SOP 2.1 Personnel.

Reviewed By:
— Wilfredo Robles ()
LLE]
Dania Rivera ¢ )
“TRlTak

Luis F Almodovar  ( LEA)
T TTnhats

Revision #

Date:
June 10, 2015

June 10,2015

lcbruary 7, 2018




Umiversity of Puerto Rico
Agricultural Expenment Station
Bo. Padilla. Carr. 159, Km. 7.5
Corozd. PR 00783

SOP#: 2.2, Rev. 2

Submitted by: Dr. Wilfredo Roblcy _ Datc; Junc 10, 2015
Approved by: see cover page Date: Effective date
Title; Organizational chan. focility locations. facility layout and personncel.

Purpese: To assist locations in the development of an organizational chart and clarifving
facility locations layout.

Scope: All field facilitics conducting trial(s) for the registration of pesticides.

Procedures:

1. An organizational chan should describe the management structure of the institution
performing the work. 1t should also document the repurting lines for personnel enpaged
in GLF studies both to the institution's management and to IR-4 Testing Facility
Management,

- Each block in the chart should show the title, and a briel duscription of the dutics of cach
person.
3. The head of the unit (i.¢, Department Chair. Director, ¢1¢.) should be included in the
chart. '
4. The chart should then show how the Field Rescarch Dircctor and the Quality Assurance
Unit (QAU) independently report to the IR-4 “Testing Facility Manngement.
. Personnel engaged in the conduct of the trialis) should then be shown on the chart with
lines of supervision, communication. and cooperation indicated,
6. Maps to facitities and facility lavout should be present so that an intelligent person can
find cquipment. supplies, and records without verbat instruction.

[

L
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SOP# 2.2, Rev. 2
i- IR-4 Headquariers Organization and Personnet

IR-4 Projec Headquarters
500 College Road East, Suite 201 W
Prircston, NJ 08540

—
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SOP#2.2,Rev, 2.
He- 124 Swtiiorn Toglon Orpanization eud Feryonnel

Southern Region [R-4 program
University of Flonda
Department of Food Science and Human Nutrition
Food and Environmental Toxicology Lab
SW 23rd Dr.. Bidg 685
Gaincsville, F1. 126110720

Page _@_‘ of !_O_



SOP# 2.2, Rev. 2
JIL.- UPR/AFS Organization and Personnel

IR-4 Field Research Center
University of Puerto Rico
Agricultural Experiment Station (UPR/AES)
Bo. Pudilla, Carr. 159, Km. 7.5
Corozal. PR 00783

Supervisory. communicating and reporting

}

— Monitoring and communicating

Pagc_j’_of 10



SOP# 2.2, Rev. 2
IV - Dircctions to the Agricultural Fxperiroent Station (UPR/AES) Corozal, Pucrte Rico
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SOPH# 2.2, Rev. 2
V - Directions tg the IR-4 Field Resenrch Center and Pesticide Storage
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SOP# 2.2, Rev. 2

I Eotrunce

V1 - IR-4 Field Research Center and Sample Storage
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SOP# 2.2, Rev. 2
V11 - TR-4 Pesticide Storapge Cabinct
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SOP 2.2 Organizational chan, facility tocations. facility layout and personnel,

Reviewed By: Revision # Dine:
Wilfredo Robles { ‘k’ 1 Junc 10, 2015
it
. Dania Rivera () 1 _ dune 10,2015
mitrats
Luis E Almodovar (l;%:-\r) 2 fcbruury 7. 2018
Taliath T T - -

Page 10 ot (O



Uiversity of Pucrto Rico
Agricultural Experiment Station
Bo. Padilla, Carr. 159, Km. 7,5

Corozal. PR (0783

SOP#: 2.3, Rev.2

Submitted by: Dr. Wilfredo Robles Date: May 29,2013

Approved by: see cover page Date: Effective date

Title: Documceniation of traimng.

Purpose: To assurc that training for personnel involved in the study is properly documented.
Scope: All ficld facilities conducting trial(s) for the registration of pesticides.

Procedures:

1. All training of personnel engaged in GLP trials should he documented in a training
record, to be kept at the field facility,

. Training received from any source. should be noted as to the name of the event. date(s) of
auendance. instructors name, and subjects cuvered. A copy of any type of certificates
issucd should be retained in the personnel files ot the location.

3. Training on specific procedures andfor SOPs should alse be documented. Record the
name of the person giving the instruction. the namce of the person recciving the
mstruction. the datc given and a concise statement of the instruction., or SOP (c.g. Dr. X
explained to Mr. ¥ how 10 labe] the sample bags as per SOP xx on 6/2/93),

4. Each person engaged in the conduct of the studv shoukl have read and understood those
sections of the protoco] and the standard operating procedures that pertain 1o their
responsibilitics. 1 should be recorded. in each respective training record. the names of
the personne! and dates that the SOP's were explained to them. This information should
be placed in the personnel fle.

t2
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SOP 2.3 Documentation of training.

Reviewed By: Revision # Date:
Wilfredo Robles ‘ 1 June 160, 2015
_______.___M.A_-,w___bm___Jmi unc N
Dania Rivera ( ) 1 Junc 102016
- ) “Tnitiale
Luis E Almodovar__¢ L& 2 february 7, 2018
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tniversity of Puerto Rico
Agricultural Experitnent Station
Bo. Padilla, Care. 159, Km_ 7.5
Comzal, PR 00783

SOP#: 3.1, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: Junc 10, 2018
Approved by: see cover page Date: Effective date

Titte: Guidelines for tes! substance/adjuvants storage.

Purpose: To assurc that ail test substances/adjuvamts arc stored in a manner consistent with
GLP requirements,

Scope: Locations conducting TR-4 ficld trisl(s) and pesticide storage.

Procedures:

I, Test substances/adjuvants will be stored in two cabinets, bath in a dry, well-ventilated
building which is separate from offices, lahoratories and sample storage areas. Both test
substance/adjuvants cabinetx and storage focilities should be sufficient 1o atlow storage
according 1o their label divections. Tesi substance/adjuvants will be stored in accordance
with current policies and guidctines of the testing tacility institution,

(294

. The temperature within cuch test substance/adjuvant cabinct will be maonitored by a

temperature monitonng device which allows recording of the minimum and maximum
temperature range within the facility,

.

If using a data logger 10 monitor temperaiure, bis should be ser for a
maximum time interval of one hour and units should be downloaded once per
month. preferably on the first working day of each month or within the first
week of cach month except on holidavs or if tield personnel are on leave. in
which case the dina will be downloaded upon the field personnel’s retumn to
the office or shortly thercafier. Two data loggers (data logger #1 and back
data logger € 2) will be set w record the prevailing temperature each cabinet.
Should the primary unit fail to record information. the backup unit data will
be uscd i place. The back-up unit should be re-sct cach time the data logger
{primury wemperature monitoring device) is downloaded and documented in a
maintcnance log.

A min‘max thermomctier will alse be ~ct up within cach cabinet as a lertiary
backup. The temperatures reported from the min/max thermometer will be
recarded at o maximum interval of two wecks.,

3. The oniginal containets for all GLP text substancesfadijuvant must be retained until
compiction of the study and permission is given by the study director, regional
coordinator, or other pertinent source to dispose of the containers.

4. The storage facility should have limited access by utilization of a lock and key so that
vnly authorized persons may have accexs ta GLP test substances/adjuvants.

Page __L. of 3
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9.

Place highly visible. waterproof wdentification sign on the door of our storage section
within the UPR/AES pesticide shed 1o advice of the hazardous nature of the storage
facility"s contents.

. Past the telephone aumbers and names of personac responsible for and knowledgeable

of the contents of the storage facility.

. Make accessible. materials such as (but not limited 0. nor necesserially all) adsorptive

clay. granulated activated churcoul. hydrated lime. and sodium hypochlerite for
emergency treatment or detoxification of spills or leaks,

. Store containers of test substances and adjuvants that could be damaged by moisture or

water, off the floor.
Post a current inventory of all IR-4 test substunces/udjuvants in the storage unit in an
mside loeation accessiblc and visible w study personnel.

1. Adjuvants used in GLP trials shoulfd be stored in conjuction with the GLP test

substances.

1i. The siorage arca for the test substance/udjuvants should be separate from but may be

adjacent to nop-fR-3 pest control substance to preclude contamination or mix-up.

12 11 an adjuvant do nat have an expiration date. it should be replaced 3 vears after its

purchasc date.

Page 3‘__ of 3



SOP i

Reviewed Ry:
Wilfredo Robles

Giuidelines for test substance storage.

Revision #

Dania Rivera

Luis E Almodovar ¢ LQ’I’I

Date:
June 16,2015

() !

Lo ) !

Junc 10,2085

Yol

3

february 7. 2018
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Universiey of Puerto Rico
Agricultural Experiment Station
Beo. Pudilla. Carr. 159, Km, 7.5

Carozal. PR 00783

SOpP#: 3.2 Revision Number: 2
Submitted by: Dr. Wilfredo Roblcs Date: June 10, 2015 |
Approved by: sec cover page Date: Effective date
Title: Site seloction for ficld 1nal(s).

Purpose: To assure plots arc large coough 1o obwin the required data or samples with suflicient
uniformity and may be re-Jocated afier the trial(s) is wrminated.

Scope: All locutions conducting ficld trial(s),

Prucedures:

1.

%
*»

Site seleerion will be made in uccordance with the horticultural practices acceptable for
the commaodity and the requirements established by the proiocol,

. Site will be large enough o sccommadate the required number of replicates. bufTer zones

and treatments in accordance with an approved study protecol and for the conmodity to
he grown under simulated commercial conditions vielding samples of sufficient size to
comply with protocol sample size requirements,

. Locate site with sufTicient isolation to prevent contamination of the est plots by spray

drift sources such as commercial operations or other rescarch trial(s).

. Where samples for residue trialis) are reguired. locate nontieuted plots within the same

arca | preferably upwind and upsiape of the treated plows)] but with cnough isolation to
produce nontreated. noncontaminated samples.

. Ifthe commadity is not required 1o he newly established. select a site that has commercial

standards for production,

. Preparc a plot map showing the location and dimensions of each plot on the site. the

slope, and the North azimuth (which may vary slightly). The plot map should contain
distances to permanent reference points (GPS or other known reference points} so that the
plots ¢an be re-located afier the trialis) is werminated.

. Label each plot with the ficld 11) numbcr and treatment as a minimum. 1f statistical

anulysix is to be performed on the data, axsign the replicates and trcatments to the plot
map using # commonly acvepted statistical design with sufficient information 1o identify
the replicate and treatment assigned to cach plot.

- Lay out each plot on the site using a suitable measuring device 1o accurately locate the

plots on the sifc.

- Wentify bath ends of cach plot with a marker of sufficicent visibility 10 be seen easily

throughout the duration of (e tral(s).

10, The plot map (item 6) should be included in ihe Field Dma Book.

Page | of 2



SOP 3.2 Site selection for field tnal(s).

Reviewed By: Revision # Date:
Wilfredo Robles | 1 Junc 10, 2015
. R ‘OL“——mhm’ L
Danig Rivera . _(___ ) 1 June 10,2015
g i
Luis E Aimodovar { L€M) 2 february 7. 2018
— i 1~ N —




University of Puerto Rico
Agricultural Experiment Station
Bo. Padille. Carr. 139, Km, 7.5
Coruzal. PR 00783

SOP#: 3.3, Rev.2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013
Approved by: see cover page Date: Effective date

Title: Greenhouse/shadehousc facilities.

Purpose: To assure that precnhousc/shadehouse facilities are properly maintained snd in
sufficient working order throughout the trialisy to obtain dats useful in the registration of
pestickdes in the GLLP program.

Scope: Al focations where greenhouse/shadehouse trial(s) are performed.

Procedures;

I. Each greenhousc/shadehouse must be sufficicntly large enough to contain the entire
trialts) or a complete replicane of the trial(s) with sufticiem space between plots 1o
prevent contamination. Identify plots as deseribed in SOP 3.2

- Where morc than one trial(s) is conducted in a greenhousedshadehouse, there must be

sufficient isolation between the (rial(y) 10 prevent contamination or interference between
triad{sy.

3. Lighting. temperature, humidity. and shade should be suificiently uniform at the trial(s)
sites in the greenhouse/shadehouse to provide nearly uniform plant growth throughout the
trial(s) sites,

4. The walls. floors. and ceilings of the greenhouse/shadehouse should be maintained in
good condition. Floors, benches and isles should be Tree of debnis, weeds and
superflucus equipment and well-drained to prevent the huildup of cxcess moisture,

3. Greenhousces should be cquipped so as W maintain emperature, lighting. and moisture
conditions to simulate commercial greenhouse production rechnigues or as required by
the study protocol.

6. Sufficient monitoring devices should he installed. in good working order, and calibrated
to assurc that the proper highting. temperature and humidity conditions are maintained
throughout the trial(s). All calibrations will be documented in the miiatenanve Jops.

7. Document cultural practices used in the greenhouse and treatment locations in the raw
data notehook,

1~
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University of Puerto Rico
Agricultural Experimemt Station
Bo. Padilla, Carr. 159.Km. 1.5

Corozal. PR 00783

SOP#: 4.1,Rev. 2

Submitted hy: Pr. Wilfredo Robles Date: May 29, 2013
Approved by: sec cover page Date: Effective date
Title: Calibration and use of halances.

Purpose: To assurc an accurate \\'eighi;:g of dry test substances or samples.

Scope: Al ficld fucilities where a dry maieriat is weighed for use in a field. greenhouse or
hothouse trial(s). or all facititics in which samples are being processed for freezing andéor

shipping.

Procedures:

1. The balance should be calibrated every six months for weighing the quantity for use in the
study by following the directions of the manufacturer in the manual. The calibration by use of
“"Known Weights” is acceptable provided that information is provided as to the manufacturer.
date manufactured, amd proper use of the weights,

1. To calibrate:

a. Clear the unit 1o the point at which readout is ut zero,

b, Center the calibration weight on the weighing platform or pan. I adjustiments are
allowed, adjust the balance until the readoul is +/- 2% of the declared value of the
calibrated weight.

c. Annotatc valucs on a log for reeention in raw data. 11 recalibration is required and
operator level adjustments arc available, it shoutd be done and the weights
remeasured,

d. 1f operator level reealibration is cither not available or not adequate, the unit should
be routed for maintcnance by a properly trained technician.

2. To mecasure a dry materiol formulation:

a. Before weighing the dry materiol formulation. casure accuracy of balance by using
“Known Weights™ to verify that halunce is working as expected. Tarpet weight will
be bracketed with appropriate verified weights at the time the dry test matenial is
heing weighed out.

b, Select a clean glass jar or plastic container with a tight titting lid or container suitable
to hold the desired amount of pesticide and tarc it on the scale following the
manufacturer’s directions.

€. Sclect and wear or use appropriate satety equipment while handting pesticide
conceatrate.
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Weigh the concentrate in the tared contsiner. Return excess 1o ariginal pesticide
container i this procedure does not affect e integrity of the contents or dispose of
the excess by using appropriate methods for handling hazardous wastes.

1.ahei the contminer 1o identify it as to the appropriste treatment or plot numbers.

I warring the container is not practical, then record the weight of the container, add
the weight of the desired amount of pesticide to it and weigh out this amount,
Maintain u written record of the amoeunt of the pesticide removed from the original
container for each weighing for the study.

. To measure & residue sample on a calibrated balanoc when required in the protocol (note

use of a calibrated balance in ne fonger required for the residue fruit sample):

a.

b.

Ensure that sample s bagged so as w prevent direct contact with surface. Prior o
weighing, ensure that the surface of the balance is clear and tree of materials.

Starting with nontreated comrul first, weigh by centering on the balance and wait

until readings settle. Annotate the reading and move on 1o the next onc.

After finished, turn balance off. and maintain written record of the sample weights for
the study.
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University ol Puerto Rice
Agricultural xperiment Siation
Bo. Padilla. Carr, 159, Km. 7.3

Corozal. 'R (0783

SOP#: 4.2, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: June 10, 2015

Approved by: sec cover page Date: Fffective date

Title: Measuring liguid formulations,

Purpose: To ussure an accorale measurement of figuid test substances.

Scope: All field facilities conducting ficld trial(s) for 1R-4.

Procedures:
1.

tod

da Wi

’

Obtain a clean cylinder or measuring device kurge envugh fo hold the volume of liquid
needed. gmduatod in increments smatl enough fo read to an accuracy within 17« 194 of the
total volume required (i.¢. if O ml is needed the smatlest division on the evlinder should
be 1 ml or less).

. If the opening of the cvlinder/device is toy restricted 1o allow filling without danger of

spiflage. then do one of the following:

2. Usc a clean container with a pour lip as an inlermediute and filt the eylinderdevice
from it or ‘

b. Use a clean funnct that is farge enough to allow filling the evlinder with 3 minimum
of spitlage or

¢, Usc clean, calibrated pipeties for material transier.

- Seleet and wear or use appropriste safcty equipnent while mcasuring liquids.

Measure the liquid in the vyhinder/device. Place the eylinder/device on a level surfuce
und take the reading of the Jiquid in the cvlinder/device at the bottom of the meniscus
with the cye being Jevel with the botom of the meniscus. B using a pipetic of sytinge.
read the liguid amount at the bottom of the meniscus with the eve being level with the
botiom of the meniscus.  Docurment the amount of test substance measured in the Ficld
Data Book,

Pour the liquid into an appropriste container, fit with a leak proof fid and label as w
contents and amount.

Cylinders/devices. gluss re-usable pipctics. and syringes with metat detachable ncedics
used Lo measure or transfer the test substance concentrate should be triple rinsed ino the
mixing container and then thoreughly washed with soap and water aficr usc io ensurc that
they are clean and cross-contamination of pesticides does not occur i future use.
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University of Puerto Rico
Agricultural Experiment Station
Bo. Padillu. Care. 159. Km. 7.5

Corozal. PR 00783

SOP#: 4.3, Rev.2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013

Approved by: sce cover page Date: FEffective date

Title: Catibration of theemometers.

Purpose: The purposc of this SOP is to cstablish procedures wied when culibrating and reading
thermometers.

Seope: The SOP is to be followed by 1R-4 pusticipating personnel when calibrating non-
certified thermumeters,

Procedures:

i. All temperature measuring devices at UPR/AES used for studics or cquipment associated
with studies will be calibrated one time a vear against o reference thermometer, either
directly or by n recorded traceable chain.

- Records of thermometer calibration will be maintained in a log.

. All mercury. min/max and digital thermometers will be identificd by a unique number or
code. The identification number or code will be placed on the measuring device such that
it can casily be cross-referenced to calibration log records.

4. Mcasuring devices 1o bu culibruted ond the reference thermometer will be read side by
side in water under conditions appropriate to the intended use.

. Examples of temperature ranges (o test inay include:

4. room tcmperature (2pprox. 22°CH

b. e slush (approx. 0°C)

Water baths will he containd in a pan or beaker deep enough for adequate immersion of
the instrument. The ice bath should be made with chopped ice in water to form a tightly
packed shush. ‘The thermometers will be calibruted in the water bath temperatures in the
order isted ubove.

6. The thermometers and the reference thermometer will remain in the water bath until a
constant reading is reached. When the analyst feels confident that reading is constant. the
values will be recorded in the Jog. The follkwing information will be documented in the
log: ‘

a. date of calibration

b. initizls of person doing calibration

c. reference thermometer reading at each lemperature listed in S
d. the thermometer reading nt cach temperature listed in 3

¢. 1D code number of the thermomceter being calihrated

7. Temperuure readings taken from the reference thermometer mav be rounded to whole
numbers (e.g.: If reference reads 38.2°C. the recorded value will be XR°C).

Lk I-d
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R. Each measuring device will be labeled 1ollowing calibration and will include:
a. 1D or code number
b. date of calibration
¢. initials of person doing the calibration
d. temperature adjustment

9. Wihe reading of the laboratory thermometer is L | degree of the reference reading, no
temperature adjustment will be made and the label will read "OK™. I the reading is more
than 1 degree in relation 10 the reference thermomcter, the proper adjustment will be
made. For example: I the thermometer reads 20°C and the refercnce reads 22°C, the
adjustment would he + 2°C at 22°C. When this thermometer is used, the individual
would add 2°C 1w die 20°C observed reading and 22'C would be recorded as the
temperature reading.

10. When recording a thermometer reading. the following information should also he
included in the entry;
a. date
h. initials of individual conducting the activity
¢, the thermomeier B or code number

11. Calibrated thermometers may be used to calibrate other temperature recording devises as
long as they can be traced back o a reference calibration. These devices may include
continuous thermographs used for walk-in digital displays on up-right freezer/refrigerator
units, etc. '
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University of Puerto Rico
Agricultural Experiment Station
Bo. Padilla. Carr, 159, Km. 7.8

Corozal. PR 00783

SOP#: 4.4, Rev. 2

Submitted byv: Dr, Wilfredo Robles Date: June 10, 2015
Approved by: sce cover page Datc: Effective date
Title: Calibration and usc of temperature dutalogger devices.

Purpese: This document is for use by 1R-4 personnel to define techriques used for calibrating.
opcrating. and maintaining temperature moniloring devices,

 Scope: The SOP describes the propur procedures used by IR—4 personnel to ensure that accurate
calibration. operation. and temperature monitoring devices.

Pracedures:

I.

N

‘_‘JN

All temperature measuring devices at UPR/AES used for studies or equipment associated
with studies will be ealibrated anc time a year against a reference thermometer, cither
directly or by a recorded traceable chain. Prior 10 use. visually inspect the datalogger for
cleanliness und that it is in good working condition. Check the posver supply (if
applicable. batieries should be replaced when the power indicator Tight does not blimk
while the unit is on). Record inspection and any maintenance performed in appropriate
lops. Use the following methods or document the methods used as mw data,

. Records of temperature monitoring devices calibration will be maintained in a log.

All datatogpers will be identified by a unique number or code. The idemtification number
or code will be placed on the measuring device such that it can easily be eross-referenced
to calibration fog reconds,

- Data loggerts) 1o be calibrated and the referenee thermometer will be read side by side

under conditions appropriate to the intended use.

Exgmples of temperature ranges to test may inclde:
a, room temperature (approx. 22°C)

b ice slush (approx. 0°C)

Water baths will be contained in 3 pan or besker deep enough for adequate immersion of
the instrament. The ice bath should be made with chopped ice in water to form a tightly
packed stush, The soil thermometers will be calibrated in the water bath temperatures in
the order listed above.

The data lopger {s) and the relerence thermometer will remain in the cahibrating
environment untif 2 constant reading is reached. When the analyst foels confident that
reading is constant. the values will be recorded in the bog. The following information
will be documented in the log: '

4. date of calibration

h. initials of person doing calibration

¢. reference thermwmeter reading
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7.

8.

d. the datalogger icmperature reading

c. identification (1D) or code mumber of the datalogper being calibrated

Temperature reading tnken from the reference thermometer may be rounded to whole
numbers (¢.g.0 If reference reads 38.2°C. the reconded value will he 38°C).

Data from temperaure duta loggers will be downloaded monthly. The downloaded duta
will be saved clectronically and printed out (hard copy). This data will be retained in an
electronic and copy file as raw data. The fallowing information will be included in the
files:

1D code aumber of the device

Date

Routine Maintetuce check (satisfactory or not satisfaciory)

Temparature min. and max. recorded during the period

Measurements units

Initinls of person dewnloading the data

Units will be uppropriately maintined, I the unit fails. it will be serviced by a
technician. ‘The only exception is the changing of hatterics and charts or the
adjustment of sensor arms during calibration.

S an e
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University of Pucrto Rico
Agricultural Experiment Suastion
Beo. Padilta. Carr. 159. Km. 7.5

Corozil. PR 00783

SOP#: 4.5,Rev.2

Submitted by: Dr. Wilfrcdo Robles Date: May 29, 2013
Approved by: see cover page Date: Effective date

Title: Catihration of soi} thermomcters,

Purpose: The purpose of this SOP is to establish procedures used when calibrating and reading

soil thermometers.

Scape: The SOP 15 to be followed by 1R-4 participating personnel when calibrating soil
thermometers.

Procedures:

1. Al temperature measuring devices at UPR/ALES used for studics or cquipment associated
with studies will he calibratod one time a year against a reference thermometer. either
dircctly or by a recarded traceable chain.

Records of thermometer calibration will be maintained in a log.

AH soil thermometers will be identificd by a unique number or code.  The identification

number or code will be placed on the measuring device such that it can casily be cross.

referenved o calibration log records,

4. Fxamples of tempcralure ranges 1o test may include:

a. room emperatare {appron. 22°C)

b. e slush (approx, 0°C)
Waler baths will be contained in a pan or beaker deep enough for adequate immersion of the
instrument. The ice bath showid be made with chopped ice in water to form a tightly packed
slush. The suil thepmameters will be calibrated in the water bath temperatures in the order
listed ahove.

5. The soil thermometers and the reference thermomcter will remain in the water bath uniil a
constant reading is reached. When the unalyst feels confident that reading is constaa, the
values will be recorded in the log, The following information will be documented in the log:

a. dote of culibration

h. ininals o person doing calibration

¢. reference thermometer reading at cach temperatere.

d. thermometer reading at cach tempernture.

¢. 11 code number ot the soil thermometer being calibrated
Temperature readings taken from the reference thermometer may be rounded 1w whaole
numbers (e.g.: I reference reads 3R.2°C. the recorded value will be 38°C),

6, Values will be recorded and evaluated to determine if recalibration is required. 1 corrective
measures arc required. and available at uperator maintenance level, then adjustments will be
immediately made, If recalibration is abos ¢ ability of operator level, the device should be
dead lincd and sent into munulacturer for repains.

L B2
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University of Pucnio Rico
Agricultural Experiment Station
Bo. Padilla, Carr. 139. Km, 7.5

Corozal. 'R 00783

SOP8: 4.6, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013
Approved by: sece cover page Date: Effcctive date
Title: Calibration of RH metering devices,

Purpese: The purpose of this SOP is 1o csiablish procedures used when calibrating and reading
relative humidity monitoring equipment,

Scope:

The SOP is to be followed by IR-4 participating personnel when calibrating RH meters.

Procedures;

1.

All relative bumidity measuring devices at UPR/AES used for studies or cquipment
assaciated with them will be a either sent out unnually (1 time per year) (o a company
that will calibrate and certify the cquipments securacy or by be calibrated annuzslly to
cnsure their correct function and data vield.

Records of these calibrations witl be maintained in a loy.

. Alt RH meters wall be identified by a unique numbes or code. The identification number

or cade will be placed on the mcasuring device such that it can easilv be cross-referenced
to calibration log records.

- The RH meters will be judped for accuracy by usc of cither a sling psvchrometer (wet

bulh). and/or standardized against other devices that provide traccability to sound and
reasonable calibration. If standardizing is used. the analvst must provide the unique
identification of the cquipment the culibrated unit is being tested against,

. When the analyst feels confident that reading is constant. the values will be recorded in

the log. The following information will be documented in the log:

a. dote of calibration

b. initials of person doing calibration

¢. 1D code number of the meter being calibrated.

Values will be recorded and evaluated to determine if recalibration is required. If
comrective measures are fequired. and available a1 operator maintenance level, then
adjustments will be immediatcly made. 1 recalibration is above abi lity of operator level,
the device shoutd he dead lined and sent into manufacturer for repairs,
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Uimiversity of Puerto Rico
Agricultural Experiment Station
Bo. Padilly, Camr. 139, Km. 7.5

Corozal. PR OO7R2

SOP#: 4.7, Rev.2

Submitted by: Dr. Wilfredo Robles Date: June 10, 2015

Approved by: scc cover page Date: Fifective date

Title: Catibration und operation of freezers including temperature monitoring of freezers

Parpose: The purpose of this SOP is 10 cstablish procedures used whien calibruting and reading
sensnrs in the sample freezers that allow the emerngency monitoring device 1o protect against
sample foss.

Scope: The SOP is to be followed by IR-4 participating personncl when calibrating the
equipment used to cnsure sample integrity in IR-4 sanple freczers,

Procedures:

Prior 1o use visually inspect the unit for cleanliness and that it is in good working condition.
Documientinspection(s) and any maintenance performed in appropriste fogs.

Temperatures within the units should be checked prior to sample storage. Temperature
measuring devices will be wiitized in freezers to recond Iemperature ranges. This shafl consist of
u pair of data lopgers (primary and secondary) and a tertiaty backup via a min/max thermometer.
Rendings from the primary datalogger will be downloaded once per month, preferably on the
first working day of each month or within the first week of each month except on holidays or if
ficld personnel are on leave. in which case the data will be downloaded upon the field
persartnel’s retum o office or shortly thereafier. Temperatures from the min/max thermometer
will be recorded in a Jog at two week imtervals, whenever samples are actively stored in the
freezer. If no samples are being stored in the unit, no records of the temperature necd to be
maintaincd.

A sensaphonc unit will be utilized 1o aleit personnel that temperatures within the freezers are
nearing unasuceptable levels o that power 1o the frecrers has been ceppromised. The unit shoutd

be cheeked for proper operation by simulating power faifure and allowing the unit to contact ali
programmed telephone numbers. This sensaphone unit will be 1csted repulardy (e.g. once every
2-3 months) especially once samples arc in the freczer. and testing records will be maintained in
a suitable log.

All temperature measuring devices at UPR/AES used for studies or equipment associated with
them will be calibrated on an annual hasis to cnsure their correct function and protection against
sample loss. Records of thesce calibrations witl be maintained o 4 log.
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Refeening Lo the manual for goidance on procedure. a cabibrated thermometer will be put into the
frevecr and then the automated machine will be checked to ensure that it is within (+/- 2°F) of the
thermometer reading.  {f not. corrective action will be waken until reading is stable and in
accordance with this mcthod. When the analyst feels confident that readings are correet. and the
call out procedure is operable and updated. this will be recorded in the log. The fallowing will be
documented in log:date of calibration. initials of calibruier. 1D number of univfrecrer heing
calibrated.
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University of Pueno Rico
Agricultural Experiment Station
Bo. Padilla, Carr. 159. Km. 7.5
Corozal, PR 00783

SOP#: 4.8, Rev. 2

Submitted by: Dr. Wilfredo Robles . Date: May 29, 2013
Approved by: sec cover page Date: Effective date

Title: Maintenance and testing of hackup generator for 1R freezers used 1o store residue
samples.

Purpose: The purpose of this SOP is 1o establish procedures for maintenance and testing of the
backup gencrator for the IR-4 freczer used 10 store residuc Hield samples. This generator is to by
used (o provide electric power to the IR-4 freezers in the cvent of a prolonged power outage that
would cause residue field samples to defrost — thus negating the integrity of the samples.

Seope: The SOP is to be followed by IR-4 personnel for maintenance and testing of the hackup
gencrator for the 1R-4 freever used to store residue ficld samples,

Procedures:
1. The permancnt. s1ationary 1R-4 backup gencrator will be tested or inspevted
annually to be sure it is in working order.
2. A maintenance log will be maintained to verify the maintenance of the hackup
gpenerator,
The generator is self-testing (programmable). Prior prior to wming the gencrator
on (i.e.. testing it), the oil and gas fevel will be checked and the generator visually
inspected for loss conncctions ete. Testing of the backup penerator will consist of
tuming the generator on and running it for o minimum of 5 ainutes.
4. If the genetator performs satisfactorily. it will be placed back into self-testing
mode. If the generator docs not perform satisfactorily it will be repaired and then
retestad as soon as possible.

wd
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SOP 4.8 Maintenanee and testing of hackup gencrator for IR-4 froczers used 10 store
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University of Puerta Rico
Agricultural Experiment Station
Bo. Padilla, Curr. 159, Km. 7.8

Corazal, PR 00783

SOP#: 4.9, Rev, 2

Submitted by: Dr. Wilfredo Robies Date: May 29, 2013
Approved by: sce cover page Date: Effeciive date
Title: Calibration of various mctcring)‘meusuringfmisccll:md.ms devices.

Parpese: The purpase of this SOP is to establish procedures used when calibrating or
initializing various instruments used in IR-4 field trials. It will also cover repair and/or
calibration of devices not readily calibrated by the operator.

Scope: The SOP is to be followed by 1R-4 participating personncl when calibrating equipment
such as wind meters. global pasitioning sysiems, stopwatchies. varinble volume pipetics ar other
similar devices.

Procedores:

1. Equipment used in deriving data for emiey in GLP studies should be adequatcly catibrated to
casure that the dama provided is reasonably sound.

3. Records of these calibrationsicorrective measures will be maintained in a log.

3. Al cquipment such as stop watches or wind meters may he sent back 10 the manufacturer at
the prescribed interval set either by the manual, or appropriate authority (company
infarmation, technical support recommendation, etc.) or if possible calibrated by the IR-4
stafl on-site. Units will be identified by a unique number. code, or nume. The identification
tor purpases of maintaining logs.

4. Information confirming the ceptificd calibration m[l be kept with the matntenance lops. If
catibrated em-site. then record the date of calibration. the initials of person doing calibration,
and the 1D code number of the equipment being calibrated and/or checked.

In the casc of glabal positioning svstems. the manual shoutd be consulted on the method of
initiatization. Unit will be re-initialized hi-annually and annotated in its logs. Battery
changes or phy sical work done on the will alse be annetated.

a. Cemnrdinates and times should he correet on the GPS unit (o be cerain that the coerect
position is being used. Candinates shugdd be determined By either the manual, or
other credible sources (i.c. government topographical maps. information scrvices.
aviation maps. etc.).

b I possible. the closest certified GPS site should be consulted. as their initialization
sumbers may yicld betier positioning results.

Fhe following information will be dacumented i the Jog:
a, date ol cafibration
b. initials of person doing calibration
¢. 11 code number of the meter being calibrated.

'



6.

11 any unit becomes aborrant or unusable (outside the margin of gencrally (+-5% of iatended
readings). then the unit should be Tagped from trial use and returned 10 manufacturer for
repair and/or retired from service.
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University ol Puerto Rico
Agricultural Experiment Station
Bo. Padilla, Carr, 159, Kim, 7.8

Corozal, PR 00783

SOP#: 4.10, Rev. 2

Submitted hy: Dr. Wilfredo Robles Date: May 29,2013

Approved by: sec cover page Datc: Effective date

Title: Calibration of a backpack spraver (Method #1)

Purpuse: To determine the delivery mte of a hackpack boom sprayer und make adjustments as
necessary to ensure an accurste application of the pesticide. Fo deseribe a handed applicatian
using a backpack spruyer,

Seoape: All facilities where a back pack spraver is used in the application of pesticides.
Procedures:

1.

[

6.

7.

Visually inspect pumps. hases, pipes, fittings, regulators. gages, and tanks Tor obvious
wear or potentiat leaks and repair or replace as nccessary, Use a calibration method
suitable to the application and the equipment used such as that accompunying the sprayer
manual or a TeeJet catlog. I none is avaitable then proceed with the following steps.
Reter 10 the protocol for any specified application requirements, Select the appropriate
type of nozzic. which is based on the pesticide formulation, the application method, the
aperating speed. the pressure seiting and the dilution rate (gal/acre).

All sprayers should have o pressure gouge. Scleet the proper operating prossure,

Place the sprayer on level ground. Adjust the hoom height and nozzde spacing for the
correet application pattern. Determine whether all nozzles arc discharging uniformly by
spraying watcr through them at a uniform pressure,

Mcasure or establish travel speed of application:

cg.. 3.0 mph = 4.8 km/hr - 4.4 ti/sec. Travel 66f1in 15 sec.
4.0 mph = 6.4 km/hr = 5.9fV/sec. Travel 88.5ft in 15 sec.
Cheek speed of application and adjust to contorm to estahlished
rate. When using backpack spravers use a metronome to ensure
correct walking spewd.
Measure and/ar establish width hetween nozzles or width of hand application. In most
instances, this wilt be 16. 18. or 20 inches,
Establish and/or measure gallons per acre. Stundard procedures andfor protocals dictate
pre-detcrmined gaton per acre in most cases. Calibrate w this pre-determined figure.

Example: Protocol calls for material to be apphied in 30 gallons of water per acre. (Use 1.0

gallon = 3785 ml. 1 acre = 43.560 sq. ft )

30 pal 113.550m) 113,550 md

————

1 acne | aere A3.560 sy. ft
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8. Using specd and width established in 5 and 6 calculate square feet wreated in 15 seconds
fir X mph uging: '
band width (in 1) X 11 traveled = treated square feel.
band width = 20 in. = | 666666666 fi
fi traveled/1 3scc @ 3 mph = 66 fi

Example: L6700 X 666 = 110.22

9. Using figure ohtained from step 7 above set up u simple proportion to determine necded
output for the established GPA,

Example:
113,550 mi x ml
43,560 sq It 110.22011°

Xx=28732ml
Solve for X e get correct vutput from each nozzle for the established GPA or determine
GPA from calibration chart alrcady csuablished for these calculations.

I the calculated GPA i within $% of the desired GPA. as speeitied in the protocol, then
the sprayer is calibrated and the same settings should be used in actual application. When
the GPA must be changed, alier one or all of the tollowing: nozzies, pressare or speed.
Minor flow ratc changes can be made with a slight pressure change or speed alicration.
Major {low rate changes reguire selection of new nozzie sizes.

10. Applicators must carcfully operate under the same conditions as during calibration,
Resides checking the nozzes for their proper flow rate. the spray pattern should also be
examined for its complete und symmetrical arrangement. When using the pressurized
1anks, shake them before starting to sprav, The test substance must be applied uniformly
to the ¢ntire test aren,

11. Follow the protocol for the timiny and frequency of catibration of application/spray
cquipment. tf no specific iming and frequency for recalibration is given then use the
folowing procedure.

a. Calibration of an application deviec/purticular spraver to be used in one or more field
irials should be performed as per protocol or if not specificd within the protocol muy be
performed within 14 days of application of est substance(s).

b. However. to verify that the application device/particular sprayer is still praperty
calibrated ti.e.. within -5% 10 +10% of the target application rate), a rechock of the
equipment should be performed within onc 1o two davs of the application,

¢. Rechecking will consist of a) setting the proper upcrating pressure: b) placing the sprayer
andfor person spraying on fevel ground: ¢) checking the nozzle spacing for the correct
application patiern and: d) determining whether the nozzle(s) are dischurging uniformly
by spraying water through them al a uniform pressure for a sct time period (e, 1S sec).
catching the discharged water. and measuring its volume to determine if it falls within -
3% 10 +10% of the wrge! application rute determined during the previous calibration.

d. Comparc the output with the target output to determing if it is within £5% of the target

application rate. Ifit is within -5% 10 +10% of the target application rate then make the
application, if it is not. recalibrate the device.
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University of Puerto Rico
Agricultural Experiment Station
Bo. Padilla, Camr. 159, Km. 7.5

Corozal. PR 00783

SOP#E: 4.11, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013
Approved by: see cover page Date: Effective date
Title: Calibration of a backpack sprayer (Method #2)

Parpose: To describe method of foliar application by usc of backpack sprayer when applying 10

treces.

Scope: All facilitics where hackpack or COy spryer is used in the application of pesticides.

Procedures:

i

o

fud

Visually inspect pumps, hoscs. pipes. fittings. regulators, gaugcs, and tanks for obvious
wear or potential feaks and repair or replace as necessary,  Use a ealibration method
suitable o the upplication and the cquipment used such as that accompanying the spraver
manual or u Teelet catalog. 1 none is available then proceed with the following:

Reter ta the protocol for any specificd application requirements. Sclect the appropriate
type of nozzle. which is based on the pesticide formulation. the application method. the
operating speed, the pressure setting and the dilution rate (gal/acre),

All sprayers should have 2 pressure guuge. Select the proper operating pressure,
Establish and/or measure gallons per ucre. Standard procedurcs and‘or protocols dictate
pre-detenmined palton per acre in some cases. Ilermine acreage hy using tree spacing's
to deicrming sq. footage. Reduce total volume per acre 1o *per tree’ amounts (c.g. 100
gal/A. 106 trees per acre = | gallon per tree). Repeut this process in deleomination of
material and/or additive materials (c.g. 100 mUA material. | tree = | mi material per
trec).

. Backback sprayer calibration:

a. Fill backpack sprayer with the caleulated volume of matcrial to spray 3 trees plus
enough 1o charge the spraver hoses efc. Seleet a boom with enough nozzies to
provide adeyuate dispersion and coverage, Set the psi of the back pack to a sciting
that will provide good penctration of the canopy and foliage,

b, Use atree of the same species and size as the test site rees.

¢. Consider the tree 1o have four sides. Using a steady motion, sweeping. up and
down motion. spray all sides evenly and recard the time it takes. Repeat this
praceess for 3 trees. Caleulate she iacan time it ook (o spray cuch tree.

d. Measure the volume remaining in the 1ank which should roughly comespond 1o the
material neciud (o charge the sysiem. '

¢. Caiculate the amount of material spraved per tree to see it it is within -5% 10 +10%%
of the target application rate. 1 not re-test application timing and vr spray
technique 1o fall within -3% to +10%5 of the target application rate.
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6. Backback spruyer applicalion:

a.

d.

Fill backpack spraycr with the calculated votume of material to spray 3 to 4 trees
plus enough to charge the sprayer hoses ete. Select 4 boom with enough nozzles wo
provide adequate dispersion and coverage. Set the psi of the back pack 1o a sctting
that will provide good penetration of the canopy and foliage.

Consider the tree 10 have four sides. Using a steady motion, sweeping. up and down
mofion. spray all sides evenly and record the time it takes. Repeat this proecess for
the 3 to 4 trees, I need be, mix more sedution to spray the required nutnber of trecs
for the trial.

Tinw the upplication per tree based an that found for the calibration. Mensure the
volume remaining in the tank which hould roughly cormespond to the material
necded 1o charge the system.

Past spray. caleulste the amount of material spraved per tree to see if it is within -5%
to +10% of the target application rate.

7. CO; individual bottle sprayer verification:

d.

b.

&

Fill 3 individual bottics with the calculated amount of solution needed per tree.
Select a boom with cnough nozzles 10 provide adequate dispersion and coverage.
Sct the psi of the buck pack 10 o setting that will provide good penctration of the
canopy and foliage.

Consider the tree to have four sides. Using a steady motion. sweeping. up and down
mation, spray all sides cvenly.

Verification that there is sufticient material in the boitle and that the spray technigue
is geod is indicated by the fact that the starting point of the spray spplication and
ending of the spray application are adjacent to cach other. For example if vou
consider your start of the spray application 10 be 0° your ending point would be at or
close to 359° (i.c.. nearly full circle).

8. CO); individual bottle sprayer application:

u.

¢

Fill individual bottles with the catculated amount of sotution nceded per tree. The
individual amounts for each tree will be placed in separate solution botthes, with one
for cach trec treated. The hottle witl bear the Trial #. the substance name, and the
volumes of material and water,

Select a boom with enough nozzles o provide adequate dispersion and coverage.
Set the psi of the back pack 1o a sciting that will provide good penctration of the
canopy and foliage.

Consider the tree 10 have four sides, Using a sicady motion. sweeping. up and down
motion, spray all sides evenly.

Be congnizant of the stariing and ending point of cach applicution for each tree. For
cxample if you consider your start of the spruy application 1o be (F your ending point
would be at or close 10 359° (i.c.. neardy full circle),

Alter completing the spray from onc bottle (it is cmpty now}, uncouple the bottke
from the CO; svurce. recap. and move 1o the next iree.

After completion of the application. gather bottles and clean according to SOP.

9. Applicators must carcfully operate under the same conditions as during culibrution. When
using the pressurized tanks. shake them before starting to spray. The test substance must be
applied uniformly to the entire test area.
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10. Follow the protocol for the timing and frequency of calibration of application/spray
cquipment. 11 no specific timing and frequency for recalibration is given then follow the
foltowing procedurc,

a. Calibration of an application device/pasticular spraver to be used in one or more field
trials should e performed as per protocol or if not specified within the protocol may
be perfonned within 14 days of application of test substance(s).

b. However. to verify that the application device/panticular sprayer is stit! properly
calibrated (i.c.. within -5% t0 +10% of the wreat application rate), a recheck of the
equipment should be  performed within one 1o two days of the application.

¢. Rechecking will consist of a) setting the proper aperating pressure: b) placing the
spraver and/or person spraving on level ground; ¢) checking the nozzle spacing for
the comrect application pattemn and: dj determining whether the nozzle(s) are
discharging uniformly by spraving watcr through them at a uniforin pressure and
observing the spruy patiern.

d. Ifthe spray patiem is obscrved 1o be uniform (i.c.. not clogged andfor distoricd) then
make the application, if'it is not. replace the nozrle(s). recheck spray patiern and if
satisfactory. make the application.
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Uatversity of Puerto Rico
Agriculural Experiment Station
Bo. Padilla, Carr. 1539. Km. 7.5

Coruzal, PR 00D783

SOP#: 3.12, Rev. 2

Submitted by: Dr. Wilfreda Robles Date: May 29, 2013
Approved by: sce cover page Date: Effective date
Title: Calibration of 2 backpack sprayer {Method #3)

Purpose: To describe method of foliar application by use of hackpock sprayer when applving to

trees,

Scope: Al facilities where hackpack spraver ts used in the application of pesticides.

Procedures:

1.

Visually inspect pumps, hoses. pipes. finings. regulators. gauges. and tanks for obvious
wear or potential lcaks and repair or replace as necessary. Use a calibration method
suilable to the application and the cquipmuu used such as that accompanying the spruyer
manual or a Teelet catalog. [ nonc is avarlable then procecd with the following:

2. Refer to the protocol for any specified application requirements. Select the appropriaic
type of nozzle. which is bascd on the pesticide formulation, the application method, the
operating speed. the pressure setting and the dilution rate (gal/acre).

3. Sclect @ bvom with cnough nozzles to provide adequate dispersion and coverage. Sct the
psi of the back pack to a setting that will provide good penctration of the canopy and
foliage.

4. All sprayers should have a pressure gauge. Sclect the proper operating pressure.

5. [Establish and/or measure gallons per acre. Standard procedures and/or protocols dictate
pre-determined gallon per acre in some cases. Determine acreage by using tree
spacing’s 10 determine sy, footage.

Example; 10 Ui in-row spacing x 15 [ between-row spacing = 150 fi° per tree

150 ' per trec x 8 treated troes = 1.200 f’
1.200 ft° 7 43. 560 A facre — 0.028 uere

Pmtowi calls for 150 gpa: 150 gpa x (LO28 acre to treat = 4.1 gatlons needed
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6. Calculaie amount required per trec (e, flow rate in step 5 determined to be 150mi/15
secands). Catch outpit during @ 10 or 15 second interval at least 3 times for calibration,
Using output per given time. calculate how long it would take for vou to spray required
amount oo tree, ¢.g., 300 ml of solution is required per e (300 mi soln. x 15 sce./150
ml = 30 seconds of spray per tree). I the container holds at east 1.000 mi and it is filled
with 900 ml for spraying 3 trees then time your application with a stopwaich or ather
chronumetric device. Each tree will be sprayed with 300 ml solution in 30 sec; therefore
3 trees will be sprayed per bottle, 1o spray cach tree wifl ke 30 scc. and to em pty the
battle takes 90 sec.

7. The bottic will bear the Trial &, the substance name. and the volumes of material and
watcer.

8. Consider the tree to have four sides. Using a steady motion, sweeping. up and down
mation. spray all sides cvenly. Continue until the calculated time (step 6) is up then
move anto the next tree(s), ete. until all solution in the hottle is expended.

9. After completing the spray of onc botite. uncouple the bottle from the CO» source, recap.
and move to the bottle.

10. After completion of the application. gather bottles and clean according to SOP.

H. Applicators mwst carcfully operate the sprayer under the same condifions (c.g.. sume
pressure) as during calibration. When using the pressurized tanks, shake them before
starting tn spray. The test substance must be applied uniformly to the entire test area.

12. Follow the protocol for the timing and frequency of calibration of application/spray
cquipment. 11 no specific ming and froquency for recalibration is given then follow the
fullowing procedure,

a.

Calibration of an application device/particulur spraver to be used in one or more
field tniads should be performed as per protocol o if not specified within the
protocol may be performed within 14 days of application of test substance(s).
However, 1o verify thot the application device/particular sprayer is still properly
calibrated (t.c.. within -5% 10 +1¢%% of the target application rate). a recheck of the
equipent should be performed within one to two days of the application.
Rechecking will consist of a) setting the proper operating pressure: b) placing the
sprayer andfor person spraying on levet ground: ¢) checking the nozzle spacing for
the comreet application pattern and: d) determining whether the nozzle(s) are
discharging uniformly by spraving water through them al a uniform pressure for a
set lime period (e.g.. 15 sec). entching the discharged water. and measuring its
volume 0 determinc if it falls within -5% to +10% of the target application rate
determined during the previous calibration. _
Compare the output with the target vutput to determing if it is within -5% 10 + (0%
of the target application sute. [ is within £.5% of the wrget application rate then
make the application, if' it is not, recalibrate the deviee,
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TTORAL 1 taval

University of Pueno Rico
Agticultural Experiment Station
Ro. Padilla. Carr. 159, Km. 7.5
Corozal. PR 00783
SOP#: 413, Rev. 2
Submitted by: Dr. Wilfredo Robles Date: May 29, 2013
Approved by: see cover page Date: Effective date

Title: Calibration and usc of granular applicators.

Purpose: To determine the delivery rate of the grnular applicator and make adjustments as
necessary 10 ensure an goecurate application of the pesticide,

Seope: Al fucilities where a granular applicator is used in the applicution of wst substances.

Procedures:

1. Determine that the spreader is in good warking order and pood mechanical condition,
Make sure that the epenings to release the granular material are not clogged and free of
dcbris.

2, Refer to the manual for the calibration method. [ no method is available then proceed as
follows. :

3. Wear protective clothing as accessary and fill the spreadee at least half full of the material
(o be applied. Attach a pan under the spreader 10 caich the material as it is released.

4. Measure an arca 0f 0.01 acre or 435.6 syuare feet in close proximity to the area to be
trested. A simple method 10 calculate the distance is:

415.6
{(width of application in fect)

~ 5. Determine the approximate setting of the openings and the approximate speed to operate
the applicator for the desired amount of active ingredient/acre.

6. Opcrate the applicator over the measured distance and collect the output in the pan
attached 1o the spreador.

7. Weigh the material from the pan and multiply by 100 1o give the amount applicd pet acre.

8. Continuc with sieps $ to 7 until the desired rate is achicved within 5% of the total/acre.

9. Example: Formulation= 15% G., rate= 10 b a.i.facre
10 b a.i. - 67 Ibs formulationdacre or 10 Ibs .1./0.15
width of applicator =10 # 435.6 = 44 ft 1o travel or 435.6/10

With the applicator set at the appropriate opening and operated at 4 mph over the
44 1l you get a weighing of 70 tbs. This is within the 3% limit so the applicator is
calibrated.

10. Fallmv the pratocol for the timing and frequency of calibration of application cquipment.
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1. If no specific timing and treguency for recalibration is given then follow the following
procedure.

a. Catibration of an application device/particular spraver to be used in one or more ficid
trials should be performed as per protocel or if not specified within the pmtocol may
be performed within 14 days of application of 1est substance(s).

b. However. to verify that the application device/panticular spraver is still properly
catibrated (i.c.. within -5% 10 +10% of the target application rate). a recheck of the
cquipment should be performed within one w0 two davs of the application.

c. Rechecking will consist of a) setting the praper operating pressure: b) placing the
sprayer and/or parson spraying on level ground: ) adjusting the boom height and
nozzle spacing for the correet application patiern and: d) determining whether the
upplicator is discharging uniformly by following steps 4-9, catching the discharped
and measuring its weight to determine if it falls within -5% to +10% of the targct
application rate determined during the previous calibration.

d. Compare the output with the karget output m determme i it is within -5% to 1 10% of
the target application rate. [f it is within £5% of the target application rate then make
the application, if it is not. recalibrate the device.
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University of Pucrto Rico
Agricultural Experiment Station
Bo. Padilla, Carr. 139, Km., 7.5

Corozal. PR 00783

S0P#: 414, Rev.2

Submitted by: Dr. Wilfredo Robles Datc: May 29, 2013
Approved by: sec cover page Date: Effective date
Title: Delivery method by soit drench.

Parpose: To describe several methods by which sail drench applications may he madc. i.c..

tractor mounted application by a hand gun and individual containers {e.g.. bucket, watering can)
for cach treated tree.

Scope:  All facilities where a sail drench is used in the application of pesticides.

Procedures: .

1. Unless otherwisc instructed by the protocol. the Ficld Rescarch Director will determine
where the material will be incorporated.

2. Use a clean container that holds sufficient water/pesticide mix. Or. in the casc of tractor
mounted apphcation hiundgun, ensure that ank has been cleaned out thoroughly and is in
proper condition.

3. Water volume will be determined by determining first, the total GPA. Then. use
spacing’s to caleutate the sq. ft perftree. This sq. footage will be used to determined
acreage. and then. total gallonage 1o he used per tree. For example: 10 ft by 12 A per tree
= E"O i’ per tree. (zPA i< 500 pallons per acre by protocel. Gallonage o use is: (120
FO) X (1 Acrei43.560 ') = (10027548 Acres. Then (00027548 Acres) x (500
Gallons/Acre) = 1.377 gallons per tree,

4. If done by tractor mounted handgun, the 1low rate of the hindgun should be caught,
averaged, nnd used to caleulule amount of time at specific psi required to produce the
gallonage per trec that was determined in part 3. The tractor mounted handgun should be
rechecked for discharge accuracy (i.c., within -5% 10 <10% of the target application rate)
just prior to application of the test substance.

$. Follow the protacol for the timing and frequency of calibration of wpplication equipment.
Hf no specific timing and frequency for secalibration Is given ther follow the fullowing
procedure.

a. Calibration of an application device/particular sprayer 1o be used in one or more ficld
trials should be performed as per protocal or if not specified within the protocol may
be performed within 14 days of application of test substance(s).

h. However. (o verify that the application device/panticular sprayer is still properly
calibruted (i.c.. within -53% w0 +10% of the trget application raie). a recheck of the
equipment should be perfurmicd within one to twao diys of the upplication.

¢. Rechecking the tractor mounted hand gun will consist of a) setting the proper
operating pressurc: b) placing the sprayer and/or person spraying on level ground: ¢)
cheeking the hand gun for the correct application patiern and: d) determining whether
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the hand gun is discharging uniformly by spraying water through them at a uniform
pressure for a sel time period (e.g.. 15 sec), catching the discharged water. and
measuring its volume 10 determine il'it falls within £5% of the target application raic
determined during the previous calibration.

d. Compare the output with the target output to determine if it is within -5% to +10% of
the wrget application rate. 1t it is within -5% to +10% of the target application rate
then make the application. if'it is not, recalibrate the device.

¢. 1fapplication is donc with individual containcrs for cach treated trecs. the container
should be adequate enough in size to accommodate the amount of solution required
per tree in Step 3. Rechecking consists of making sure the container is of adequate
size 10 accommodate the amount of solution required.

7. Apply solution in a relatively uniform puttern around the indicated area of application (i.e.
oot zonc. owter canopy. any other pince designnted by FRD, ete.). Consider the tree to
have 4 sides. Apply in sweeping motion evenly 1o designated #sca on cach of thasc 4
sides until time is reached (handpun) or vessel is empty {container delivery).

8. Containers will be cleaned in accordance with SOP.
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University of Puerto Rico
Agricultural Experiment Station
Bo. Padilla. Carr. 159, Km. 7.5

Corozal. PR 00783

SOP#: 415, Rev., 2

Submitted by: Dr. Wilfredo Roblcs Date: May 29, 2013
Approved by: see cover page Date: Effective date
Title: Operation and maintenance of farm cquipment.

Purpose: To assurc that the farm equipment under the comrol of the Ficld Research Director is
in good working order, If the cquipment is under private or staff control the Field Rescarch
Direcior may request equipment be repaired or replaced prior to usc in maintenance of the ficld
trial.

Scope: All locations where the farming operations are performed for the IR-4 staff for GLP
studics,

Procedures:

1. i the Ficld Research Director or his designated representative has reason 1o believe the
equipment to be used i crop maintenance operations is not in proper working order. he/she
will visually inspect the equipment to sce that it is in good warking order. praperly lubricaled,
and in gond mechanical condition or request the owner or suff person responsible to do this
and make needed maintenance or repairs.

- Any necessary repairs or adjustments should be made prior (o the usc of the cquipment in the
triak(s). .

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

4. Whenever possible. manuals on the operation and records of the maintenance of the cquipment
and the namc, address. and tcicphone number of a parts supply company should be keptin a
place accessible 1o the operatoriowner/staff personnel and/or the Field Research Director.

5. Written records should be maintaitied for equipment used for the gencration, measurement, or
ascessment of data under the control of the 1R-4 Director in & GLP trial, The reeord should
contain maintenance service dutes and what was done and repair dates and type of repair.
When equipment is shared, i.¢., not under the consol of the FRD. this should he indicated in
the Compliance Statement of the ficld datu book.

6. Personnel curtently operating the ¢quipment arc responsible for the maintenance and remediaf
action taken in cuse of malfunction.

T

ad
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SOP 4.15  Opceration and maintenance of farm equipment.

Reviewed By: Rewvision # Date:
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University of Pucnto Rico
Agncultural Experiment Station
Bo. Padills, Carr. 159, Km. 7.3

Corazal. PR 00783

SOP#: 4.16, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013
Approved by: sce cover page Date: Effective date
Title: Calibration of ficld instruments.

Purpose: To assure that all instruments and gauges used in a GLP trial( s) ar¢ accuraie and in
good werking order,

Scope: Al fucifities where tral(s) are conducted,

Procedures:

Each gauge or instrument used in a GLY trial (.. temperature and humidity pauges,
pholometers efc.) that is not annually sent For centificd calibration should be tested to
determine that it is within the desired tolerance. 1f jtem is used continuously. it shoutd be
tested freguently enough 1o assure its continued accyrucy (e.g.. annuwally, cvery six
manths. manthly, afier every 10 hrs. use cte.). If the item is used infrequenty. it should
be tested hefore it is first used cach year in a GLP trial and as often thereaficr as
NECLSKUTY 10 assure 1ls accurncy'.

- A written record should be kept of the dates and results of the tests and of the acecptable

tolcrance for cach instrument.

- Thos¢ gauges or insthuncents that give incansistent resulls or are not accurate 1o within

desired tolerances should be repaired or replaced.

. '@ manual is not available 10 describe how these should be wested. then record methods

used in the relevant log or describe in.an SOP.

- Personnel currently aperating the equipment are responsible {or the mainicnance and

remedial action taken in case of matfunction.
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University of Puento Rico
Agricultural Experiment Station
Be, Padilla. Care. 159, Km. 7.5

Corazal, PR 00783

SOP#: 4.17, Rev.2

Submitted hy: Dr. Wilfredo Robles Date: May 29, 2013

Approved hy: <ec cover page Datc: Effective date

Title: Pesticide application oupan calculutions for frui trees usiny a tractor sprayer — PTO
driven airblast sprayer,

Purpose: To provide a standard method for calculating the output of pesticide and xpray
matenial (water) for foliar applications to fruit iree crops.

Scope: Al laboratories conducting studics for the registration of pesticides,

Procedures;

1.

9

Determine acreage for treated arca. This can be accomplished by determining the syuare
footage per tree, which is (in row spacing) X (between row spacing) fe.g{15MX(20R) =
3001t /tree). Once the sq. ft per tree has been determined. muhtiply that number hy the
number of treated trees per plot [e.g. (300 fE/trec)X(8 trees per treated plot) = 2.4008 1otal
for treated area). Divide the resulting number by 43.560 f° per acre to ascertain the acreagc
fe.g. (24001°) + (43.560 f(° fAcrey= 0.0551 Acres|. The resulting figure is the treated acrenge,
Consult the protocol 10 determine if'a preset gallonage per scre has heen given. 1fnot,
determine the gallonage that is most consistent with pood agricultursf practices for the
particular crop heing tested.  Afier determining the GPA (gallons per acre), multiply this

figure with the acreage as determined in step (1) [e.q. (00551 acrexy X (175 gal/acre) - 9.64
gat 1130 1o be used].  This amount is considered 10 be the “target amount” and represents the
desired amaount of soln to be disiributed over the treatment arca.

Determine the speed at which the application will be delivered. Convert the ligure from
mph/hr 1o fifsce. (e.g.. | mph = 88A/60sce.: 2mph = 8811/30scc. ).

Determine the lincar 1 to be traveled during the application hy measuring the in-row spacing
per tree and multiplying by the number of trees {e.g. (158 in rowdtree)X(8 trees in treated
arca) = 120 11 hincar]. The derived figure represents the distance to travel per pass. To apply
uniform amounts 1o cach side of trees. two passes are neaded: one pass perside. To account
for this. multiply the lincar footage figure from the above example by two Je.g. {120 ft linear
per pass)X(2 pusses) = 240 fi total linear 1], This will vield the 1otal course length in lincar
feet.

Determine the time required to travel the total course length ar the predetermined speed. This
is donc by multiplying the total linear fl by the speed le.g. (240 R otal linear

X (30sec./881) = 1.8 seconds af operating time]. This will yicld the Total Onpcrating Time
of the sprayer during the course length.

With sprayer scttings matching thosc to be used during application ( pressure. mm, blower
fan engaged. ete.). spray out a portion of this water using the number of nozzes and psi (o be
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used in the trail. for a speeific amount of time (c.g.. 15 scc. 30 secy. Then messure and record
whut is tefl in the spray tank (final voL). D this 3 times for a calibration. Then subiract the
initial amount (stan vol.) uf water in the tank (c.g.. 10 gullons) from the amount (efl in the tank -
{final vol.} adter lest spraying (e.z.- 6 gallonsy; this cquals the amannt spraved (totaf sprayed vol.)
during the specificd time {e.g.. 10 gallons initial - 6 gallons IcA in tank = 4 gallons sprayved in x
secands). This information then is used to caleulate the smount of spray being applicd per pozzic
per second.
Another methad for calibrating the spray applicator is to hook up tubing 1 each nozzie. Run
sprayer at epm used for operating speed and pressune 1o be used during the upplication (c.g., 200
psil. Collect and measure entput from each nozzie. Calenlate average output for each noczk.
Check for nuszic uniformity and calculate spraver output. Using the outpul per minute por
nozzle figure. determine the Towl Output per Minute by multiplying the figure by the number of
nozzles o be used {e.g. (0.46 gal/min/nozzic)X(15 nozzics) = 6.9 galfmin total],
Using the figures in steps ($) & (6), determing the gallonage that wilt actually be delivered 1o the
freatment arca by multiplying the Total Operating Time by the Total Qutput per Minute [e.g.
(81,8 scc. of uperating time)X(6.9 gat/60 sec. 1otaf output} = 9.4 tgalons of H:0 actually
defivered to treated arcal.
The acceptable range in most [R4 protocols is described ay being -5% to +10% of the ~Target
Amaount™ as described in step (2). 1f the gcruat amount derived in step (7) is found (o be within
the -5% to +10% limit, then the calculations are deemed vatid. and acceptable for use in the field
triaf fe.g. Targer Range in step (2.1 is 9.64 gallons. Actual Output in step (7) is 9.41 galtons.

(- 19 dbpul « K3 LigtY]

TCN BT 71§ ———— T Y X P > (10.60gal.)

{Actual Output) (Target Output)

Actual output falls within the -5%% to + 1% range. and the calfculations arc within the
acceplable parameters,

. This method may be amended 1w accommadate different contingencics as (hey arise. 1F this is the

case, the method shall he thoroughly written out in the rw data bock.

- Follow the protocol for the timing and frequency of calibration of spplication/spray equipment,

I no specific timing and frequency for recalibration is given then fallow the following procedure.
Calibration of an application device/particular sprayer 1o be used in one or more field trials
should be performed as per protocol or if ot specificd within the protocol may be performed
within 14 days of application of test substanceds)y.

- However, to verify that the application device/particular sprayer is still properly calibrated (i.c..

within -5% ta + 10% of the targer application ratel. a recheck of the equipment should be
performed within onc (0 two days of the application. A recheck moy consist of just onc run,
Rechecking may consist of u} filling the speay tank with water to & known point or (o 8 known
galtunage: b) setting the proper uperating pressure: ¢) setting the rpm for the operating speed 1o
be used during application: d) placing the sprayer on level ground: €) running the sprayer for a
specific time period: f) refilling the spray tank with water to the known point of to 8 known
gallonage and: g) calculating the vatput of the sprayer. Altermatively. rechecking may consist of
one or more repetitions of the pracedures in (6) and {7} above.

. Compare the output of the recheck with the target autput to determine i it is within -5%% 10 +10%

of the 1arget application rate. 1Fit is within -5% 10 +10% of 1he tarpet application raic then make
the application. if it is aot, recalibrate the device.
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University of Puerto Rico
Agricultural Experiment Station
Bo. Padilla, Carr. 1539, Km. 7.5
Corozal. PR 00782

SOP#: 4.18, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013

Approved by: scc cover page Date: Effective date

Title: Pesticide application output calculations for fruit trees ustng a tractor sprayer handgun.

Parpose: To provide a standard mcihed for calcalating the output of pesticide and spray
matenal (water) for fuliar applications ta fruit tree crops.

Scope: All laboratories conducting studics for the registration of pesticides.

Procedures:

i

-2

~} O LN

Determine acreage for treated area. This cun be accomplished by determining the square
Foulusc per trec, which is (in row spacingh X (hetween row spacing) fe.u (1 5RX(200) =
300ft*/tree]. Once the sq. ft per tree has heen determined. multiply that number by the
number of treated trees per plot {e.g. (306 f*Arec)X(8 trees per treated plot) = 2400/
{otal for treated areal. Divide the resulting nwnber by 43.560 ft* per acre to ascertain the
acrcage fe.g. (240017) + (43,560 it /Acre )= 06551 Acres). The resulting figure is the
treated acreage,

. Consult the protocol 1o determine if a preset gallonage per acre has heen piven. 1f not.

determine the gallonage that is most consistent with good agricultural practices for the
particular crop being tested. Afler determining the GPA (gallons per acre), multiply this
figure with the avreage as determined in step (1.) Je.g. (0.0551 acres) X (175 gal/acre) =
9.64 gal H-0 10 be used].  This amount is considered to be the “target amount ™, and
represcnts the desired umount of solution to be distributed over the treatment area,

. Sct the operational spray pressure (psi). Colleet the output from handgun at 15-30 second

intervals. measuring them out with a graduated cylinder and recording the amounts,

. By detenmining the presct amaunt 1o be gpraved on per tree. and the output determined in

step 2. determine the amount of tine cach tree needs 1o be sprayed at the calibrated psi.

. Time by stopwatch or other chronometer,
. Use sweeping motions and evenly disperse the amounts over the entire application area,
. Fallow the protocol for the timing and frequency of calibration ol application/spray

equipment. If no specific timing and frequency for recatibration is given then foHow the

following procedure.

#. Calibmtion of an application device/panticular sprayer ta be used in one or mare ficld
trials should be performed as per protocol or if not specified within the protocol may
be performed within 14 days of application of (est substanceds).
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b. However. w verity that the application device/particular spraver is still properly
calibrated (i.c.. within -5% to +]0% of the target application ratc). a recheck of the
cquipment should be perfermed witliin one to two days of the application.

¢. Rechecking will consist of repeating step (3.). 1f the outpait is within -5% to +108 of
the calibration application rate ther make the application, H output is not within -3%
to 110% then recalibrate and then make the application.
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SOP 4.18  Pesticide application output calculations for fruit trees using 4 tractor sprayer
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University of Puerto Rico
Agricultural Experiment Station
Ho. Padills, Carr. 159, Km. 7.5

Corozal. PR 00783

SOP#: 4.19, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013
Approved by: see cover page Date: Effective date
Title: Pesticide volume calculations for fruit trees.

Purpase: To provide a standard method for caleulating the volume of pesticide and spray
material (watcr) for fruit tree crops.

Scope: All laboratorics conducting studics for the repistration of pesticides,

Procedures: »

I. Determine the treated acreage from the planting distance/spacing ol the test site. This
will be recorded in the site maps developed for cach [R-4 pesticide trial.

2. Consult protocol 1o determine how the pesticide is 10 he measured vut. 1 the protocol
states thist the desired rate is direetly equivalent 1o a certain smount per sq. ft. then
convert the sq. Lt acreage and compitre against the vereuge found in step (1) (e, The
protocol directly denotes that 3 Ibs. aiftreated acre equivalents to 4.5 fl. oz of the material
per 1000 sq. A, and LOOD sq. A1 is (1000 ft° = 43560 f*/acre) equal to 0.023 acres. The
treated area feam step (1) was determined W be (1,026 acres). Sa, (0.026 acresiX(4.3
11.02/0.023 acres) = 5.09 fl. oz of material for this acreage. Conversion to mi yiclds (5.09
1. 0z)X(3783 mi per 128 tLoz) = 150.5 ml material].

3. Analernate method may also be employed thit derives the makerial amounts from the
active ingredient per acre stated in the protacol. Coasull the protocol 1o determiine the
aifacre for the treated arva.

4. Refer wr the label of the test substance to determine the aifgalion content of the material,
After detenmining the composition of the material. use the equation below to ascertain the
amount of material to be used:

{treated acreage) X (Ibs wi/ucre)
................................... ~ Amount Material 10 be Used
{ibs ay‘gallon of m:uenai)

(¢.g.. The trested acreage is (0,026 Acres), The protocni calls for 3 1bs ai/A. The label
states that the material containg 2 Ihs. ai/gal.). Using the equation vields...

(0.026 A«.fcs) X {3 Ibs aifAcre)

= (.039 gal. matcrial
(2 Ihs asfeal)
Which comes ol ag (0,039 gal material IX(3785 mi/1gal.} = 14K.0 ml material to use.

77
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5. Another altermative, when available. is 10 use the GPA (Gollons Per Acre) to determine
pesticide amounts, This is available only when the protocol states the amount of material
per galion.

6. Where applicable. overage shall be caleulated to avoid running out of the spray soln,
prior to completion of the application,

8. Determine the amount of extra 11,0 needed by cansidering the amounts needed 1o charge
application system, the possibility of aceidental drainage, or any other considerations that
would require extra amounts,

9. Oncc the amount of material nceded to satisfy the protoecol has been determined. couple
tiis figure with the amount of actual vutput as Jetermined in previous SOPs. For
example. if it was detcrmined that 52 mal of material were noeded for the treatment orea,
The actual output of the spraver during the application is ¥.4 gallons of 11,00, It can be
said that 52 ml materinl® .4 gallons FRO constitutes the protocad rate,

10. Increase the volume of H:0 10 the necessary level {e.g.. 12 gal H:0) and compute the
material amount by a ratio.

(52 ml of matcrial) {X ml of material)

X ml of material = 664 m! of muterial
11. The aforementioned methods may be amiended to accommadate different contingencics

as they arise. If this is the case, then the method shall be thoroughly written out in the
raw data buok,
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University of Puerio Rico
Agriculturul Experiment Station
Bo. Padilla. Carr. 159. Km. 7.5

Cororal. PR 00783

SOP#: 4.20.Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2012
Approved by: see cover page Date: FAfective date

Title: Determination of carricr volumes/gradient verification

Purpose: To provide guidelines for ensuring consistent volume in non-centified spray tanks or
sprayers in the canduct of studies. {f the spray tank is cenificd, no cilibration is necessary: if not
certified then folow ane of the three calibratinn methods helow:.

Scope: All spray/mix tanks. or any other vesscl used in the preparation of field application of test
substances

Procedures:

I. Three methods arc available for cnsuring the consisient use of the same volune of water
for field upplications. These are: a. verification of existing gradients: b. usc of water
measuring stick, and: ¢. direct marking of water level. The first and second are used on
larpe volume. non-disposable tanks. The third is used on disposable items onfy. For all
methods. it is necessary 1o cnsare that vessel is always fevel,

2. The Metbods:

a4 Verification of existing gradients:

(i.} Convert the gatlons of the existing gradients to Jiters (i.e. 15gal. = 56.775
liters. 10gal. =37 85 liters. Sgal. = 18.925, ¢1c.). Idemify the particular
gradicnts alfready present and convert using the coeflicient of 1 gallon = 3,785
Iiters = 3785 ml.

{1i.)Using a graduated cylinder, measure out these amoums, starting with the
smallest amount of waster ( tank gradient) and going to the largest amount of
water (tank pradient) in order. '

(iii.) I the water level appears to be on the gradient in at least three (3) of the
pre-existing gradicnts: then the grudients are congidered reliable to use as
guide to filling for a ficld apphication.

b. Use of a water measuring stick:

(i.) Convert the gallons nceded by calculations into the amount of titers. Use the
sume coefTicient as stated in sect. (ai.).

(11.) Using a graduated cylinder, measure out the required water and mark with an
indelible marker where the water line is on the measuring stick when the
stick is put into the tank and firmly sct against the bottom. This step should
be repeated 3 times te verify that this bevel is consistent.

(1ii.) Ensure that the stick ix alwavs on the bottom, and/or in the same place as it
was when marking was done.
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c.  Direct marking of the water level:
(1.} Convert the gallons needed by calculations into the amount of biters. Use the

sume cociTicient as stated in Pant (3.) sect, (i),
(ii.} Using a graduated cylinder. measure out the required water and mark with an
indelible marker where the water line is on the inside or outside of the vessel.
This step should be repeated 3 umes to verity that this level is consistent,
(iii.) The vessel is now considercd calibrated for this volume of water and can be
‘ used with cerwinty for filling other vesscls,
At the completion of the ficld yeor. the measuring stick should be discarded. Similarly,
the gradients must be recalibrated every ficld year. ar when circumstances may give

cause for vncertainty as to the reliability of them.
Veriication of gradients should be docunented in the appropriate logs.
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University of Puerto Rico
Agricuhural Experiment Station
Bo. Padilla, Carr. 159, Km. 7.5
Corozal. PR 00783

SOP#: 4.2]1, Rev. 2
Submitted by: Dr. Wilfredo Robles Date: May 29, 2013
Approved by: see cover page Date: Effective date

Title: Swrage (reezers: cleaning und muintenance and remedial action if malfunction.

Purpoese: To ensure that a proper cleaning routine is followed and a plun is in place if the
freezen(s) malfunction.

Scope: All freezer storage used for the samples.

Procedures:
[. Sample storage freezen(s) will be cleaned annually. The following general procedure
will be utilized:

a. Tum ofY freezer and allow o thaw.
b. Remove any accumulated water (enther drain off or mop/sponge up.
¢. Check rubber seals around the lid. if nceded replace or repair.
d. Spray inside of freczer with dilute mixtare of bleach and water.
c.  Wipe down the sides and bottom of frevzer und rinse with clean water,
f.  Leave the lid open und let air dry umil dry.
¢ ook freezer back up to clectricity/tum on and aliow w cool.

2. If one freczer matfunctions e.g., turns off and/or does not hold temperuture, then transter

any samples trom one freczer w the other functioning freezer. Be sure to separate
treated snd non-treated samples. Call for repair. Once repaired bring back on-line and
plave sumples back into the freezer.
1M the electricity at the testing facility goes out then hook the clectrical svstem to a gas or
diesel powered generator uscd to generate clectrical power and place the freezers on this
systern until either the samples can be shipped or the electricity comes back on.
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SOP 4.21 Storage freezers: cleaning and maintenance and remedial sction if malfunction.

Reviewed By: Revision # Date:
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University of Puerto Rieo
Agricultural Experiment Station
Bo. Padilla. Carr. 139. Km. 7.3
Corozal. PR 00783

SOP#: 5.1, Rev. 2
Submitted by: Dr. Wilfredo Robles Date: May 29, 2013
Approved by: sce cover page Date: Effective date

Title: Commaodity production and mainienance.

Parpose: Assure that commaditics are grown under good managemeni practices,

Scope: All locations develaping daia on vegetable, fruit, grain, oilseed or floral and norsery

craps.

" Procedures:
I. 1f the IR-4 stafl'is unfamiliar with the commedity being grown, they may refer to an

)

up-to-date publication on thwe production of the coommodity under trial(s). 1{ they do.
they should reference the source and idd to the raw-data book. [f no such publicatvon
exists, consult with cooperative agricultural specialist familiar with the production
practices for the commodity and document the practices used to produce the commodity
under simulated commercial conditivms in the raw data notcbook.,

It not previously documented. determince pH. soil fertility. and soil characteristics
requirements of the commadity. Obtain random samples of soil for testing from the
trini(s) sitc. Have the soil tested 10 determine how well it will meet the requirements of
the commoadity (specity whether or not the testing was done under GLP in the raw data
book.) ,

Lime. fertilize and/or condition the soil at the site as necessary to bring the soil within the
requirements of the commadity.

Apply appropriate maintenance pesticides (preplant herbicide. 20il insecticide. fungicide
drench. soil-incorporated nematicide ete.) as required, Document maintenance
chemicals in the fickl mw data notebook.

. If pesticides are applicd to the commodin: to prevent losses duc to pests not under tnal(s),

they should be applied according to the Inbel directions. [ this ts a residue trial(s}. no
pesticide should be applied that wauld interfere with the chemical analysis of the
pesticide under trial{s). If in doubl. consult the unulviical chentist or analytical
laboratory identified in the protocol to determine if « maintenance chemical may be
uscd.

. Perform other agricultural cultural pracrices as necessary 1o establish and maintain the

commaodity staried.
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University of Pnerto Rico
Agricultutal Experiment Station
Bo. Padilla. Carr. 159, Km. 7.5

Corozal, PR 00783

SOP#: 5.2, Rev. 2
Submitted by: Dr. Wilfredo Robles Date: May 29,2013

Approved by: see cover page Datc: Effective date

Title: Ficld preparation for sceding or transplanting.

Purpose: Assure that commodities are grown under good agricultural practices amd provide a
uniform crap for study.

Scope: Al locations developing data on vegetable. fruit. grain. otiseed or floral and nursery
craps.

Procedures:

1. I the IR-4 stuff s unfamitiar with the commodity being grown, they may refer to an
up-to-date publication on the production of the commodity under trial(s). If they do.
they should reference the source and add 1o the raw-dam book. If no such publication
exists, consult with cooperative agricultural spectalist fumiliar with the production
practices for the commodity and document the practices used 1o produce the commodity
under simulated commercial conditions in the raw data notebook.

2. If not previously documient. determine pH, soil fertility. and soil characteristics
requircments of the commodity. Have the soil wested to determine how well it will meet
the requirements of 1the commodity (specify whether or not the testing was done undet
GLP in the raw data book.)

Lime. tertilize and/or condition the soil at the site as ncecssary 1o bring the soil
reasonably within the requircments of the commodity,

4. Soil preparation of the fickd should mirror or follow local practices for the commodity.
Apply appropriate pesticides (preplant herbicide, soil insecticide. fungicide drench.
soil-incarporated nematicide cte.). Apply and document application of pesticides as
specified in other sections or subsections of these SOs.
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Reviewed By: Revision # Datc:
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University of Puctto Rico
Apncultural Experiment Siation
Bo. Padilla, Care, 139. Km. 7.5

Corozal. PR 00783

SOP#: 5.3,Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013
Approved by: see cover page Date: Effcctive date
Title: Mcthod for seeding or transplanting.

Purpose: Assurc that commoditics are grown under good agricultural practices and provide a
uniform crop for study.

Scope:  All locations developing data on vegetable, fruit, gmin, oilseed or flaral and nursery
crops.

Procedures:

I. Determing the comect species and varicty to use as specified by the study protocol. It
the vanety is not specified, determine the variely mast commonly used in the area by
commercial producers and use it for the sludy. [ a commerciat producer is providing
the plants. try to select plants as uniform in growth and color as possible,

2. Determine within and between row spacing and sced depth as specified in {name source.
date) in prolocol. Plant the seed or transplant in reasonably straight lines or rows with
fairly accurate measurcments to assase the commeodity is planted according to
specilications,

Identify each plot as per protacal,
4. lmigatc or perform other agricullural practices as necessary (o establish the commodity
in the ficld.

ad
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University of Pucrto Rico
Agricubtural Experiment Station
Bo. Padifla, Carr. 1539.Km. 7.5

Corozal. PR 00783

SOP#: 54, Rev.2

Submitted by: Dr. Wilfredo Robles " Date: May 29, 2013

Appruved by: see cover page Date: Effective date

Title: Determining yicld and quality.

Purpose: 1o assure that a measurament of vield or quality of the various treatments is taken if
required 10 evaluate the effects of the treatments.

Scope:  All locations conducting trial{s) where the protocol requires yield data. {Sample
handling for residues is covered under another SOP).

Proccdures:

1. Wherc possible. obtain an up-to-date copy of the United States standards for grades of
the commadity under trial(s) from the Agricultural Marketing Service or other sources, If
{).S. grade standards do nat oxist. then consult other sources and document the plant
stage, fruit ripencss, or other characteristics necdced to determine quality in the raw data
notebook.

Check the protocol for information on time of harvest, 1 nane, then follow commercial
practices in the area for the time of harvest of the commodity. These practices should be
documented in the raw data notebook.
3. Where grading standards are known or exist. the commadity should be graded
accardingly af harvest to segregate the harvest 1o meavire quality.
4. Each portion of the commudity, divided as to its quality standard. should be weighed or
measured 1o determine viedd, Writien records should be kept of cach measurcment for
vach plot.
Various methods are wilized by varivus researchers 10 harvest a commodity. The
method used if not specified in the protocol. should be recorded in the raw data
notchook.

I

N
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University of Puerto Rico
Agricultural Experiment Station
Bo. Padilla. Carr, 159, Km, 7.5

Corazal. PR ON7R3

SOP#: 6.1, Rev. 2

Submitted hy: Dr. Wilfredo Rohles Dafe: May 29,2013

Approved by: sce cover page Date: Effective date

Title: Adding a test substance concentrate 10 a carrier in the spray tank of a sprayer.
Purpase: To obtain the proper dilution and mixing of the concentrate in the spray tank.
Scope: All locations conducting field trial(s).

Procedures:

{. Afier the sprayer has been inspecied and catibrated, empty the water from the tank,

2. Mcasure the amount of water needed fo dilute the measurcd amount of concentrate into
the spray tank or into a separate contaginer. Make sure the spray mix will be cnough to
cover all plots in onc treatment. Make sure the spray tank will hold the needed amount
for application. Follow protocol for mixing instructions.

3. Agitate the spray mix before application ta assure an cven mix of the pesticide and
waier.
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SOP 6.1 Addimg a test substance concentrate to 4 carrier in the <pray tank of a sprayer.

Reviewed By: Revigion # Date:
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University of Puerto Rico
Agricuttural Experiment Station
Bo. Padilla. Carr. 159, Km. 7.5

Corozal, PR (1783

SOP#: 6.2, Rev.2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013

Approved by: see cover page Datc; Effective date

Title: General procedures in the application of pesticides.

Purpose: To describe the practices commeon to all types of pesticide application.

Seope:  All locations where studies arc conducted in the fickt.

Proccdures:

I

1

-l
h

Al personncl involved in the mixing. application. storage and cleanup of pesticides
should be properly trined in accordance with current palicics and guidelines of their
nstiwtion

Equipment used in the application of the pesticides should he inspected and calibrated as

indicated under SOPs.

Personnel mixing and applying the psticide should wear appropriaic protective clothing
as statcd on the pesticide labet or as indicated under SOPs,

The pesticide concentrate should e measured out as indicated under SOP's for a dry or
hquid concentrate.

I the pesticide application is for maintenance of the plots, then apply the pesticide to all
the plots in the study according to the dircetions on the pesticide label.

If the pesticide application involves the test substance. then procedures for handling the
test substance as indicated in SOP should also be lollowed.
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SOP 6.2 General procedures in the application of pesucides.

Reviewed By:
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University of Paerto Rico
Agricultural Experiment Station
Bo. Padilla. Carr. 159. Km. 7.5
Corozal. PR 00783

SOP#: 6.3, Rev.2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013

Approved by: see cover page Date: Effective date

Title: Procedures lor the application of the trial{s) pesticidedst in the field and greenhouse.

Purpose: To assure that the trial(s) pesticide(s) arc applicd uniformly 1o the plots.

Scope: All locations conducting field trial(s)

Procedures:

|2

2
-

Ensure all scttings of pressure, speed, granular fow efe. are set according to
specification from the calibration ax previousty performed.

Just before entering each plot make sure you are truveling at the comrect speed and tum
on the sprayer or release the granudes. Muintain the correct speed through the plot.
Apply the material according to the directions in the profocol or as specified on the label.
If fumigants or mist blowers are used. follow instructions of the manufacturer of the
equipment. If a fumigant is used. two people arc required. one doing the actual
application and one who can observe from u safe place 1o provide rescue assistance il
nECessary,

Calculations should be made o mimmize the nmount of spray material left in the spray
cquipment. This restdue should be spruyed 10 a similtar crop or disposed of according to
current policies and guidelines of the rescarch testing facility.,

Where possible. apply the material beginning with the lowest conceniration and work up
to the highest concentration,
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Uiniversity of Pucnto Rico
Agricubtural Experiment Stntion
Ro. Padilla. Carr. 1539. Km. 7.5

Corozal. PR 00783

SOP#: 6.4, Rev. 2

Subhmitted by: Dr. Wilfredo Robies Date: May 29, 2013

Approved by: s¢¢ cover page Date: Effective date

Title: Cleanup of application cquipment.

Purpose: To assure thai pesticide application cquipment is decomtaminated without adversely
affecting personnel or the environment.

Scope:  All locations whrere pesticides are used.

Procedures:

L

2

Cleaning of equipment will be recorded in a maintenance log separatety for each tvpe of
application equipment.

For granules. remove any excess granules and return them 1o the original container if this
procedure does nat affect the integnty of the conlents or dispose of the excess by using
appropriate methods for handling hazardous wastes. Note in the pesticide log for the
chemical, the amount of granular material used in the tnial(s). In a suitable aren away
from aquatic arcas or danger of aquatic contamination, hese down the granular applicator
o remnve pesticide dast from the inside and outside.

For airblast. hand-gun, and backpack sprayers. unused spray material may be applied 10
an overplanting of the crop or to an open field with grass‘weod vegetation al a distance
adequate 1o prevent contamination of the test plot by drift or down slope movement of
waler. Triple wash sprayers and apply cach wash to an overplanting of the crop or open
ficld with grassfweed vegetation.

If a crop overplanting is not available. then follow the disposal procedures for pesticide
rinse water in accordance with current policies and guidelines of the institution.

Dispuse of eapendable protective clothing by placing the items in a contatner for
mcinerated as necded. Clean non-disposable items following the manufacturer’s
instructions or with water us appropriaice.

i necessary., after the application cquipment is dry. lubricate those parts requiring
lubrication und return the equipment 1o storage.
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University of Puerio Rico
Agricultural Experiment Station
Bo. Padilla, Carr. 159. Km. 7.3
Corozal. PR 00783

SOP#: 6.5, Rev. 2

Submitted by: Dr. Wilfredo Robies Date: May 29, 2013
Approved by: sce cover page Datc: Effective date

Title: Handleng the test subgtance,

Parpose; To expliain the procedures required in the reecipt. removal, use. return and trzmsfer of
the test control wnd reference substances,

Scope: All locations whete pestivides are used. For the purposes of this SOP, test substance
also applics 1o control and reference substances.

Procedures:

I. When the test substance is received, lot/batch number, source. quantity. date of receipt.
condition of the material. storuge Jocation. protocol number and expiration date is enter
on the pesticide und adjuvant storage log. Fach entry should be inttinled and dated. The
protocol nsmber(s) may e recorded an the container.

2. The test substance should be stored in the pesticide storsge facility until it is needed for
usc it the trial(s). When a test substance is removed ot tansferred to u different location
for a period of time, record when it is retumed 10 the facility wad the purpose for which it
IS removed,

3. The storage temperatures of the test substance should be recorded in the raw data

notecbook. Tlobo device UTBI-001 Tidbi'T Temp Monitors for temperature will be
maintained und calibrated. For tansport the fest substance we have a Habo devise for that
pUrpose.

4. When a test substanee s used, the date. amount used. purpose of use. and
nitial/signature of the user should be reconded in the raw Jata notebook.

5. All test substance comtainers must be stored until natification that the containers may be
discurded. unkess returned to the registrant or sponsor.

6. Separate areas should be cstablished for mixing and handling of the test substance and
for starage of test substance mixtures.

7. Test substances and mixtures should be stlored in a manner to prevent any passibility of
comtamination. deterioration. or damage during the conduct of the study. The test
substance label should be consulied and followed fot storage vonditions.
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SOP 6.5 Handling the test substance.

Reviewed By: Revision ¥ Date:
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University of Pucrto Rico
Agricubtural Experiment Station
Bo. Padilia, Carr, 159 Km. 7.5
Corozal. PR 00783

SOP#: 6.6, Rev. 2
Submitted by: Dr. Wilfredo Robles Date: May 29, 2013

Approved by: see cover page Date: Effective date

Title: Procedures to follow when a problem occurs in the application of the test substance.

Purpese: To explain the procedures required when somcething goes wrong during the
application of the test substance in the tnal(s).

Scape: All locations where pesticides arc used. For the purposes of this SOP. test substance
also applies 10 control and reference substances.

Procedures: :
1. Duning application, the operator should observe the process to make sure that the test
substance is being evenly distributed 10 the commodity.
2. H something gocs wrong, for example, a nozzle is plupged or a hose hreaks. then the
opcrator should take immediate action to correct the situation.
The affected portion of the plot should be carclully marked off and staked 10 indicate the
arca afTected.. This portion should not be used for obtaining samples of the commodity
for residuc analysis. If the unatfecied arca is 1o small to obtain the ssmples reguired for
analysis, then the tnal(s) shoutd be discontinued,
4. Appropriatc individuals (e.g., the regional ficld coordinator, und the study director)
should be notified of the incident. details recorded in the raw data notebook, and
maintenance records retained in the assigned Jog.

S
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sabstance.
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University of Puerto Rico
Agricultural Experitent Station
Bo. Padilla. Carr. 159, Km. 7.3
Corozal. PR (783

SOP#: 7.1, Rev. 2
Submitied by: Dr. Wilfredo Robles Date: May 29, 2013
Approved by: sce cover page Date: Effective date

Title: Collection ol raw data elecwronicaliv.

Parpuse: To assare that ruw dita collecied clectronically ure vedfiable if audited.

Scope:  All locations conducting field or greenhouse tral(s).

Procedures:

2

3.

Check the power supply on portable uaits to sce that it will be adeguate during the data
collection and data transfer period.

Make sure the correct program for data collection is ready arnd available for usce.

At the end of the data collection period. the data may be transferred {o a storage system
and/or immediately printed out with appropriate identification.

All remote sensing and other awtomatic data coliecting andfor reconding devices should
be inspected and calibrated.

Prints or plots ol data from these devices must be fegible to persons with normal vision
and dated and signed when printed or plotied.

Hard copics of computerized data andfor other writien or plotted data sheets must be
dated and signed. and retained in the file folder of the project.

I{ the data does not automatically provide output with the day, month, and year of
occurrence. then each data sheet fiinn a monitoring device should be marked in ink with
the name of the dates (day. month, and vear) of occurrence of the event measured, units
of measurement and signed and dated by the person proparing the data sheet.

7
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SOP 7.1 Collcction of raw data electronically.

Reviewed By: Revision # Date:
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University of Puerto Rico
Agricultural Experiment Station
Bo. Pudilla, Carr. 159. Km. 7.5

Corazal. PR O07K3

SOP#: 7.2, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29,2013

Approved by: see cover page Date: Effective date

Title: Recording of raw data.

Purpnse: To assure thal raw data eollecied and recorded are accurate and available for audit,

Scope: Al locations conducting trial(s).

Procedures:

1.
2.

Lo tad

All raw data will be recorded m indelible ink.

Changes to the raw data can only he made by drawing a single tine through the original
entry so as nol o obscure it. The date. signature {or initialsi and reasons for change
(bricl" dexcription or emror code) must sccompany any change. Acceptable ervor codes
mclude;

ME = Measurement Error CE = Caleulation Error

SP = Spelling Error EE = Eniry Ermor

WE = Wrong Entry 1C = Incorrect Comment

tE = lllegible Entry IW = Inappropriatc Word
TE = Transcription Evror AW = Accidcenial Wrile over
UE = Linnccessary Entry PE. ~ Pagination Error

NA - Not applicable NU = Not used

Other error codes can be used, however. the codes must be noted in the IR-4 Ficld
Data Book. :
Pages contaiming raw data shall not be discarded,
Cross-reference instrument or statistical printouts when such data are retained ina
separate location,
All data entries shall be dated on the day of entry and signed or initialed by the person
entering the data,
Make sure that all data required by the study protacol or by the forms provided in the
ficld data book arc collccted and recorded.
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sSOop 1.2 Recording of raw data.
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University of Pucrto Rico
Agricultural Experiment Station
Bo. Paditlo. Carr. 159, Km. 7.5
Corazal. PR 00781
SOP#: 7.3, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013
Approved by: see cover pape Date: Effective date

Title: Calculations for data presentation.
Parposc: To cstablish guidelines for computation and presentation of data,
Scope:  Field sites conducting trials under the minor use pesticide program.

Pracedures:
1. Results must be reported to correct number of significant fipures reflecting an
appropriate fcvel of certainty,
2. In carrying measurcd quantities through ealculations, the fallowing rules are used:
a. Muhiplication and division: the result should be round ofY as having no more
significant figurcs than the measurement with the fewest significant figures,
b. Addition and subtraction: the resuh should be rounded ofT to the same number of
decimal places as that of the term with the least sumber of decimal phaces.
Round-ofY rules:
a. 1f the first digit 1o be dropped is less than 5. round down.
b, If the first digit 10 be dropped is 5 or greater than S. round up.

4. When a manual calculation involves two or more steps. vou may retsin at least one
additional digit {insignificant figure) lor inmermediate answers. Round off 81 the fast
step in the caleulations {end)..

5. In using computer and/or calculator. calvulation round off is usually done at the display
and scrial calculations are done with non-rounded numbers, You may appropriately
round off (step 3 above) intermediate steps and the final results.

(%Y
a
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SOP 7.3 Calculations for data presentation.
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University of Puerto Rico
Agricultural Experiment Station
Buo. Paditla. Carr. 159, Km. 7.5
Corozal, PR 60783

SOP#: 7.4, Rev. 2

Sabmitted bv: Dr. Witfredo Robles Date: June 10, 2015
Approved by: see cover page Date: Effective date

Title: Mcthod for colluating efficacy and phytotoxicity data.

Purpese: To describe the procedure used for tahing biological field data.

Scope: Al locations conducting field studies.

Procedures:
A. Phytotoxicity data:

i.

P

Consult the protocal 1o determine the method and tinwing of the phytotoxicity data. (f
no methad is ciled then reference vour method or proveed us follows:

Where possible, take phytotoxicity data within 24 hours before the initial pesticide
treatment und within 48 hours afler the treatment, | week later and at the termination
of the study. 1f symptoms occur during this period that warrant a reading, then
additional phytotoxicity data shoutd be taken s DOCeSSary,

Randomly select plantx in the middie row of each plot and record phytotoxicity in a
scale of 110 9, where | = plant healthy and 9 = plant dead. Refer to phytotoxicity
raling scale described in the following citation:

. Robles, W.. J. D. Madsen. and R. M. Wersal. 2010, Detecting and predicting
herbicide injuny on waterhvacinth using remoie sensing. Invasive Plant
Scicnce and Management 3: 440-45(

B. Pest data:

(&3

Ld

Cansult the protaco] 1o determine the method and timing of the pest data. i no
methad ic cited then reference your method(s) for each pest ur proceed us follows:
Where pussible, take pust data within 24 hours before the initial pesticide treatment
and within 48 hours aficr the treatment and at various intervals thereafier depending on
the pest life cyvele and at the termination of the study.

Discase data: record the name of the disease(s) being observed. Record the
symptom(s) for cach disease. Randomly sclect plants in the middle row of each plot
and record the severity of each discase i s rating system of 0 to 10 for each plant with
zero= plant bealthy and ten= plant dead.

Insect data: record the name of the inscet(s) bemng ohserved, Record the damage
symptom(s) for each insect. For damage svptoms-randomiy select plants in the
middic row ol cach phot and record the severity of damage Tor each insect in a rating
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system of Q10 1 for each plant with zero= plant healthy and ten= plant dead. For
insect pest population counts-take o rundom simple of the pest population (ie. §
leaves/plant of § plants/plot. 4 3-in dia. sil coreséplot. 100 applesitree efc.) Lo insure
an accurale reflection of the pest densitv/unit srea.

Nematode data: record the name of the nematode(s) being observed. Record the
damage symptom(s) for cach nematode. For damage symploms-randomly select 10
plants in the middic row of each plot and record the severity of damagy for cach
nematode on cach plant uging onc of the rating systems described by the following:

a. Barker. K.R..J.L. Townshend. G.W. Bird, |.J, Thomason and D.W. Dickson.
1986, Determining nematode population responses 1o contro! agents. In Kickey.
R.D. (ed.). Methads for evaluating pesticides for contral of Plant Pathogens.
papes 283-296,

b For nematode population counts-take a rimdom sample of the pest population (i.c.
root system of 2 plantsfplot. 4 3-in dia. soil cores/plot. ¢te.) to insure an accurate
- reflection of the pest density/unit area us described by Barker et, al. cited above,
Use a method suitable 10 extract the nematodes from the suil or plant sample and
cite the method here. Count and record the number of nemutodes by the various
life stagesfunit of soil or raot,

Weed data: visually observe cach plot and record the % of the arca ¢ 10% increments)
covered by weeds. Record the numes of the § most prontinent weed spevies and the
arca they cover (lo the nearest §%) in cach plot. Random) v place a grid covering an
urca of (1.1 m” and divided by quadrants in the plot,. Where possible, count the number
of weeds in the grid. 1F weeds are too numcrous (o make counting the cntire arca
pussible within a rensonable period of tinie, then count the number of weeds in the
lower left quadrant. multiply by 4 and record this value as the num her of weeds in the
erid,
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University of Pucriu Rico
Agricultural Experiment Station
Bo. Padilly, Carr. 159, Km. 7.5

Corozal, PR (0783

SOP#y: 75 Rev. 2
Submitted by: Dr, Wilfredo Robles Date: May 29, 2013
Approved by: see cover page Date: Effective date

Title: Experimental design and data analysis.

Purpose: To assurc that alf eflicacy. yield, and phytotoxicity data developed are statistically

sound.

tn general. the protocols and trials are not designed nor sci-up for statistical analysis,

Lach field trial is usuaily considered as one replication.

Seope: Al locations conducting wriak(s),

Procedures:

1o ]
.

6.

9.

H,

The experimental design a5 specified hy the protocol should be used, 1f none is designated.,
then cither the rescarcher should use 2 commonly sccepted experimental design such as a
completely randomized block design or set up so that nontreated contro) and treated plots
are scparated (o avoid cross contamination of the non-teeated control plots. The
experimental design used should be documented in the rw data notebook.

A minimum of 3 replicates should be used (4 is preferred). No replicares or statistical
analysis are required where the tral(s) is for magnitude of the residue only. For trials where
efficacy and/or phytotoxicity data is collected then means may be calculated.

Draw a plet map showing the location of each plotin the site selected for testing,

M the experiment iy w be statistically analyzed, assign the treatments to the plots using a
random number table or random number generator. I the individual expcriment or trial is
not far statistical analysis then assipn treatments set up 50 that non-treated control and
treated plots are scparated (o avoid cross contamination of the non~-treated controf plots.
Nate the location of the treatiments on the plot map,

Retain the plot map in the trial(s) folder.

Determine the level of significance for the 1rial(s).

Select an appropriate aiatistical package for data analysis and record sufficient infurmation
to identify the statistical package (i.c. Date, Revision no.. Title, Authors, and Source etc.).
Whon the raw data arc available for analysis, otilize the statistical package and fallow
instructions contained therein to conduct an analysis of variance and mean separation of the
data,

Record the data as required on the appropriate forms and identify statisticully significant
differences in the data in the raw data note haok,

Retain all data. analyscs, notes ete, in the trial(s) folder with suflicient information w
recalculate the data summarics and statistical analyscs by another person withoul verhal
input.
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SOP 7.5 Expenmental design and data analysis.

Reviewed By: Revision § Date:
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University of Puerto Rice
Agricultural Expericnent Station
Bo. Padilix. Carr. 159, Km. 7.5

Corozal. PR 00783

SOP#: 7.6, Rev. 2
Submitted by: Dr. Wilfredo Robles Datc: May 29, 2013
Approved by: sce cover page Date: Ffective date

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

Purpose: To assure that ol data resuling from the tnal(s) is retained and usable,

Scope:  All locations conducting trial(s),

Procedures:

v

Itis the responsibility of the Field Rescarch Birector and histher technical staff to see
that ull raw date. summarics and other ftems connected with the ital(s) are properly
retamed prior to sending the data to IR-4 Headquarters and/or the Study Director for
archiving.

The Ficld Research Director will see that 4 separate file or notebook cuntaining all raw
data. summuaries, data logs. ete. connected with the trial(s) is maintained during the
active life of cach project for which he/she is responsiblc,

Dated and signed hard capies of clectronic data. computerized summarics ctc. should be
placed in the file or ficld data notchook afier the information is pencrated.

All notebooks. data shects, summarics cte. should be clearty marked with the name of
the prajoct, project identification number. dates generated, name of investigator and
ather information that may be needed to understand the dma and its souree.

Compuier gencrated raw data will he dated and initialed at the time of printing.
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SOP 1.6 Data storuge during the sctive life of the project.

Reviewed By: Revision # Date:
Wilfredo Robles ¢ ) | _ June 10, 2015
T {11 i
DeniaRivera _ () 1 June 14, 2015
“Twlitaks
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Luis E Almadovar  ([EXY

februasy 7, 2018
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University of Pucrto Rice
Agricultural Experiment Station
Bo. Pudiila. Carr. 159, Km. 7.5
Corozitd, PR 00783

SOP#: 8.1 Revision Number: 2
Sobmitted by: Dr. Wilfredo Robles Date: Mayv 29, 2013
Approved by: see cover page Date: Effective date

Title: Sample collection. identification, snd records.

Purpose: To assurc propet collection and identification of residue samples,

Scope: Al locations where trialis)s are conducted 1 oblain residue samplcs.

Procedures:

b DS

Consult the study protocol to establish specific dates and method for the collcetion of
samples, If these dates are based on uncontrolled cvents (Truit size. spray applications
ete.) then tentative dates should be established and refined as necessary. The Stody
Director should be kept informed when the daes are changed,
Sumples should not be taken during periods of inclement weather,
Representative samples of the crop in cach plot must be taken by a recupnized
procedure. Follow the protocol or record in the data hook the procedure tied to ensure a
representative sampie, :
Consult the study protocol to determine sample size and special instructions for the
commixlity, ,
Sample cach replicate individually beginning with the nontreated plots and working up
to the highest dosage. Treatments from each replicate should he individualty puckaged
and labeled.
Take spevial care to do the following in the sample collection process:
2. Aveid contamination of the ticld samples with the test substance during the
sampling. labeling. stormge and shipping processes.
Avoid taking discased or undersized crop parts.
¢. Take care not to remove surface residues duri ng handling. packing or
preparation,
d. Be cerain tools are clean,
Da not remave any soil or plant parts or trim the commodily unless it is so
specified in the study protocol {leave stem in cherry. feave outer leaves of lettuce,
cic. unless specified otherwise in the protacal.)
Plastic-lined cloth sampling bags with an identification tag sewn toto the bottom
stitching ure usually provided to GLP cooperators for sample collection. 1f these hags
have not been provided. # sumpling bag suitable to protect the integrity of the sample
should be used.
Prior to sample collection, obtain a sufficient number of sample hags to coliect all the
samples. Store the treated samples separateby fram the untreated samples.

s
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13.

Before entering the field. use saterproof ink to fill in the label attached to the bottom of
the bag and indicate the study 1D number and hag number on the tag if more than one is
used for the plot sample. [f no tag has been provided. then label cach sample bag with
waterprmod ink with the following:
a.  Ficld ) Number
Name of Field Rescarch Dircctor
Research lacation (pantial address/phone #)
Treatment (£ ai/A)
Replicatc Number
Harvest/sumpling daics
g Bag number (if more thun 1 contsiner for a plon
On a3 x 5 card or similur material. tvpe or print the following for cach sample bag:
a.  Ficld 1D Number

e oon o

Harvest/sampling dates

b, Name of Ficld Rescarch Director

¢ Research location (partial address/phone #)
d. Trealment (& ai/A)

<. Replicate Number

f

4

. Bag number (if more than | comtainer for a plot

Place cach card in a moisture prool container (i.e. sandwich zip lock baggie) and place it
inside the sample bag. This is an imponant step since the lubel on the outside of the bag
may get lost during handling and transit. :

Sample bags should be hurst proof. Cloth laminated plastic bags arc preforred.

Upon contpletion of the sampling, GLP shipping form{s) should be completed. The
form should he signed and dated by U Field Rescarch Director or person cntcring the
data. Retain the original of the residue sample shipping form in the project file folder
until the samples are shipped 10 the residue laboratory.
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SOP 8.1 Sample colicction, idautification, and records.

Reviewed By: Revision £ Date:
Wilfredo Robles I‘j 1 June 10, 2015
mriksls
Dania Rivery { ) i June 10, 2015
B 1 E—
Luis E Alaiedov., 2 february 7, 2018
—hais E Alaiedovar ( % - o [ebruary 7, 20)
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University of Pueno Rico
Agricultural Experiment Station
Bo. Padilla, Carr, 159. Km. 7.5

Corozal, PR 00783

SOP#: 8.2, Rev.2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013

Approved by: see cover page Date: Effective date

Title: Reducing residue sample weight/size by cutting.

Purpose: To assure the integrity of the residue samples that arce redeced in weight and/or size
aficr collection (harvest).

Scope:  All locations where residue samples are colfected.

Procedurex:

[

(2%
.

Consult the study protocol for any postharvest handling request andfor requitements of

residue samples.

Follow the protocol and‘or record in the data book the procedure used to reduce the

weight andfor size of the residue samples and to ensure imegrity of those samples,

I the protucel does not specify the order in which the samples are to be reduced in

weight and/or size begin with the non-treated controls first. then the TX. then the 2 x. cic.

Sampic each replicate individually beginning with the nontreated plots and working up

to the highest dosage. Treatments from each replicate should he individually packaged

und labeled.

Take special care 1o do the followiny in the sample reduction process:

& Avoid contamination of the non-trested field samples with the west substance

during the sample weight andlor size reduction {e.g., cutting) process.

b Take care not 10 remove surface residuces during bandling and weight and/or
size reduction process. Gloves should be worn and change gloves and clean
cuting implement(s) and cuiting surface arca between samples.

Do not remove any soil or plnt parts or trim the commodity unless it is sa

specified in the study protecol (e.g.. leave outer leaves of lettuce.)

d. Be carcful to keep track of residue sumples. i.c.. remove harvested sample from
plastic-bags ane sample at u time. reduce sample in weight and/or size by
cutting of the fruit from that sample, and then replace 1he reduced sample into
the origimal sample hag.

g
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SOrs.2 Reducing residue sarmple weight/size by cutting.

Reviewed By: Revision # Date:
Wilfredo Robles } } June 10, 2015
ek
Dania Rivera { ) i . Junc 10,2015
.n&mu.h-
_Luis E Almodovar ¢ _t:»\@h’ 2 february 7. 2018
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University of Puerto Rico
Agriculural Experiment Station
Ra. Padifla, Carr, 159, Km. 7.5

Corozal. PR DU783

SOP#: 83, Rev.2
Submitted by: Dr. Wilfredo Robles Date: Junc 10, 2015
Approved by: sec cover page Date: Effective date

Title: Pucking and storage procedures.

Purpose: To assure the iniegrity of the samples aficr collection.

Scope:

All locations where residue samples arc collected.

Procedures:

1.

1)

9.

10.

I sarmples require refrigeration or freczing prior 1o movement to storage freczers and/or
shipping to the residue laboratory, then containers with ice or dry ice in suflicient
quantiny o preserve the samples prior 1o storage should be taken o the site, Othenwise
cartons or other suitable temporary boxes {c.g.. cooler) of sufficient size and burst proof
strength to hold the samples should be used.

Carcfully place the sample as it is collected in the sample hag marked for that sample.
Makc surc that the backup fabel is 10 the plastic bag and enclosed with the sample inside
the sample bag.

Closc the sample bag so as to prevent loss of the sample under reasonable storage,
handling, and transportation conditions, Lixcess air should be expelled from the bag.
Place the sumple bag in the appropriate container as determined in # 1 above. Physically
separale treated and nontreated samples.

When sample collection is completed. the samples should be retumed from the field to
be placed in storage.

Consult the study protoced {or the methodd. temperature, and maximum length of time for
storage.

Samples identified for post-harvest processing should be processed or shipped to the
processor as soon after collection as possible.

The storuge temperature of the samples should be recorded frequently enough to ensure
that the temperature is maintained within the limits as preseribed by the study protacol
or within limits 10 preserve the commaudity and the pesticide residues us close o the
condition at harvest as is feasible. 1t is prefirrad that a continuous recorder be used to
monilor the temperature of the stored sumples,

The refrigerator, freezer. or room where the samples are stored should be under lock and
key with limited access and. where possible. only be used to store GLP samples.
Anached o the storage facility (i.c. freezer, refrigerator ete.) should be a fog of the items
inside indicating the Field 1D No.. Date samples collected. and Number of sample hags
for each project. Removal of the samples prior to shipment should be recorded on the
log sheet as to the name of the person removing them, what sample bags or parts thereof
where removed. date removed and date returmned.
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H. Freczer temperature does not have to be recorded during time when no residuc samples
are being stored.

2. A minimum/maxiumum thermometer will be siored in each freczer to act as a back up.
In case of an emergency with the (reezers. an alarm system (Sensaphone)will be set up
to contact FRD by phone. A back-up power generator will be turned on to keep freezer
operational (SOP 4.9). If the back-up power is insufficient. the freezer conients integrity
will be maintained by cither foading freezers with iceblue ice/dey ice in g 3:1 ratio.

13. The Sensaphone unitwill be tested onec every 2-3 months to cnsure that the system is
performing properly. The information will be logged into the Sensaphone Alarm
loghook.,
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S0P 8.3 Packing and storage procedures.

Date:
June 10, 2015

June 10, 2015

february 7, 2018

Reviewed By: Revision #
Willredo Robles () ]
T okl
Dania Rivera ( ) 1
mitals
Luis E Almodovar (igh 2
T Tanan R
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University of Pucrto Rico
Agricultural Experiment Station
Ro. Padilta, Carr. 159.Km. 7.3

Corozzal. PR 00783

SOP#: 8.4, Rev.2

Spbmitted by: Dr. Wilfredo Robles Date: May 29, 2613

Approved by: sce cover page Date: Effective date

Title: Sample shipping procedures.

Purpose: To assure that residue samplcs are removed from storage and shipped to the residue
laboratory with a minimum loss of infegrity.

Scope:  All locations where residuc sumplcs arc stored.

Procedures:

|

"~

If possible, onc week before the samples are to he shipped, contact (¢.i.. telephomne, Gix, email)
the chemist at the residue lahoratory and notify him/her of the Pr. Na., shipment dates and
mcthod uf shipment including the carrier. Ask for any special instructions in shipping the
samples. Air freight shipments should be made on Monday or Tucsdny to avoid potential
weehend layovers, and shipment during halidays shoald he avaided.
Complete residuc sample shipping form(s), make copics and send or fax them to the study
director. regional coordinator and residue chemist.
Make srrangemcnts with the carrier for shipment of the samples and detesmine any special
packing instructions etc. that is required 10 preserve the sample integrity. Some carriers require
dry ice. note sny limits on quantity of dry ice etc. tiat may be st by the carrier.,
Obtain insulated containers, if necessary, of sufTicient size and quantity to hokd the residuc
somples and if necessary, dry ice in 2 1:2 w0 1:§ weight ratio (sample:dry ice) to commodity.
Pack the samples and dry ice it the cantainers just prior to shipment. ‘The containers should
have sufficient bursting strength so as 10 withstond normal handling in shipping and stomge.
Place a copry of the residuc shipping form {8b) along with a blank copy of the laboratory receipt
form (K¢) in a waterproof container and include them in at least one of the sample shipping
containers.
Labef cach container with the following information:

a. Study ldentification Numbher. Posticide. and Commadity

b. Return Name and Address of the sender

€. Name and Address of the residue laboratory receiving the sampies

d. Number of the comainer if more than one is used

¢.  IIbeing shipped via FedEx or UPS, afly "Experimental Samples-Perishable” on cach

carion
. Where used. aflix "Dry lec” on two sides af the container (USE. FEDEX DRY ICF,
LABEL)

£, When appropriate, label asbox __of __
Tie or tape lids of each container firmly in place.
Provide camicr with the phone number of the residue Iahoratory receiving the samples and
request the camier to natify the laboratory when the samples amrive at 8 remote ferminal for
pickup.
Provide the carrier with the samples for shipment.
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SOP 8.4 Samplce shipping procedures.

Date:
Junc 10, 2015

Reviewed By: Revision #
Wilfredo Robles () !
—_— trop: —
Dania Rivera { ) 1
mitink

()

June 10, 2015

fehruary 7. 2018

Luis & Abmodovar %
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University of Puerto Rico
Agricullural Experiment Station
Bo. Padilla. Carr. 159, Km. 7.5

Coruzal, PR 00783

SOP#H: 9.1, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013

Approved by: sce cover page Datc: Effcetive datce

Title: Raw data report forms.

Purpose: To review the forms uscd to report raw data.

Scope:  All locations conducting 1ral(s)

Procedures:

14

A
.

IR-4 Headguariers provides o ficld data book to cach of the cooperators for cach trial
underiaken. Detailed instructions are provided in the book.

All forms should be filled out legibly and mistakes should be crossed with a single line,
initinled, dated. and the reason for chunge given.

Blank forms may be photocopicd as needed.

The reporting forms as provided in the field data book should be filled out as completely
as passible at the time the data is collected. Transcribing data is not acceptable.

Each focation should use the forms provided or develop new torms where necded, The
new forms should be placed in the ficld data book.

If a particular form or section of the form does not require a response, make a slashed
line (diagonal line from the top of the page or ficld to the bottom). Initial and date on
the stashed line or sign and date ot the bottom of the page,

Number each form (i.e. 1 of X. 2 of X ¢tc.) within each pant of the raw data book i
nceded.

If data arc reconded clsewhere. other than the raw-data book. duic and sign data entries,
and mclude in the data book.
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SOr 9.1 Raw data report forms,

Reviewed By:
Wilfy rcslo._Rthgz«;,_JTT)
dnstis

Dania Rivera ()
i TS

_ LuisEA fnm_dw__(.@z
[ 11:1]

Revision #

Date:

1 Junc 10, 2015
L Junw 10, 2015
2 february 7, 2018
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Viniversity of Puerto Rico
Agricultural Experiment Station
Bo. Pudilla. Carr. 159, Km. 7.5
Carozal. PR 00781

SOP#: 9.2, Rev. 2
Submitted by: Dr. Wilfredo Rohles Date: May 29, 2043

Approved by: see cover page Date: Effective date

Title: Handling completed report forms that transcend two or more triakts).

Purpuse: To explain how report forms can be completed for one trial(s) and serve as raw data
for other trialis).

Scope:  All locations conducting trial(s).

Background: Where a Ficld Research Director is conducting multiple trial(s) during the year.
there may he an opportunity 1o utilize ane form for data that pertains to more than one trial(s).
Examplcs may be logs of various tvpes such as weather data and spraver calibration/pesiicide
application where the samc test substance is used at the sante time at the same rates on two or
ntore craps (i.c. preplant herbicide. foliar insceticide). There are provisions within the GELPs for
substitution of veritied copies for oripinal records. However, the retention of all original raw
data is also a requircioent. The following procedures arc designed to meet the GLP and FIFRA
requirements where copies of data are used.

Procedures:

i. Each form that is 10 be used for data common 10 morc than one trial(s) should contain a
notation at the bottem of the form as 10 the trial that has been designated as the one
contuting the raw data. This should read: "The original is in IR-4 field data book
No. "

When the form is completed. it should he photocopied. Each copy should contain a
notation that this is a true copy. The copy should be signed. dated and placed in the Geld
data books for the other trial(s) that utilize the same data.

=

N
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S0P 9.2 Handling completed report forms that transcend two or more trial(s),

Reviewed By: Revision # Date:
. Wilfredo Robles_ ( ) { lune 10, 2015
(<313
Dania Rivern ) 1 dunc 10, 2015
Wit

—_Luis E Almodovar _( (&4

s

fehruary 7, 2018
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Unisersity of Puento Rico
Agricuiturat Experiment Station
Bo, Paditla, Carr, 159, Km. 7.5

Corozal, PR 00783

SOP#: 9.3, Rev. 2

Submitted by: Dr. Wilfredo Robles Date: May 29, 2013

Approved by: see cover page Date: Effective date

Title:  Disposition of raw dawa from the triakis).

Purpose: To assure that raw data are sent to the archives. To provide for the testing site to
retain o copy of the origingl raw data, at their option.

Scope:  All locations conducting trial(s) where the original raw data is not archived at IR4
Hecadquarters. '

Procedures:

The Field Research Dircetor may make a copy of the original raw data including
completed tield data haoks. eotrespondence, protocol deviation forms. logs. and any
accompanying documentation such as weather charts ctc. The original riw data and truc
copics of site specific documents from the trial(s) should be forwarded by the Field
Rescarch Director o the Regional Field Coordinator. After review (i.e.. Regional
Coordinatar. QA} the data may then be submitied o the IR-4 Headquarters andfor the
Study Director.

The Regional Ficld Coordinator will review the documents received in #1 for
completeness and accuracy of reporting. The Ficld Coordinator will follow up to obtain
any missing data or correct deficiencics.

The Ficld Rescarch Dircctor may place a copy of the raw data from #1 in folders or
notebooks. The completed trial folders or notebooks witl be resained at the field facility.
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S0P9.3 Disposition of raw data from the trial(s).

Reviewed By: Reviston Date;
Wilfredo Robles () } Junc 10, 2015
— ST R
_. DaniaRivera _(___} i June_j0, 2005
~ il e
Luis E Almodovar _(LEY) 2 february 7, 2018
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Untversity of Puerto Rico
Agricultural Experiment Station
Bo. Padilla. Carr. 159, Km. 7.5

Corozal. PR 00783

SOP#: 94, Rev. 2
Submitted by: Dr. Wilfredo Robles Date: May 29, 2013

Approved by: soe cover page Date: Effective date

Tithe: Retention ol data,

Purpase: To assurc that cach location conducting trial(s) retains all data and documents
connected with the triaks) until the study is completed and then forwards uny raw data on 1o the
Regional Coordinator andfor IR-4 Headquarters for archiving.

Scope: Al locations condueting trial(s).

Procedures:

1. The Field Rescarch Dircctor will see that the trial(s) file containing the raw data,
originals or true copies of reports, logs, cte. are submitied to IR-4 Headquarters for
archiving when completed and s capy and ariginal site specific documents are retained
at the ficld facility to ussure that rew dat is not fost.

The Ficld Research Director shoutd maimain appropriate files with the copics of data or
place copics of trial-specific data in the Fiekf Centers copies of the trials. The following
is a list of information that may be rewined:

a. Copies of raw data inctuding pest counts, viclkd. phytotoxicity. weather
records, logs of instrument calibration and test substance receipl. distribution,
etc. :

b. Copies of summaries including calculations and copies of information used

from referenced sources,

Copies of reports and correspondence related to the conduct of the trial(s).
Copics of compleied torms used during the trial(s) and for summaries of the
trial{s) data.

Historical Standard Opcrating Procedures.

Masier schedule of all GLP trialfs) conducied at the fociliy.

Organizational charts, training records, job descriptions and CVs (current. out
of datc. or former employces).

h. Copies of cquipment mainterumee logs,

Any samples as required by the study protocol or the Stady Director.

~

o e
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SOP 9.4 Retention of data.

Reviewed By:
Wilfredo Robles__ ( )

ninsls

Dania Rivera _ _(
“initink

Wilfredo Robles_ ()
T itk

Luis E Almodovar _ ( (,c-ay
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Revision #
1

Date:
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June H), 2015

mav 12,2017
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fehryary 7, 20)8
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University of Puente Rico
Agricultural Experinvent Station
Bo. Padilla. Carr. 159, Km. 7.5

Corozal. PR 00783

SOP#: 101, Rev. 2
Submitted by: r. Wilfredo Robles Date: May 29, 2013

Approved by: sec cover page Date: Effective date

Title: Disposal of pesticides.

Purpuse: To assure that pesticide concentrate. spray sobulicns, rinse water, and containers are
disposed of with minimat environmenta! contamination and in accordance with federal. state and
local regufations.

Scope: Al locations conducting ficld trial(s).

Procedurces:
1. Where institutional policies and guidelines do not exist, the following procedures should
be followed.
2. Disposal of pesticide concenirate and/or containers.

a. Follow procedures in the protocol. Generally, containers cannat he dispnsed of under
GI.P until the study is completed. 1T it is necessary ta dispose of the conlainer prior to
the end of the trial(x), the Study Director should be consulted.

b.  Where possible. the pesticide concentrate and containers should be refurncd to the
registrant or manufacturer, Transportation must be according so all Federal. Stawe. and
local taws and regulations.

¢. Follow label directions far usc or disposal of the pesticide if option 2.b is not
available.

4. 1£ no label directions exist for disposal, arrangements should be made with a ticensed
waste disposal firm for pickup and disposal of the pesticide and/or the empty
conlatners,

3. Disposal of pesticide rinse water. unused spray solutions and other dilute pesticide wasle
afier a test application. '

a. Check State and local laws and regulations to determine uny procedures that may exist
for proper disposal of pesticide solutions.

b. Dispose of the dilute pesticide waste in the field by adding carrier {c.g.. water) to the
spray tank and spraying on an averplanting of the erop or an open fickd of grass/weeds.
Al pesticide solutions shoukd be mixed with the intent of limiting the problem of
cxcess solutions.

c. Triple rinse the spmy tank/container (i.¢., add camrier 1o the tank and spray out).
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SOP 10.1 Disposal of pesticides.

Reviewed By:
Wilfredo Robles  { )
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Dania Rivera { )
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Luis E Almodovar (Lég")
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Revision # Date:
1 June 10, 2015
1 June 10, 2015
P cbruary 7. 2018
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University of Puerte Rica
Agricultural Experiment Station
Bo, Padilla, Carr. 159, Km. 7.5

Corozal, PR 00783

SOP#H: 11.1, Rev. 2

Submitted by: Dr. Wilfredo Robles Dafc: May 29, 2013

Approved by: sce cover page Date: Effective date

Title: Safety and health procedures in handling pesticides.

Purpose: To assufe that personnct handling pesticides are dumg s in a safe mannct and if an
accident occurs, danger is minimized.

Scope:  All locations conducting ficld trial(s) (including greenbousce).

Procedures:

1.

!‘J

Where institutional policics and guidelines do not exist, the following procedures should
be followed.

A supply of svap/detergent and water should be readily accessible for cleanup in the case
of an emergency.

All personal protective equipment and clothing as required by the label o writicn SOPs
should be worn in the handling of pesticides for storage, mixing and application.
Emergency personal protective equipment (c.g. coveralls. sclf-contained breathing
apparaing) must be available when handling hazardous pesticides such as restricled use
pesticides. ,

Appropriate weather conditions for the application of the pesticide should prevail
otherwise the pesticide applications should be delayed.

All precautions should he tken 10 avaid applying pesticides W or sear sensitive arcas or
where drift 10 these arcas may occur.

Prior to application, the equipment should be checked to make sure there are no leaks in
the pump or tanks. hose connections. or wom spots in the hoses. All spray tanks should
have lids. Filling the spray tank should be done carefully so it does not run over. All
machinery should be shut down if’ necessary to adjust or repair any moving parts. Never
blow vut nvedes, hoses, or clopeed lines by mouth. Inspect all pesticide comainers for
Icaks. 1cars, or holes before handling. Do not mishandic or abusc containers and thereby
create hazards and/or emergencies by caretessness.

Al pesticides should be mixed in quantities which are adequate for the job to avoid
cxcess dilute solutions after the job is completed. Cleanup procedures should be
estahlished whereby excess sprays can be safely discarded preferably by spraying the
material on an overplanting of the commodity and/or an open ficld of grassweeds. The
cquipment should be washed ofT both inside and outside and all pesticides and pesticide
containers should be retumed o u sterage urea immediately afier use.

At the end of the working day employees who have applied ot mixed pesticides should
take a showcer and change clothes, Clothing should be washed after the end of the day.
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13,

4,
Is.

i6.
i7.

In no casc should the same clathing. including shoces, be worn on a second day afier it
has been wom during a pesticide application.

A pesticide-treated area, greenhouse. or field should not be entered until adequate time,
as specified on the fabel of the pesticide, has re-catry to the treated arca. For persons
who rcgularly handlc erganophosphatces and/or targe quantitics of carbamates, a
cholinesierase level should be determined at Jeast monthly throughout the pesticide
application scason.

Do not permit unauthorized persons in the pesticide storage area.

. Do not store pesticides next to Tood, feed. seed, fertilizer. or ather articles intended for

consumption or use by humans or animals. Do not stere food, beverages, (obacco,
clothing. cating ulensils, or smoking cquipment in any arca where pesticides are present.

. Do not drink. cat food. smoke. apply cosmetics, or usc tobacco in arcas where pesticides

are prescnt.

Wear unlined protective gloves while handling comtainers and mixing or measuring
pesticides.

Do not put fingers in mouth or rub cves while working with pesticides.

Wash hand thoroughly with suap and waler immediately afler handling pesticides and.
cspecially before cating. smoking. or using the toilet.

Treated field should be posted with warning signs.

Pesticide storage arcas should be properly ventitated.
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SOP 11.1 Safety and health procedures in handling pesticides.

Reviewed By:
Willredo Robl
——Williedo Robles (ﬁm?)

Dania Rivern __( )
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Revision #

Date:
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University of Puerto Rico
Apncultural Experiment Station
Bo. Padilla, Carr. 159, Km. 75

Corozal. PR 00783

SOP#: 12.1. Rev. 2
Submitted hy: Dr. Wilfreda Robles Date: May 29, 2013

Approved by: see cover page Date: Effective date

Title:  Procedures to follow prior to an EPA inspection.

Purpose: To provide guidance (o study personnel in responding (o a request for an EPA audit or
review by Office of Compliance Monitoring(QUM).

Scope: All locations conducting field trial(s).

Procedures: :
1. Notify the Study Dircctor. Quality Assurance Qfficer. and other interesied personnel of
the pending audit of review as soon as passible. '
2. Arrange to have available the personnel who may be associated with the iriai(s) or
facilities nudit, 7 )
3. Make sure someone who is authorized to accept the Notice of Inspection is going o be
present at the start and finish of the inspection.
4. Prepare trial(s) and/or {ucilitics personnel for the inspection.
a. Review position descriptions with technical personnel so they understand and
can explain their role in the trial(s).
b, 1iscuss possible questions that may fikely come up about the trial(s) or facility
amd make sure every one understands what 1o expect.
¢. Request persannel 1o answer the questions only 10 the extent needed and not to
provide extrancoys information. Do not volunteer information: keep answers
direet and to the poim.
d. Muke certain that technical personned know the safety precautions needed for
the work arca.

Be certain that all documents perinning to the trial(s)acilitics inspection are

available. This would include:

i.  Master schedules for both the ficld rescarch director. Quality Assurance
Rescarch Officer and possibly their counterparts at the region and IR-4
headguarters.

ii.  Study Protocot and Standard Operating Procedures

iii.  Raw data, correspondence and logs,

iv.  Training records. ('Vs. joh descriptions. ctc. of personnel assigned to the
trial(s).

v, Approptiaie chain of custody documents for samples and freczer logs and
storage temperature documentation. .

o
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vii.

viii.

Documemtation of the characierization of the test substance. receipt. and
handling. and storage records,

Calibration logs on cquipment such as balances and application
¢quipment,

Archives or storage of recards and logs indicning removal and
replacement of documents. l

Have accessible organizational charts. a map of the facility and any information specific
1o the facility or arca that will make the inspection go smioother.
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University of Puerto Rico
Agricultural Experiment Station
Bo. Padilla, Carr. 159, Km. 7.5
Corozal, PR 00783

SOP#: 122 Rev.2

Submitted by: Dr. Wilfrcdo Robles Date: May 29, 2013

Approved by: sce cover page Date: Effective date

Title: Procedures to follow during an EPA inspection.

Purpose: To provide guidance to study personncl in responding 1o a request for an EPA audit or
review by OCM,

Scope: All locations conducting ficld trial(s).

Procedures:

w

d,

6

Greet the inspection team and follow any institutional procedures for signing in. Provide
name tags and cscort the entire group Lo a conference or meeting room.
At the opening of the conference ask the Icad inspector for his credentials and for any
opening statements,
Introduce the [5eility personnel present and state their function in the facility or trial(s).
Identify the person responsible who will accept the Notice of Inspection.
Distribute organizational charts, map of the fncility and any other information previously
prepared to make the inspection go smoather,
Ask the lead inspector for hisher agenda for the inspection as well as a list, if possible,
of personnel for interview during the inspection.
Explain any housekeeping rules such as the usc of safety equipment in work areas elc. lo
avoid any possible misunderstandings,
Proceed with the inspection.

. Provide documents requested and provide explanations nccded.

h. Keep notes of ahservations and of all interviews.

¢. Keep management informed of the progress of the inspection and the findings.
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University of Pucrto Rico
Agnicultural Experiment Station
Bo. Padifla. Carr, 159, Km. 7.5

Corozal. PR 00783

SOP#: 123, Rev. 2
Submitted by: Dr. Wilfredo Rables Date: May 29, 2013

Approved by: sce cover page Daute: Effective date

Title: Procedures to follow afier the EPA inspection,

Purpose: To provide guidance to studty personnel in responding 10 & request for an EPA audit or
review by OCM.

Scope:  All locations conducting ficld wial(s).

Procedures:
t. If possible. have on-hand all personnct invelved in the nspeclion present for the

closeaut conference.

Clarify any discrepancies brought up during the exit interview and offer supporting

Jucumentation for clarification.

3. 1 you have corrected any problems duning the imspection make surc the corvections are
so noted in the inspector's loghook

. Have somcone present during the close-out take accurste nofes.

5. Be surc you obtain a copy of the list of documents or other materials that may be laken
as exhihits by the inspectors.

6. Debrief management, stafY, and the Study Director with an explanation of any problems
found.

7. Assign responsibility for preparation of possible solutions to problems and vbtain time
estimates for implementation.

8. Prepare any replics to the regulatory agency as necessary within a imely basis and keep
mnterested parties such as management and the Study Director informed.

!vl
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University of Pucrto Rico
Agricultural Experiment Siation
Bo. Paditla, Carr, 159. Km. 7.5

Corozal. PR (1783

SOP#: 13.1, Rev. 2
Submitted by: Dr. Wilfredo Robles Date: May 29, 2013

Approved by: see cover page Date: Effective date

Title: Borrowed or scldom used equipment

Purpase: To assure that borrowed or scldom used equipment is in satislactory condition to
comply with R4 GLP studies.

Scope: Al focations conducting field trinfis).

Procedures:
t.  Inspect equipment for ohvious problems. i.e. loase conditions.
cracked hoscs, etc.
Ascertain, if possible, lust known use and document.
If equipment is spray equipment, clean it as state on SOP 6.4,
If't0 be used in spray application, calibrate as state an SOP 4,10, 4,11, 4.12 and adjust or
replace thase parts not functioning properly. Record atl actions,
$. Enter date cquipment was retarned to original source.

Bt
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University of Puerto Rico
Agricultural Experiment Station
Bo. Padilla, Carr. 159, Km. 7.3
Corozal, PR 00783

SOP#: 14.1, Rev.2

Submitted by: Dr. Wilfredo Rables Date: May 29, 2013
Approved by: Date: Effective date

Title: Processing Fresh Coffee f3cans into Dricd Green Cofloe Beans
Purposc: To describe a method for processing fresh coflee beans into dried green cofTee beans,
Seape: All ficld facilitics conducting trial(s) for the registration of pesticides.
Pruccdures:
l. To obtain parchment coffee beans (Wet Process)

I. Start with the untreaied control samples faliowed by treaied sampfes.,
2. Be familiar with the coffer pulper-demucilager (Penagos UCRE S00M or
equiavalent) instructions in the log book).
3. Calibration of the coffec pulper-demucilager is not necessary.
4. Visually inspoct the coffee pulper-demucitager for obvious wear: and perform a briel
test run (without coffee cherries). Replace or repair the deficiencies as needed.
3. Use:
a. Consult and follow the instructions manual for usc when needed.
b, Clean (wash down) the coffee pulper-demucilager before use und hetween
samples with clean water,

¢. Hook up watcr and electricity. Tum on water and adjust water {tow to the -

post-pulper chule such that pulped cherries flow freely into the
demucilaper.

d. Place coffee cherries of RAC samples into hopper of the Penagos LICBE

500M pulper-demucilager. Tum on pulper- demucilager mwtor to start

with husk and mucilage removal process

As pulped cherries fall into the demucilager. adjust water flow rule such

that mucitage-water frecly flows out of the demugilager.

{- Run the motor until the mucilage-water flowing out of the demuciluger
fecls relatively free of mucilage (ie.. not too slimy). Turn ofY the entire
machine,

g Waming: Do not run demucilager too fong or it may result in 2 higher
percentage of broken parchment coflee.

h. Remuove parchment coffee beans from the demucilager and transport them

to dryer.
Page f of i .
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6. Mainienance:

a. Visually inspect the cotfee pulper-demuctiager for obvious wear: and perfornt &
bricf test run (without coffee cherrics). Replace or sepuir the deficiencics as
needed.

b. In the event of failure or malfunction. consult the manual and/or contact the
manufacturer regarding repair or replacement.

. To obtain parchment coffee beans ( Dry Process)

I, Start with the untreated contro! sumples followed by wreated samples,

2. Be familiar with the parchment coflce fotary drum dryer instructions, This is a
madified mode! from the “Guardiola™ drver.
3. Calibration of the parchment coffec rotary drum drver is not necessary:.

4. Visually inspect the parchment cotfee rotary drum dryer for obvious wear; and
perform a bricl lest run (without parchment coflee beans). Replace or repair the
deficiencics as needed.

a. Equipment parts:
i There are five principal components:

A rotary drum with 24 individual compariments.

Fuel burner

Centrifugal fun

Hcat exchanger

Thermostat

Elcetric motor

A Sl h e

A

Use;
4. Clean each compartment before use by rinsing with clean water.
b. Hook up electricity and make sure that bumer has diesel fucl,
¢. Place parchment coffee bean samples into the each individual compantment,
Turm on rotary drum dryer and adjust thermostat 1o ~30- 60°C or - 120-140 °F,
d. Dry for ~18-24 hours untit cofTee bean moisture is at 12%.
¢. Remove parchment coffec beans from rotary drum drver,
f. Finish with a clcan water rinse.

6. Muaintenaniee:

. Visually inspect the coffee rotary drum drver for obvious wear: and perform a
brief test run (without parchment coffee beans). Replace or repair the
deficiencies as needed,

b. In the cvent of fuilure or malfunction, consuit the manual andfor contact the
manufacturer regarding repair or replacement.

Il Hulling parchment coffce beans dried to preen coffee beans

L. Start with the untreated control samples followed by trented samplces.

2. Be familiar with the hulling machine (Penugos Clausen model C-200) instructions in
the log book.

3. Calibratian of the coffec hulling machine is not necessary.

4. Visually inspect the coffee hulling machine for obviaus wear; and perform a brief test
run (without parchment colfee beans). Replace or repair the deficiencies as needed.
S, Use:
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2. Consult and follow the instructions for use whist needed.

b.  Clean (wash down) the coffee huller machine before use and hetween samples
with clean water.

¢. Hook up clectricity.

d. Place parchment coffee beuns dried in the hopper and turn on hulling machine.

¢. Wait untif all parchment come out from imside the hulling machinc.

. Tum ofT the hulling muchine and remove coffee beans.

6. Maintcnance:

c. Visually inspuet the eoffec huller machine for obvivus wear; and perform a
brief test run (without parchment coffee heans dried). Replace or repair the
deficiencies as needed.

d. Inthe cvent of failure or malfunction, consuht the manual and/or contact the
manufacturer regarding repair or replacement.

IV.  Handling green coffee bean samples

1. After all parchment coftee beans are hulled. Place them sll into an appropriately
sized container and thoroughly mix (e.g.. by gently shaking or stirring, bringing green
coffee beans from the bottom of the container to the top several times).

a. From the container of thoroughly mixed coffee green beans, subsample the
protocol specified amount for coffec green bean sample which will be sent to
the analytical laboratory for residuc analvsis.

b. If nccessary. designate the remaining coflee proen beans with the coffee green
bean sample ID and place these cofTee green beans into the freezer for storage
in un appropriatefy labeled plastie hag to include:

i. Ficld ID and/or study ID sumber.
i. Crop and for ¢rop fraction
ifi. Common chemical name and formulation
iv. Sample ID
v. Sampling date
vi. Name of Field Rescarch Dircctor
vit, Processing (hulling) date.
¢ All cquipment (c.g. drving baskets, contginer uscd to mix coffee beans, etc.)
should be cleaned with water and before use and between cach sample.
d. Repceat step 1 with the lowest treatment rate, and subsequently with higher
rates in ascending order,
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