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Introduction
Purpose

Purpose

The procedures and treatment schedules listed in this manual are
administratively authorized for use in the U.S. Department of Agriculture,
Animal and Plant Health Inspection Service, Plant Protection and Quarantine
(USDA-APHIS-PPQ). The treatment of listed commodities prevents the
movement of agricultural pests into or within the United States. An officer may
determine that other commodities require treatment to prevent similar pest
movement.

NOTICE

Do not treat unlisted commodities until consulting and receiving approval from the
USDA-APHIS-PPQ Science and Technology, Treatment Mitigation Technology
(S&T-TMT) in Miami, Florida.

Approval from S&T-TMT must be obtained any time a treatment schedule is used
that is not an approved schedule from this manual.

Restrictions

Treatment recommendations listed in this manual are based on uses authorized
under provisions of the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA), as amended. Directions appearing on the label, Section 18
Emergency Exemptions, and manual instructions must be followed.
Nevertheless, some treatments may damage commodities.

PPQ personnel may not make any warranty or representations, expressed or
implied, concerning the use of these pesticides.

The occasional use of registered trade names in this manual does not imply an
endorsement of those products or of the manufacturers by the USDA-APHIS.

Scope

This manual covers treatments for quarantine significant plant pests for
imported and domestic commodities.

Do not treat unlisted commodities until consulting and receiving approval from
USDA-APHIS-PPQ-S&T-TMT.

Obtain approval from S&T-TMT each time a treatment is used that is not an
approved schedule from this manual.

This manual is broadly divided into ten sections:
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Introduction
What the Manual Does Not Cover

Chemical Treatments
Nonchemical Treatments
Residue Monitoring
Treatment Schedules
Certifying Facilities
Emergency Aid and Safety
Equipment

Glossary

Appendixes

L R 2K 2R 2R 2R 2R 2R 2% R 4

Index

Each section contains a Table of Contents, an Overview, and where
appropriate, a Methods and Procedures section. The Overview is a broad,
general description of what is covered in the section. Methods and Procedures
cover the “how to” of that particular activity, as well as procedural and
reference material for performing tasks associated with each activity. The
Appendixes contain information directly associated with treatment activities,
but are placed in the back so they do not interfere with the flow of procedural
instructions.

What the Manual Does Not Cover

This manual does not cover treatments conducted in the United States for
export to a foreign country. Export treatments are based on the importing
countries’ requirements and may be obtained from the Phytosanitary Export
Database (PExD) or official communication from the importing country.

With exports, PPQ does not have the authority to require more restrictive
measures than the importing country requires. When certifying an export
treatment has occurred, ensure that the mandatory components of the treatment
are met, and all safety guidelines are followed. Importing countries treatment
requirements are provided through published regulations, import permits, and
other official communication. Maintain quality assurance at the local level to
ensure that all treatments are conducted according to the importing country’s
requirements.

Mandatory components to consider related to an export treatment:

1. Follow the current pesticide label.
2. Ensure the safety of the employee.

3. Base the treatment on the foreign country’s import requirements.
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Introduction

Users
For more information, contact the PPQ Export Certification Specialist in your
state or state of export. You can also visit the Export Services Program website
or email the general Export Services mailbox.

Users

This manual is used primarily by PPQ officers, PPQ headquarters personnel,
and State cooperators involved in conducting treatments. The secondary users
of this manual are other government agencies, fumigators, pest control
operators, foreign governments, and other interested parties.

Related Documents

The following documents are related to this manual:

€ Agricultural Commodity Import Requirements (ACIR) database
€ APHIS Safety and Health Manual (internal document only)
€ Code of Federal Regulations (CFR)

% Title 7 (Agriculture)

% Title 46 (Shipping) Chapter 1, Part 147—Interim Regulations for
Shipboard Fumigation

Federal Insecticide, Fungicide, Rodenticide Act, as amended
Pesticide labels and labeling

Plant Import Manuals

Safety Data Sheets (SDS)

Occupational Safety and Health Administration (OSHA) Technical
Manual

L S 2R 2R R 2

Application

This manual serves both as a field manual for employees conducting
treatments and as a reference for PPQ officers, program managers, and staff
officers. Under APHIS policy, only certified pesticide applicators may conduct
or monitor treatments. This manual will also serve as a reference for
researching the types of treatments available for imports and to answer
questions from importers, industry, and foreign countries.

Conventions

Conventions are established by custom and are widely recognized and
accepted. Conventions used in this manual are listed below.
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Introduction
Conventions

Advisories

Adpvisories are used throughout this manual to bring important information to
your attention. Please carefully review each advisory. The definitions have
been updated as to coincide with the American National Standards Institute
(ANSI) with the goal of making the warnings easy to recognize and
understand, thus limiting the human and dollar cost of foreseeable errors and

accidents. !

A DANGER
Danger box is used in the event of imminent risk of death or serious injury.
Warning box is used in the event of possible risk of serious injury.

A CAUTION

Caution box is used for tasks involving minor to moderate risk of injury.

Notice box is used to alert a reader of important information or Agency policy.
Safety box is used for general instructions or reminders related to safety.

Boldface

Boldface type is used to emphasize important words throughout this manual.
These words include, but are not limited to: cannot, do not, does not, except,
lacks, must, neither, never, nor, not, only, other than.

Bullets

Bulleted lists indicate that there is no order of priority to the information being
listed.

1 TCIF Guideline, Admonishments (Safety-Related Warning Message), TCIF-99-021 Issue 1, p.4.
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Change Bar
A black change bar in the left margin is used to indicate a change appearing on
a revised page.

Chapters

This manual contains the following chapters: Introduction, Chemical
Treatments, Nonchemical Treatments, Residue Monitoring, Treatment
Schedules, Certifying Facilities, Emergency Aid and Safety, Equipment,
Glossary, Appendixes, and Index.

Contents
Every chapter has a table of contents listing only the first- and second-level
headings within the chapter.

Control Data

Control data is located at the top and bottom of each page to help users keep
track of where they are in the manual and be aware of updates to specific
chapters, sections, appendixes, etc., in the manual. At the top of the page is the
chapter title and first-level heading for that page. At the bottom of the page is
the transmittal number (month, year, number), manual title, page number, and
unit responsible for content. To track revisions, use the control data.

Decision Tables

Decision tables are used throughout the manual. The first and middle columns
in each table represent conditions, and the last column represents the action to
be taken after all conditions listed for that row are considered. Begin with the
column headings and move left to right, and if the condition does not apply,
then continue one row at a time until you find the condition that does apply.

Table 1-1-1 How to Use Decision Tables

And if the condition

If you: . Then:
applies:
Read this column cell and Continue in this cell TAKE the action listed in this
row first cell
Find the previous condition Continue in this cell TAKE the action listed in this
did not apply, then read this cell
column cell
Examples

Examples are used to clarify a point by applying it to a real-world situation.
Examples always appear in boxes as a means of visually separating them from
the other information contained on a page.
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EXAMPLE Examples are graphically placed boxes within the text as a means of
visually separating information from other information contained on
the page. Examples will always appear in a box.

Footnotes

Footnotes comment on or cite a reference to text and are referenced by number.
The footnotes used in this manual include general text footnotes, figure
footnotes, and table footnotes.

General text footnotes are located at the bottom of the page.

When space allows, figure and table footnotes are located directly below the
associated figure or table. However, for multi-page tables or tables that cover
the length of a page, footnote numbers and footnote text cannot be listed on
the same page. If a table or figure continues beyond one page, the associated
footnotes will appear on the page following the end of the figure or table.

Heading Levels

Within each chapter and section there are four heading levels. The first-level
heading is indicated by a horizontal line across both left and right columns
with the heading language across the left and right columns directly
underneath. The body text after a first-level heading is located inside the
margined text area, one line after the heading language. The second- and third-
level headings are inside the margined text area with the body text following
underneath. The fourth-level heading is inside the margined text area followed
by a period and leading into the text.

Hypertext Links (Highlighting) to Tables, Figures, and
Headings

Figures, headings, and tables are cross-referenced in the body of the manual
and are highlighted in boldface type. These appear in blue hypertext in the
online manual.

EXAMPLE Refer to Reporting Issues with or Suggestions for the Treatment
Manual on page 1-1-9 to determine where to report problems with
this manual.

Indentions
Entry requirements which are summarized from CFR’s, import permits, or
policies are indented on the page.

Italics
The following items are italicized throughout the Treatment Manual:

02/2024-01
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€ Cross-references to headings
€ Publication names

€ Scientific names of commodities

Numbering Scheme

A three-level numbering scheme is used in this manual for pages, tables, and
figures. The first number represents the section. The second number represents
the chapter. The third number represents the page, table, or figure. This
numbering scheme allows for easier updating and adding pages without having
to reprint an entire chapter. Dashes are used in page numbering to differentiate
page numbers from decimal points.

Transmittal Number

The transmittal number contains the month, year, and a consecutively-issued
number (beginning with -01 for the first edition and increasing consecutively
for each update to the edition). The transmittal number is only changed when
the specific chapter sections, appendixes, glossary, tables, or index is updated.
If no changes are made, then the transmittal number remains unchanged. The
transmittal number only changes for the entire manual when a new edition is
issued or changes are made to the entire manual.

EXAMPLE 12/2018-14 is the transmittal number for this update and is located in
the control data on the pages in this chapter

12 is the month the update was issued
2018 is the year the update was issued
14 is the number (the original new edition was 01, plus 13 updates)
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FIFRA Section 18 Treatment Schedules
Treatment schedules which are FIFRA Section 18 Exemptions (such as the
example below) are followed by a “Notice” box to help you determine the
current exemption status.

Table 1-1-2 Example of a FIFRA Section 18 Exemption Treatment Schedule

Minimum Concentration Readings (ounces) At:

Z,‘::';‘perat“re z:;;%zii?e 0.5 hrs 2 hrs 3 hrs 3.5 hrs
90 or above 2 26 19 19 —
80-89 25 32 24 24 —
| 70-79 3 38 29 24 —
60-69 3 38 29 — 24

Do not use this treatment schedule if its FIFRA Section 18 Exemption has expired.
For the current exemption status, call your local State Plant Health Director (SPHD).

Using the Manual
Review the contents of this manual to get a feel for the scope of material
covered. Glance through the section you will be using, and familiarize yourself
with the information organization. Use the table of contents to find the
information you need. If the table of contents is not specific enough, use the
index to find the topic and corresponding page number.

Reporting Issues with or Suggestions for the Treatment
Manual

Use Table 1-1-3 to determine where to report issues with the Treatment
Manual.

Table 1-1-3 Reporting Issues with or Suggestions for the Treatment Manual

If you: Then:

CONTACT the PPQ Manuals Unit at 240-529-0350 or
email PPQ.IRM.ISMU.Manuals.Feedback@usda.gov

4 Are unable to access the
[ online manual

€ Have a suggestion for improv-
ing the format (layout, spelling,
etc.)

Disagree with policy, procedures, CONTACT PPQ Import Services Customer Support at
or the admissibility of a commodity | 301-851-2046 or 1-877-770-5990 with the reason for
the disagreement and a recommendation

CONTACT a PPQ treatment specialist by e-mail
ppg.ops.treatments@usda.gov

Have a urgent situation requiring
an immediate response

Bl  02/2024-01 Treatment Manual 1-1-9


mailto:ppq.ops.treatments@usda.gov
mailto: PPQ.IRM.ISMU.Manuals.Feedback@usda.gov

Introduction
Using the Manual

Manual Updates

The PPQ Manuals Unit issues and maintains manuals electronically on the
Manuals Unit website. The online manuals contain the most up-to-date
information. Immediate update revisions are distributed via the APHIS
Stakeholder Registry to anyone who has subscribed to receive Treatment
Manual updates. To subscribe to the Stakeholder Registry, register at this
website.

Ordering Additional Manuals and Revisions

Although using the online manuals is the preferred method, APHIS employees
may order hard copies of manuals from the APHIS-MRP Business Services,
Acquisition & Asset Management, Printing, Distribution, Mail, Copier
Solutions (PDMCS). Visit the PDMCS website for detailed information and
printing costs. The Manuals Unit is not responsible for printing costs.

1-1-10
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Chapter

Chemical Treatments

Overview

Contents

Overview  2-1-1
Fumigants  2-2-1
Aerosols  2-12-1
Dips  2-13-1
Dusts 2-14-1
Sprays 2-15-1

Introduction

The Chemical Treatments section of this manual is organized by chemicals as
follows:

€ Fumigants

€ Acrosols and Micronized Dust

Use the Contents in this section to quickly find the information you need. If the
Contents is not specific enough, then turn to the Index to find the topic and its
page number.
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Chapter

Chemical Treatments

Fumigants

Contents
Fumigants—Methyl Bromide 2-3-1
Fumigants—Sulfuryl Fluoride = 2-10-1
Fumigants—Phosphine  2-11-1
Introduction

Fumigation is the act of releasing and dispersing a toxic chemical so it reaches
the target organism in a gaseous state. Chemicals applied as aerosols, smokes,
mists, and fogs are suspensions of particulate matter in air and are not
fumigants.

The ideal fumigant would have the following characteristics:

Easily and cheaply generated

Easily detected by human senses

Easily diffuses and rapidly penetrates commodity
Harmless to foods and commodities

Highly toxic to the target pest

Inexpensive

Insoluble in water

Nonexplosive

Nonflammable

Nonpersistent

Nontoxic to plants and vertebrates (including humans)

L 2K K 2R 2R 2R 2R 2R 2K 2K 2% 2R 2

Stable in the gaseous state (will not condense to a liquid)

Unfortunately, no one fumigant has all the above properties, but those used by
APHIS and PPQ have many of these characteristics.

The toxicity of a fumigant depends on the respiration rate of the target
organism. Generally, the lower the temperature, the lower the respiration rate
of the organism which tends to make the pest less susceptible. Fumigation at
lower temperatures requires a higher dosage rate for a longer exposure period
than fumigation at higher temperatures.

02/2024-01
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Monitoring of Quarantine Treatments

Fumigants vary greatly in their mode of action. Some kill rapidly while others
kill slowly. In sublethal dosages, some fumigants may have a paralyzing effect
on the pest while others will not allow the pest to recover. Some fumigants
have no effect on commodities, while others are detrimental even at low
concentrations. Commodities vary in their sorption of fumigants and in the
effort required to aerate the commodities after fumigation.

Due to the reduction in number of labeled fumigants, there is seldom a choice
in selecting fumigants. When there is a choice, factors such as the commodity
to be treated, pest and stages present, type of structure, and cost should be
considered in selecting a fumigant.

The only authorized fumigants are:

€ Methyl bromide (MB)

€ Phosphine (PH) (There are two chemicals used for phosphine: AP—
aluminum phosphide; and MP—magnesium phosphide)

€ Sulfuryl fluoride (SF) (Vikane)

Much of the information on fumigants is based on MB, with modifications as
needed for the other fumigants.

Monitoring of Quarantine Treatments

Monitoring of program fumigations is performed to ensure that effective
fumigant concentration levels are maintained throughout the treatment to
prevent the introduction of quarantine pests. Quarantine fumigations
employing restricted use pesticides require careful monitoring to assure
efficacy and personal safety, to maintain pesticide residues within acceptable
limits, and to preserve commodity quality. These requirements are included in
the fumigant label, and it is a violation of Federal law to use fumigants and
pesticides in a manner inconsistent with their labeling.

Nonperishable Commodities in Commodities Temporary
Enclosures

PPQ officers will provide onsite monitoring from introduction of the fumigant
through completion of the 2 hour gas concentration readings. Half hour and 2
hour readings are required for these treatments. These readings and general
observations permit the officer to determine how a particular treatment is
progressing and to make necessary corrections to the enclosure or fumigant
concentration level.

2-2-2
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Perishable Commodities in Temporary Enclosures

The monitoring officer will remain on the site through the entire fumigation of
perishable commodities. Continuous monitoring allows the officer to alert the
pest control operator at any time to implement necessary corrective measures.
Due to the nature of the commodity and the length of treatment, onsite
monitoring of yam and chestnut fumigations may be interrupted after the 2
hour reading when efficacy and safety considerations warrant.

These instructions do net prevent the officer from leaving the immediate
fumigation site for brief periods when it is necessary and safe to do so. The
pest control operator must be notified of the PPQ officer’s intended absence.
These absences would ordinarily be limited to 20 minutes (e.g., restroom
breaks or a medical condition) and do not constitute a break in service. These
practices are in place in many locations and will require only minor
modifications in other areas.

Fumigation Guidelines
The following fumigation guidelines are commonly used throughout this
manual:

€ Blowers or fans should be operated as follows:

¢ For all bulk material, forced recirculation is required, check for
uniform gas distribution by taking gas readings at four or five
locations, including at least three from the commodity

« For propagative material (T200-series schedules), the entire period of
exposure, whether NAP or vacuum

« Under tarpaulin (and vacuum fumigation for other than propagative
material), fans should operate for 30 minutes after gas introduction or
until an APHIS-approved gas detection device indicates uniform gas
distribution

Phosphine fumigations do not require fans.

€ Dosages are listed by weight in the treatment schedules. If liquid measures
are needed, convert from weight to volume using the conversion figures.

€ Dosage rate is based on 1,000 cubic feet of enclosure space, whether
chamber, tarpaulin, van, freight car, ship hold, etc. Calculate dosage from
the volume of the tarped fumigation enclosure.

€ All chamber fumigations should be conducted in USDA-approved
chambers. (Refer to Certification of Vacuum Fumigation Chambers on
page 6-2-1 or Certifying Normal Atmospheric Fumigation Chambers on
page 6-3-1.)
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Treatment Manual 2-2-3



Chemical Treatments Fumigants
Monitoring of Quarantine Treatments

€ Methyl bromide treatment schedules are indicated as “MB.” MB generally
refers to any methyl bromide label. Specific MB label restrictions are
noted in this manual for the “Q” label. Always check the label of the
fumigant to be sure the commodity is listed on the label. Commodities
that are not listed on the fumigant’s label are not authorized for
fumigation with the manufacturer’s gas.

€ Ounces per 1,000 cubic feet (0z/1,000 ft3) is equal to milligrams per liter
(mg/liter) and is equal to grams per cubic meter (g/m3).
€ Specified vacuum should be held throughout the exposure period

€ Volume of commodity being treated should not exceed two-thirds of
enclosure volume unless otherwise specified in the treatment schedule
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Physical Properties of Fumigants
Table 2-2-1 summarizes the properties of fumigants:

Table 2-2-1 Properties of Gaseous Phases of Fumigants

Properties

Methyl bromide

Phosphine

Sulfuryl fluoride

Chemical Formula

CHSBI'

PH

SO5F,

' Boiling Point | 3.6 °C (38.5 °F) -87.7°C (-125.9°F) | -55.2 °C (-67 °F)
Vapor Density’ 3.3 1.17 3.7

' Flammability ' 10-15 percent by >1.79 percent by Nonflammable
Limits in Air (v/v%) | volume volume
Odor Odorless Garlic-like Odorless

Effects on Metals

Reacts with aluminum,
may damage electronic
equipment

Copper, brass, gold,
and silver severely
damaged; electronic
equipmentdamaged,
other metals slightly
affected in high
humidity.

Non-corrosive

1 Vapor density is the weight of gas in air, with ‘1’ as the weight of air.

02/2024-01

Treatment Manual

2-2-5



Chemical Treatments Fumigants
Physical Properties of Fumigants

2-2-6 Treatment Manual 02/2024-01



Chemical Treatments

Fumigants—Methyl Bromide

Contents

Properties and Use  2-3-1

Section 18 Exemption Treatment Schedules — 2-3-2
Leak Detection and Gas Analysis  2-3-5

Effects of Temperature and Humidity = 2-3-8
Packaging Materials Approved for Fumigation  2-3-8
Sorption  2-3-10

Residual Effect 2-3-11

Properties and Use

Methyl bromide (MB) (CH;Br) is a colorless, odorless, nonflammable

fumigant. MB boils at 38.5 °F and has a very low solubility in water. As a gas,
MB is three times heavier than air. As a liquid at 32 °F, 1 pound of MB is
equivalent to 262 ml. For ease in transportation and handling, MB is
compressed and stored in metal cylinders as a liquid.

MB is an effective fumigant for treating a wide variety of plant pests associated
with a wide variety of commodities. MB is the most frequently used fumigant
in quarantine fumigations. MB may also be used to devitalize plant material.
MB is effective in treating the following pests:

Fungi (such as oak wilt fungus)
Insects (all life stages)
Mites and ticks (all life stages)

Nematodes (including cysts)

L 2R R R R 2

Snails and slugs

MB is effective over a wide range of temperatures (40 °F and above). In
general, living plant material tolerates the dosage rate specified, although the
degree of tolerance varies with species, variety, stage of growth, and condition
of the plant material. MB accelerates the decomposition of plants in poor
condition.

Since MB is three times heavier than air, it diffuses outward and downward
readily, but requires fans to ensure upward movement and equal gas
distribution. Fan circulation also enhances penetration of MB into the
commodity. A volatilizer is used to heat the liquid MB in order to speed up its
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Section 18 Exemption Treatment Schedules

conversion to a gas. Once the gas is evenly distributed, it maintains that
condition for the duration of the treatment unless an outside event such as
excessive leakage occurs.

Section 18 Exemption Treatment Schedules

Methyl bromide fumigants, except those with “Q” labels, may be subject to
requirements of the FIFRA Section 18 Quarantine Exemption. When
commodities intended for food or feed are fumigated with methyl bromide
under the FIFRA Section 18 Quarantine Exemption, one additional EPA
requirement must be met: PPQ must monitor aeration by sampling the gas
concentration to determine when a commodity may be released.

The EPA defines a Federal quarantine exemption (40 CFR 166.2(b)) as “A
quarantine exemption may be authorized in an emergency condition to control
the introduction or spread of any pest new to or not theretofore known to be
widely prevalent or distributed within and throughout the United States and its
territories.”

The Section 18 Exemption has been amended to permit treatment of
commodities that are at risk for carrying Federal quarantine pests. This means
that treatments are permitted not only for imported commodities, but also for
domestic commodities growing in areas under quarantine for a regulated pest.
This exemption does not authorize treatments of domestically grown
commodities for export certification unless the treatment is necessary to move
the commodity out of quarantine, i.e. the target pests must be Federally
regulated pests.

In the Agriculture Commodity Import Requirements (ACIR) Treatment Tile
treatment schedules, fumigation schedules under the FIFRA Section 18
Quarantine Exemption are preempted by a “NOTICE” box to help determine
the current exemption status.
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Table 2-3-1 is a list of commodities covered by the FIFRA Section 18

exemption. This list will expire on March 03, 2026.

Table 2-3-1 List of Commodities Covered by FIFRA Section 18 Exemption

Minimum g;:iarg:m Exposure
Commodity ;I;?:Tperature Range :’he‘:lijc:g)
(Ib/1000 ft3)

Avocado 70 4
Banana and Plantain 40 4 2
Banana leaf 40 4 2
Blueberry and unlabeled commodities from the berry and small fruit | 40 4 4
crop group 13-07

' Cacti, edible (includes Opuntia) 40 4 3.5
Citrus fruit (crop group 10) 40 3 2

" Coffee bean (green, unroasted) ' 40 9 12
Coconut (unprocessed, whole coconut without husk) 60 25 2

' Cottonseed (for animal feed) ' 40 7 24

40 5 48

" Cucurbit seed (unprocessed) 40 9 12
Dasheen (root and tuber) 40 4 4
Dragon fruit, Yellow dragon fruit (pitaya or pitahaya)’ 40 4 2
Flowers, squash and loroco 40 4 2

' Genip (Spanish lime) 40 4 4
Herbs and spices, fresh (crop group 19) 40 4 4

' vy gourd 40 4 2
Kaffir lime leaves 40 4 2

" Kola nut (cola) 40 6 6
Longan 40 4 2

" Lychee fruit ' 40 4 2
Mango 40 4 2

" Mint, dried 40 3 24
Mint, fresh 40 4 2

" Oilseed (crop group 20) 40 9 12
Persimmon 40 4 2

' Pomegranate, fresh ' 40 4 3
Pointed gourd 40 4 2

' Rambutan 60 4 2
Seeds in the family Malvaceae for food use, including hibiscus and 40 3.5 2
kenaf seed

' Unlabeled commodities in the leaves of legume vegetable crop ' 40 4 2.5
group 72
Unlabeled commodities in the root and tuber crop group 12 50 3 35
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Table 2-3-1 List of Commodities Covered by FIFRA Section 18 Exemption (continued)

- Maximum
Minimum Dosage Exposure
Commodity Temperature 9 Period
(°F) Range (hours)
(Ib/1000 ft3)
Unlabeled commodities in the stone fruit crop group (12-‘I2)2 (i.e., 40 4 3
pluot, plumcot, aprium, cherrycot, peachcot)
Unlabeled commodities from the Bulb Vegetable Crop Group (3-07)2 = 40 4 4
Unlabeled commodities in the stalk, stem, and leaf petiole crop 40 4 3.5
group (22)?
Unlabeled commodities in the following crop groups:2 40 4 2
@ Brassica leafy vegetables (crop group 5)
@ Cucurbit vegetables (crop group 9)
€ Edible podded legume vegetables (crop group 6A)
4 Fruiting vegetable (crop group 8-10)
@ Leafy vegetables (except Brassica) (crop group 4)
€ Leaves of roots and tubers (i.e., chicory) (crop group 2)
@ Tropical and subtropical fruit, edible peel (crop group 23)
€ Tropical and subtropical fruit, inedible peel (crop group 24)

N

Refer to the document Ecuador Dragon Fruit, Yellow Dragon Fruit, Pitahaya, Pitaya Fruit Admissible into Continental United

States for more information.

2 The EPA crop groups are listed in Appendix F on page F-1-1 for quick reference. Refer to 40 CFR 180.41 Crop Group Tables
for the official list of commaodities within each crop group. All commodities included in the EPA sub-groups of each EPA crop
group are also eligible for the FIFRA Section 18 exemption fumigation.

The EPA only authorizes fumigation of commodities if they are listed on the
label of the gas being used for the fumigation. The fumigator is responsible for
ensuring that the commodity, its dosage, and the treatment duration is listed
either on the product label or within the Section 18 authorization letter, which
the PPQ officer should have readily available for any fumigator who requests
it. The methyl bromide products that fumigators are authorized to use for
Section 18 treatments are identified within the Section 18 authorization letter.
To comply with State requirements, the fumigator is responsible for ensuring
that the fumigant is registered in the State where it is being used.

Fumigation schedules in this publication are more detailed than what is
provided in commercial labels in order to ensure that the phytosanitary
treatments of imported commodities are efficacious.

When the treatment schedule is marked "MB", any methyl bromide fumigant
may be used for the fumigation as long as the commodity, its dosage, and
treatment duration are on the fumigant label.

2-3-4

Treatment Manual 02/2024-01


http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=1&SID=615e326f17b97898080ca633a64561b6&ty=HTML&h=L&mc=true&r=SECTION&n=se40.24.180_141
https://www.aphis.usda.gov/import_export/plants/manuals/ports/downloads/FAVIR/scientificnames_dragon_fruit_species.pdf
https://www.aphis.usda.gov/import_export/plants/manuals/ports/downloads/FAVIR/scientificnames_dragon_fruit_species.pdf

Chemical Treatments Fumigants—Methyl Bromide
Leak Detection and Gas Analysis

Leak Detection and Gas Analysis

Require the fumigator to use an APHIS-approved gas detection device to
measure gas concentration levels in tarpaulins. Require the fumigator to use an
APHIS-approved leak detection device primarily to check for leaks around
tarpaulins, chambers, application equipment, and as a safety device around the
fumigation site. For a partial list of manufacturers of detection devices, refer to
Reference Guide to Commercial Suppliers of Treatment and Related Safety
Equipment on page E-1-1. Colorimetric tubes, which are supplied by the
fumigator, are used to measure gas concentration levels during aeration.

2016 Methyl Bromide Label Information

In 2015, the Environmental Protection Agency (EPA) directed all methyl
bromide (MB) registrants to amend the use directions on the labels of all 100%
MB products. EPA required the changes in order to reflect recommendations in

an EPA report.1

These amendments modify the use directions for fumigation and aeration
procedures, modify respiratory requirements and equipment and update gas
monitoring equipment. EPA requires all labels on newly manufactured MB to
reflect these recommendations effective October 01, 2016; however, EPA is
allowing existing stocks of MB to be used in accordance with the use
directions on the existing stock’s (older) labels.

PPQ officials and fumigators must closely examine gas cylinder labels in order
to validate that the dosage, exposure, and commodity are either on the cylinder
label or covered by a FIFRA Section 18 exemption. If a label is not affixed to
the cylinder, DO NOT allow the fumigator to use that cylinder.

1 “Report of Food Quality Protection Act (FQPA) Tolerance Reassessment and Risk Management
Decision (TRED) for methyl bromide, and Reregistration Eligibility Decision (RED) for Methyl
Bromide’s Commodity Uses”, archive dated August 2006.
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Chemical Treatments Fumigants—Methyl Bromide
2016 Methyl Bromide Label Information

New Buffer Zone Requirements

All 2016 MB labels now require both a treatment and an aeration buffer zone.
Both the treatment and aeration buffer zones are specific to the enclosure being
fumigated and must be determined by tables in the Environmental Protection
Agency (EPA) Methyl Bromide Commodity Fumigation Buffer Zone Lookup
Tables. The fumigators are responsible for using this website to determine the
buffer zones and reporting both buffer zones to the PPQ official. If the
treatment buffer zone is determined to be less than 30 feet, the PPQ official
will maintain PPQ’s standard 30 foot treatment buffer zone; otherwise, the new
treatment buffer zone must be observed. If the aeration buffer zone is
determined to be less than 200 feet, then PPQ’s standard “200 feet for 10
minutes” aeration buffer zone still applies for the first 10 minutes of aeration.
The fumigator must refer to EPA’s website to determine the minimum aeration
buffer zone to be maintained until the aeration period is complete and the
fumigator has verified that gas concentration levels meet the conditions in the
MB label.

Transiting through buffer zones

The label permits vehicles to transit through both treatment and aeration buffer
zones under specific conditions found in the label; it is up to the fumigator
determine how or whether vehicles may transit in accordance with the label.

When using the newer 2016 MB label, changes to certain procedures and
equipment in this chapter are displayed in a NOTICE box with a heading titled
“MB 2016 Label”.

MB 2016 Label (example)

NOTICE

Use this information when the fumigator is using the 2016 MB label.

When using existing stocks, follow the equipment and procedural guidance
that is displayed in the body of the text (outside of the NOTICE box).

If there is no “MB 2016 Label” NOTICE box, then the instructions apply to all
MB labels, 2016 and older.
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MB 2016 Label

NOTICE

The PPQ official and the fumigator must use the following leak detection and
gas analysis equipment:

€ An air purifying NIOSH certified half-mask or full face piece respirator
when gas concentrations are between 1 and 5 ppm

€ A self contained breathing apparatus (SCBA) NIOSH approved prefix
TC-13F when gas concentrations are 5 ppm or above

€ An APHIS-approved continuous real time gas monitoring device that is
permanently mounted in PPQ owned facilities or a portable
photoionization detector to monitor gas concentrations in the breathing
space

€ An APHIS-approved direct read gas detection device, such as colorimetric
tubes, to determine gas concentrations when aerating and releasing the
commodity

For a list of manufacturers and approved models refer to Reference Guide to
Commercial Suppliers of Treatment and Related Safety Equipment.

PPQ policy is to wear appropriate respiratory protection when air
concentrations are above 1 ppm. However, the new MB labels allow workers to
be present without respiratory protection for specific time limits over a 24-
hour period when air concentrations are:>3 to 5 ppm (90 minutes),

¢ >2to 3 ppm (160 minutes),
€ >1to 2 ppm (4 hours), and
¢ >0to 1 ppm (8 hours).

These permissible work-time allowances will give the PPQ official sufficient
time to calmly locate and don the appropriate respiratory protection should
their PID (alarm set to go off at 1 ppm) indicate the presence of MB in the air.
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Effects of Temperature and Humidity

Effects of Temperature and Humidity

MB is effective at the same temperatures plants are generally handled (usually
40 °F and above). In general, increases in temperature give a corresponding
increase in the effectiveness of MB. All treatment schedule temperatures are
listed with the corresponding dosage rate. Follow the dosage rates listed. A
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Section 3
registration (the labeled rate of MB provided), or a Section 18 Exemption must
be in effect at the time of treatment.

For live plant material which is actively growing or with leaves, maintain a
high percentage of humidity (above 75 percent) in the chamber by placing wet
sphagnum or excelsior in the chamber or by wetting the chamber walls and
floor. Protect actively growing or delicate plants from the direct air flow of
fans. Do not add any moisture to the chamber when fumigating seeds. Too
much moisture on the material to be fumigated may prevent the fumigant from
reaching some of the pests.

Packaging Materials Approved for Fumigation

Plastic wrappings such as cellophane, films, and shrink wrap, and papers that
are waxed, laminated, or waterproofed are not readily permeable and must be
perforated, removed, or opened before fumigation. Approved packaging
materials may be layered as long as perforations allow adequate MB
penetration.

PPQ is not responsible for opening or perforating the wrapping.

Packaging is considered either “routine” or “non-routine”. Routine packaging
does not require S&T approval. Routine packaging is packaging that can be
visually confirmed that it meets one of the following criteria:

€ Dry cloth

€ Dry, non-waxed or non-painted cardboard

€ Dry, non-waxed or non-painted, non-glossy paper
€ Dry, woven fabrics and plastics

% Woven polypropylene bags that are not laminated with plastic or paper
inside or out (these bags are typically used for holding seeds or grains)

< Bags containing large quantity of seeds or grains (>2,000 1bs.) are
referred to as “super sacks” or “totes” and must have the top of the bag
opened to aid in fumigant dispersal and aeration

2-3-8
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Packaging Materials Approved for Fumigation

€ Perforated plastics with evenly distributed holes on all sides and 0.93
percent open area of surface, for example:

¢ Holes that are 3/16-inch in diameter every 3 square inches

% Holes that are 1/4-inch in diameter every 4 square inches

o,

¢ 49+ pinholes per square inch
@ Plastic clamshells

K/

« Evenly distributed holes on all sides and 0.93 percent open area of
surface

% Holes on top and bottom must not be blocked when clamshells are
stacked (i.e., clamshells must have recesses or ridges to prevent
blockage)

€ Wooden boxes (lids removed if tightly sealed)

Non-routine packaging must be approved by S&T. Contact ppqtmt@usda.gov
for specifications for approval. Refer to Packaging—Non-Routine USDA-
Approved For Fumigation on page E-28 for a list of approved non-routine
packaging manufacturers.

If the commodity is undergoing fumigation, the consignment can be rejected
because of packaging.

NOTICE

Inform prospective importers that the wrappings on their shipments may have to be
perforated according to PPQ specifications, removed, or opened if PPQ requires
fumigation.

To expedite commodity movement, importers should send a complete bag/wrap
sample to S&T-TMT for approval.

USDA-APHIS-PPQ-S&T-TMT
13601 Old Cutler Road, Bldg. 63
Miami, FL 33158 USA

Phone: 305-278-4877

Email: ppgtmt@usda.gov
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Sorption

Sorption
Sorption is the process of chemically or physically binding free MB on or
within the fumigated commodity. Sorption makes the fumigant unavailable to
kill the plant pest. There are three types of sorption—absorption, adsorption,
and chemisorption. Sorption rate is high at first, then gradually reduces to a
slow rate. Sorption increases the time required for aeration.
Commodities known or believed to be highly sorptive should not be fumigated
in chambers unless concentration readings can be taken to ensure the required
minimum concentration is met. Additional readings may be necessary in order
to properly monitor gas concentration sorptive commodities in chambers.
For tarpaulin fumigation, additional gas readings are necessary to monitor
concentration of gas to determine the rate of sorption. The following is a partial
list of commodities known to be highly sorptive:
€ Burlap bales
€ Carpet backing
€ Cinnamon quills
€ Cocoa mats
€ Cotton
€ Flour and finely milled products
€ Gall nuts
€ Hardboard (Masonite™)
€ Incense
€ Myrobalan
€ Pistachio nuts
€ Polyamide waste
€ Polystyrene foam (Styrofoam)
€ Potato starch
€ Rubber (crepe or crude)
€ Vermiculite
€ Wood products (unfinished)
€ Wool (raw, except pulled)
Contact S&T-TMT if you are concerned about the sorptive properties of other
commodities.
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Residual Effect

MB may adversely affect the shelf life of fresh fruits and vegetables, the
viability of dormant and actively growing plants, and the germination of seed.
Although MB may adversely affect some commodities, it is a necessary risk in
order to control pests. Some dosage rates are near the maximum tolerance of
the commodity, so care must be exercised in choosing the proper treatment
schedule and applying the treatment.

MB may also adversely affect nonplant products. In general, articles with a
high sulfur content may develop “off-odors” on contact with MB. In some
commodities the odors are difficult or impossible to remove by aeration. If
possible or practical, remove from the area to be fumigated any items that are
likely to develop an undesirable odor.

The following items should not be fumigated:

Any commodity not listed on the label or lacking a FIFRA Section 18
exemption

Any commodity lacking a treatment schedule
Automobiles

Baking powder

Blueprints

Bone meal

Butter, lard, or fats, unless in airtight containers
Charcoal (highly sorptive)

Cinder blocks or mixed concrete and cinder blocks

CO? scrubbers? (calcium hydroxide and calcium carbonate; MAXtend®)

L K JEE 2K 2K 2R R 2K 2R S R 2

EPDM rubber (ethylene propylene diene M-class; a type of synthetic
rubber)

Electronic equipment3

L 2R 4

Ethylene absorbers (potassium permanganate sachets used to remove
ethylene from an enclosure, usually a container loaded with fruit)

€ Feather pillows

2 If the scrubbers are removed prior to fumigation, the consignment may be fumigated.

3 Electronic equipment may be fumigated, as long as it is properly sealed to protect against internal
fluid contamination by the MB gas. Ensure that the liquid MB is completely volatilized before it is
introduced into the area to be fumigated. Obtain a waiver from the importer agreeing to release the
USDA from any damages.
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Residual Effect

Felt

Furs

High-protein flours (soybean, whole wheat, peanut)

Horsehair articles

Leather goods

Machinery with milled surfaces

Magazines and newspapers (made of wood pulp)

Magnesium articles (subject to corrosion)

Paper with high rag or sulfur content

Photographic chemicals and prints (not camera film or X-rays)

Polyurethane foam

LR 2 2R 2R 2 2% 2% 2% 2% 2% 2% 4

Natural rubber goods, particularly sponge rubber, foam rubber, and
reclaimed rubber including pillows, mattresses, rubber stamps, and
upholstered furniture

Neoprene
Rug pads
Silver polishing papers

Woolens (especially angora), soft yarns, and sweaters; viscose rayon
fabrics

* 6 6 0

Yak rugs
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Methods and Procedures

The procedures in this section provide PPQ officials and commercial
fumigators with the methods, responsibilities, and precautions for tarpaulin
fumigations.
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Chemical Treatments Fumigants—Methyl Bromide—Tarpaulin Fumigation
2016 Methyl Bromide Label Information

2016 Methyl Bromide Label Information

In 2015, the Environmental Protection Agency (EPA) directed all methyl
bromide (MB) registrants to amend the use directions on the labels of all 100%
MB products. EPA required the changes in order to reflect recommendations in

an EPA report.1

These amendments modify the use directions for fumigation and aeration
procedures, modify respiratory requirements and equipment and update gas
monitoring equipment. EPA requires all labels on newly manufactured MB to
reflect these recommendations effective October 01, 2016; however, EPA is
allowing existing stocks of MB to be used in accordance with the use
directions on the existing stock’s (older) labels.

PPQ officials and fumigators must closely examine gas cylinder labels in order
to validate that the dosage, exposure, and commodity are either on the cylinder
label or covered by a FIFRA Section 18 exemption. If a label is not affixed to
the cylinder, DO NOT allow the fumigator to use that cylinder.

New Buffer Zone Requirements

All 2016 MB labels now require both a treatment and an aeration buffer zone.
Both the treatment and aeration buffer zones are specific to the enclosure being
fumigated and must be determined by tables in the Environmental Protection
Agency (EPA) Methyl Bromide Commodity Fumigation Buffer Zone Lookup
Tables. The fumigators are responsible for using this website to determine the
buffer zones and reporting both buffer zones to the PPQ official. If the
treatment buffer zone is determined to be less than 30 feet, the PPQ official
will maintain PPQ’s standard 30 foot treatment buffer zone; otherwise, the new
treatment buffer zone must be observed. If the aeration buffer zone is
determined to be less than 200 feet, then PPQ’s standard “200 feet for 10
minutes” aeration buffer zone still applies for the first 10 minutes of aeration.
The fumigator must refer to EPA’s website to determine the minimum aeration
buffer zone to be maintained until the aeration period is complete and the
fumigator has verified that gas concentration levels meet the conditions in the
MB label.

Transiting through buffer zones

The label permits vehicles to transit through both treatment and aeration buffer
zones under specific conditions found in the label; it is up to the fumigator
determine how or whether vehicles may transit in accordance with the label.

1 “Report of Food Quality Protection Act (FQPA) Tolerance Reassessment and Risk Management
Decision (TRED) for methyl bromide, and Reregistration Eligibility Decision (RED) for Methyl
Bromide’s Commodity Uses”, archive dated August 2006.
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Chemical Treatments Fumigants—Methyl Bromide—Tarpaulin Fumigation
Materials Needed

When using the newer 2016 MB label, changes to certain procedures and
equipment in this chapter are displayed in a NOTICE box with a heading titled
“MB 2016 Label”.

MB 2016 Label (example)

NOTICE

Use this information when the fumigator is using the 2016 MB label.

When using existing stocks, follow the equipment and procedural guidance
that is displayed in the body of the text (outside of the NOTICE box).

If there is no “MB 2016 Label” NOTICE box, then the instructions apply to all
MB labels, 2016 and older.

Materials Needed

PPQ Official Provides

APHIS-approved leak detection device

Calculator (optional)

Forms (PPQ Form 429A and APHIS Form 2061, if necessary)
Self-contained breathing apparatus (SCBA) or supplied air respirator

L R K R 2
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Chemical Treatments Fumigants—Methyl Bromide—Tarpaulin Fumigation

Materials Needed

MB 2016 Label

NOTICE

In addition to the bulleted equipment list required from PPQ, PPQ must also

provide:

¢ Air

a cartridge for concentrations between 1 and 4 ppm

€@ APHIS-approved continuous real time gas monitoring device

K/
**

€ Self contained breathing apparatus (SCBA) NIOSH approval prefix TC-
13F or supplied air respirator NIOSH approval prefix TC-19C

purifying respirator NIOSH certified half-mask or full face piece with

Permanently mounted in PPQ owned facilities only, PureAire
Monitoring Systems, Inc., model Air Check Advantage. The Air
Check Advantage can be calibrated either by the manufacturer or by
the PPQ official. Calibrate according to the manufacturer’s User
Guide. Refer to Chapter 8: Equipment for more information.

Portable Photoionization Detector (PID), RAE Systems, Inc. model
MiniRAE 3000. The MiniRAE 3000 must be calibrated by the PPQ
official according to the manufacturer’s User Guide. Refer to Chapter
8: Equipment for more information.

Fumigator Provides

€ APHIS-approved gas detection device? (e.g. thermal conductivity (TC)
analyzer, infrared device, etc.)

L R 2R 4

Carbon dioxide filter (e.g., Ascarite

Auxiliary pump for purging long gas sample tubes

®)

Colorimetric tubes (Refer to Appendix E for a list of APHIS-approved

product ranges)

L R R R R R 2

Desiccant (Drierite

®)

Electrical wiring (grounded, permanent type), three prong extension cords
Exhaust blower and ducts

Fans (circulation, exhaust, and introduction)

Framework and supports

Gas introduction line

2 The MB

monitor must be calibrated annually. Refer to Chapter 8: Equipment for calibration

information. If using a TC analyzer, Drierite and Ascarite must be used.
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Materials Needed

Gas sampling tubes

Heat supply

Insecticides and spray equipment
Loose, wet sand

Methyl bromide

Padding

Sand or water snakes or adhesive sealer

Scales or dispensers3

Self-contained breathing apparatus (SCBA) or supplied air respirator
Tape

Tape measure

Tarpaulin

Temperature recorder and temperature sensors*

Thermometer’

Volatilizer (filled with water or antifreeze)

L 2R J I IR 2K 2K 2% 2K J2ER 28 2% 2R 2% 2% 2R 4

Warning signs/Placarding

3 All scales must be calibrated by the State, a company that is certified to conduct scale calibrations,
or by the fumigator under the supervision of PPQ. The source and date of calibration must be posted
in a visible location on or with the scale at all times. The scale must be calibrated following every
repair or a minimum of every year.

4 Temperature sensors must be calibrated annually by the manufacturer or National Institute of
Standards and Technology (NIST) within the range of 40 °F to 80 °F (4.4 °C to 26.7 °C).

5 The thermometer must be calibrated or replaced annually.
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Preparing to Fumigate

MB 2016 Label

NOTICE

In addition to the bulleted equipment list required from the fumigator, the
fumigator must also provide:

€ Air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge for concentrations between 1 and 4 ppm

€ APHIS-approved direct read gas detection device

R/

s Colorimetric tubes (e.g. Draeger, Sensidyne)
€ APHIS-approved continuous real time gas monitoring device

% Permanently mounted in PPQ owned facilities only, PurcAire
Monitoring Systems, Inc., model Air Check Advantage

++ Portable Photoionization Detector (PID), RAE Systems, Inc. model
MiniRAE 3000

« Devices must be calibrated according to the manufacturer’s User
Guide. Refer to Chapter 8: Equipment for more information.

€ Self contained breathing apparatus (SCBA) NIOSH approval prefix TC-
13F or supplied air respirator NIOSH approval prefix TC-19C

Preparing to Fumigate

Step 1: Selecting a Treatment Schedule
The PPQ official will select a treatment schedule to effectively eliminate the
plant pest.

Turn to the Treatment Schedule Index and look up the available treatment
schedule(s) by commodity (example—apples, pears, or citrus) or by pest (e.g.,
Mediterranean fruit fly). Some commodities may have several treatment
schedules. Refer to Residual Effect on page 2-3-11 for a list of those
commodities which may be damaged by MB. Each treatment schedule lists the
target pest or pest group (e.g., Ceratitis capitata, surface feeders, wood borers),
commodity, or both pest and commodity. If there is no schedule, the
commodity may not be fumigated. Refer to Table 2-3-1 on page 2-3-3 to
determine if a schedule is available under a FIFRA Section 18 Exemption. If a
treatment is required, go to Table 2-4-1.

2-4-6

Treatment Manual 02/2024-01



Chemical Treatments Fumigants—Methyl Bromide—Tarpaulin Fumigation
Preparing to Fumigate

Table 2-4-1 Determine Reporting Requirements

If a Treatment is Required: Then:
As a result of a pest interception GO to Step 2
As a condition of entry GO to Step 3

Step 2: Issuing a PPQ Form 523 (Emergency Action Notification)

When an intercepted pest is identified and confirmed by a PPQ Area Identifier
as requiring action, the CBP or PPQ official will issue a PPQ Form 523
(Emergency Action Notification - EAN) to the owner, broker, or
representative. The EAN will list all treatment options. Follow instructions in
Appendix A for completing and distributing the PPQ Form 523.

Step 3: Determining Section 18 Exemptions and Sampling Requirements
After selecting the treatment schedule, the PPQ official will be able to
determine which treatment schedules are FIFRA Section 18 Exemptions. The
schedule will be followed by a “NOTICE” box to help identify the current
exemption status. Some treatment schedules are only FIFRA Section 18
Exemptions at specific temperature ranges. Check the treatment schedule and
temperature to determine if the fumigation will be a FIFRA Section 18
Exemption. Refer to Table 2-3-1 on page 2-3-3 to determine if a schedule is
available under a FIFRA Section 18 Exemption.

Step 4: Selecting a Fumigation Site
The PPQ official and the fumigator must consider the following factors in
selecting a fumigation site:

Ability to heat (in colder areas)

Aeration requirements

Electrical power supply

Impervious surface

Multiple fumigation buffer zone overlap

Nonwork area that can be effectively marked and safeguarded or isolated
Water supply

Well-lighted area

Well-ventilated, sheltered area

L 2R 2R 2R 2R 2R 2K 2R R 2
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Preparing to Fumigate

Well-Ventilated, Sheltered Area

The PPQ official and the fumigator must select sites that are well-ventilated
and sheltered. A well-ventilated site is required for exhausting gas before and
when the tarpaulin is removed from the stack. Most warehouses have high
ceilings and a number of windows/doors which can be used for ventilation.
Some gas will escape from the tarpaulin even in the best conditions. Avoid
areas where strong drafts are likely to occur.

In warehouses, the fumigator must provide an exhaust system to exhaust MB
to the outside of the building. The fumigator must ensure that the exhausted
gas does not reenter the building nor endanger people working outdoors.

When treatments are conducted in a particular location on a regular basis, the
PPQ official must ensure that the fumigator designates a permanent site. At
such sites, the fan used to remove the fumigant from the enclosure during
aeration must be connected to a permanent stack extending above the roof
level.

If fumigations are conducted outside, ensure that the fumigator selects a site
that is semi-sheltered such as the leeward side of a warehouse, pier, or building
that offers some protection from severe winds. Severe winds are defined as
sustained winds or gusts of 30 m.p.h. or higher for any time period. Do not
allow the fumigator to proceed if there is a forecast from the National Weather
Service of severe winds and/or thunderstorms at the beginning of, or for the
entire length of, the fumigation.

Ability to Heat

When cooler temperatures (below 40 °F) are expected, the fumigator must
ensure that the commodity temperatures are maintained above 40 °F. The PPQ
official will take the ambient (air) temperature 12 inches above the floor.

For treatments lasting 6 hours or longer, temperatures must be maintained at or
above the starting treatment temperature for the entire duration of the
treatment. Additionally, the PPQ official must monitor the temperature of the
enclosure using temperature sensors and a temperature recorder. The
temperature recording system for treatments lasting 6 hours or longer must
meet the following specifications:

€ Accurate to within 0.6 °C or 1.0 °F in the treatment temperature range
of 4.4 °C to0 26.7 °C (40 °F to 80 °F)

€ Calibrated annually by the National Institute of Standards and Technology
(NIST) or by the manufacturer

«* The calibration certificate will list a correction factor, if needed, and
the correction factor would be applied to the actual temperature
reading to obtain the true temperature.
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Preparing to Fumigate

€ Capable of printing all temperature readings or downloading data to a
secure source once per hour throughout the entire treatment (all
temperature data must be accessible at a safe distance during the
fumigation)

€ Tamper-proof

If one or more of the temperature readings go below the minimum temperature
specified in the treatment schedule, the fumigation will be considered a failed
treatment. The commodity must be re-treated, returned to the country of origin,
reexported, or destroyed.

A CAUTION

Commodities used for food or feed may not be re-treated. If commodities fall into this
category, the only options are the following:

€ Return to the country of origin

@ Reexported to another country if they will accept the shipment

& Destroy by incineration

The PPQ official ensures that the fumigator places thermocouples evenly
throughout the enclosure or container. The placement of the temperature
sensors will vary depending on the item fumigated and the configuration of the
fumigation site. Contact the USDA-APHIS-PPQ-S&T-TMT (305) 278-4877
for instructions regarding exact placement of the temperature sensors. Use
Table 2-4-2 to determine the number of temperature sensors needed based on
size of the enclosure.

Table 2-4-2 Determine the Number of Temperature Sensors

Size of Enclosure (ft3) Number of Temperature Sensors
Up to 10,000 3
10,001-25,000 6
| 25,001-55,000 9
Larger than 55,000 12

NOTICE

Do not use flame or exposed electrical element heaters under the tarpaulin during
treatment because MB may cause the formation of hydrogen bromide. Hydrogen
bromide (hydrobromic acid) is a highly corrosive chemical which can cause damage
to the heater and to surrounding materials, including the commaodity. Hot air or
radiator type heaters can be used for heating under tarpaulins. When using space
heaters to heat warehouses, there must be adequate ventilation.

02/2024-01
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Chemical Treatments Fumigants—Methyl Bromide—Tarpaulin Fumigation

Preparing to Fumigate

Impervious Surface

Select an asphalt, concrete, or tight wooden surface—not soil, gravel, or other
porous material. If you must fumigate on a porous surface, require the
fumigator to cover the surface with plastic tarpaulins. For large fumigations,
covering the surface is not usually practical because pallets must be
rearranged and heavy equipment used to move the commodity. On docks,
wharfs, and piers, require the fumigator to seal cracks, holes, and manhole
covers which will allow the MB to escape through the floor.

Nonwork Area
MB 2016 Label

NOTICE

The fumigator will determine the treatment buffer zone in accordance with the
Environmental Protection Agency (EPA) Methyl Bromide Commodity
Fumigation Buffer Zone Lookup Tables.

The treatment buffer zone surrounds the area where access is limited during
treatment. If the fumigator determines that the buffer zone is less than 30°, then
PPQ requires a 30” buffer zone. If the fumigator determines that the buffer zone
is greater than 30°, then PPQ must observe the prescribed buffer zone.

The treatment buffer zone extends from the perimeter of the enclosure to a
distance determined by the fumigator in accordance with the label. Entry by
any person except the PPQ official and the fumigator is prohibited except as
provided in the “Exceptions to Buffer Zone Entry Restrictions” section of the
label.

The treatment buffer zone begins when the fumigant is introduced into the
enclosure and ends when aeration begins, at which point the aeration buffer
zone requirements apply.

The fumigator must define treatment and aeration buffer zone perimeters using
physical barriers (such as walls, ropes, etc.) and placards to limit access to the
buffer zone. Placards must meet all label requirements regarding specific
warnings, information, and language.

The fumigator will permit transiting through buffer zones in accordance with
the “Transit Exception” section of the label.

Buffer Zone Overlap for Multiple Enclosures

For multiple enclosures where buffer zones overlap, the fumigator must
recalculate both the treatment and aeration buffer zones in accordance with the
label and supply them to the PPQ official.
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Nonwork Area

The PPQ official and the fumigator must select a secure area where traffic and
people are restricted from entering and which is isolated from people working.
A nonwork area is preferred to help prevent accidents, such as a forklift
piercing a tarpaulin. The fumigation area is the area 30 feet surrounding the
tarpaulin and is separated from the non-fumigation area by a physical barrier
such as ropes, barricades, or walls. If a wall of gas-impervious material is less
than 30 feet from the tarpaulin, the wall may serve as the edge of the secured
area. The fumigator must placard within the perimeter of the secured area.
Placards must meet label requirements regarding specific warnings,
information, and language. Placards generally include the name of the
fumigant, the fumigation date, time, and the name of the company conducting
the fumigation. The fumigator must restrict access to the fumigation area to the
fumigator’s employees and PPQ employees monitoring the treatment. Use
rope or marker tape to limit access within 30 feet of the enclosure. Unless you
(PPQ) authorize their use, do not allow motor vehicles (includes forklifts) to
operate within 30 feet of the enclosure and aeration area during the fumigation
and aeration periods. The area outside the 30-foot perimeter is usually regarded
as a safe distance from the tarpaulin. Gas concentrations exceeding 5.0 ppm
(TLV for MB) are seldom recorded by gas monitoring, except during aeration.
The 30-foot perimeter is not specifically mentioned on the MB label, but is
required for PPQ supervised fumigations. When space is tight, it is permissible
to overlap two adjoining 30-foot perimeters. When multiple fumigations are
occurring simultaneously, there must be sufficient space for a person wearing
SCBA to walk between the tarpaulins.

Electrical Power Supply

An adequate electrical source must be available to run the circulation fans and
the gas detection device. A separate line should be available for the gas
detection device. Electrical outlets must be grounded and conveniently located
in relation to the fumigation area. PPQ does not allow generators as a power
source except under emergency conditions.

Water Supply

A water supply is necessary for safety purposes. Water is necessary for
washing off MB if the liquid form is spilled on someone. If no permanent
water is present on site, the fumigator must provide a 5-gallon supply of
potable, unfrozen water.

Well-Lighted Areas

The fumigator will ensure that the area has adequate lighting for safety
purposes and for reading gas detection devices, thermometers, and determining
whether the tarpaulin has holes or tears.
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Aeration Requirements

The fumigator is responsible for all aspects of aeration. When the fumigation is
a Section 18 exemption fumigation, the PPQ official is required to verify the
final gas concentration reading(s). Refer to Aeration on page 2-4-38 for more
information.

Step 5: Arranging the Stack

Break Bulk Cargo

Ensure that the fumigator arranges the cargo in a square or rectangular shape, if
possible, to make it easy to cover and to calculate the volume of the stack. An
even shaped stack is easy to tarp. The height of the stack should be uniform so
dosage can be calculated accurately. For loose cargo, the tarpaulin should be 2
feet above the load and 1 foot from the sides and ends. Unless specified in the
treatment schedule, cargo should not exceed two-thirds of the volume of the
area to be fumigated. Contact S&T-TMT for approval for any enclosure larger

than 25,000 ft>. For large enclosures, it may be necessary to:

Add more sampling tubes
Install extra circulation fans

Introduce the fumigant at several sites, using multiple volatilizers

L R 2R 2 2

Run the circulation fans longer than the first 30 minutes if the difference
between the highest and lowest gas concentration readings exceeds four
ounces

Once S&T-TMT has approved the site and enclosure, it does not require
additional approvals for subsequent fumigations. The PPQ official must
ensure that the commodity is on pallets to permit air movement along the floor
and between the cargo. Allow an inch or more of space between pallets. By
arranging the stack evenly and with space between pallets or cartons, the
fumigant will be effectively distributed and dosage calculation should be easier
and more accurate. Dosages are easier to calculate when the dimensions are
uniform.

When the fumigation involves multiple stacks, PPQ will ensure that the
fumigator allows 10 feet of space between each uncovered stack. After the
stack is tarped, there should be approximately 5 feet between enclosures.
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Containerized Cargo

Ensure that the fumigator places no more than eight containers that are 20 to
40 feet in length under a single tarpaulin. APHIS does not allow containers to
be stacked. Stacking may create too great a safety risk to the person placing the
tarp, fans, and gas monitoring leads. If fumigating multiple containers in a
single row, ensure that the fumigator has all the doors opening on a center aisle
toward each other (see Figure 2-4-1 on page 2-4-14). The aisle must be at least
3 feet wide. Open all doors completely, if possible.

However, APHIS will allow fumigation of containerized cargo with one door
open on each container using a configuration such as the one shown in Figure
2-4-2 on page 2-4-14, or in a single row of eight containers. Require the
fumigator to introduce gas at both ends of this long row configuration, either at
the same time or half at one end and half at the other end. In any case, the
single open door on each container must be kept from closing during the
fumigation, either taped or blocked open.

A CAUTION

APHIS recommends that perishable commodities be fumigated outside their
containers, but does allow fumigation inside the container. Because it is difficult to
aerate the container, the commodity may be damaged by the fumigant if left in the
container. When a commodity is removed from the container, spray the empty
container according to T402-d Pests: Miscellaneous Hitchhiking Insects (E.g.,
Crickets, Scarab Beetles, Ants, Africanized Honeybee Swarms, Spotted Lanternfly)
as a precaution against hitchhiking pests.

02/2024-01

Treatment Manual 2-4-13



Chemical Treatments Fumigants—Methyl Bromide—Tarpaulin Fumigation
Preparing to Fumigate

To conserve MB use, S&T-TMT recommends that containers be removed from
their chassis prior to fumigation. If this is not done, then the space beneath the
container must be calculated as part of the total volume being fumigated.

Figure 2-4-1 Container Arrangement in Two Rows with Both Doors Open

— m———

Figure 2-4-2 Container Arrangement in Two Rows With One Door Open
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If fumigating multiple containers in a single row, require the fumigator to open
the rear doors on the same side of the stack. If containers are parked parallel to
one another and close together, it is permissible to open only the door on the
right side of each container, overlapping and taped to the closed left door of the
container adjacent to it. If containers are not parked closely together, all doors
must be completely open.

Ensure that containers are not loaded beyond 80 percent of their capacity.
Ensure that bulk commodities are placed in boxes or containers on pallets. The
pallets must be loaded in the container so that there is at least 2 inches of space
under the commodity and between each pallet. There must be a minimum of 18
inches above the commodity. This facilitates uniform gas distribution and
allows a crawl space for placing the gas sampling tubes and fans. (Some
restacking of cargo may be necessary to meet this requirement.) If the
container is tarped, no additional head space is required between the roof of the
container and the tarp, unless the pest is found on the outside of the container.

Gas Penetration and Distribution
MB will penetrate most cargo easily. Penetration is enhanced by the
availability of free MB.

All packaging used in USDA quarantine fumigations must comply with the
standards in Packaging Materials Approved for Fumigation on page 2-3-8.
Some of the more common types of impermeable materials are cellophane,
plastic, wax coated materials, laminated, and waterproofed papers. Tight
wooden packing cases are also relatively gas tight. Impermeable materials will
allow some gas to penetrate, but make it difficult to aerate and evacuate the
gas. Require the fumigator to remove, perforate, or open all impermeable
materials.
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Step 6: Arranging and Operating Fans

Break Bulk Cargo

Require the fumigator to use fans which have the capacity to move a volume in
cubic feet per minute equivalent to the total volume of the enclosure. Refer to
Table 2-4-3 to determine the number and placement of fans.

Table 2-4-3 Determining Number and Placement of Circulation Fans for Tarped
Break Bulk Cargo

Vol ; Number of
olume o
3 2,500 CFM. Require the fumigator to place the fans:

Enclosure (ft°) | Fans (2 axial-

type blade)
5,000 2 1. On the floor at the rear of the stack facing the front

2. At the top front (MB introduction site) facing the
rear

5,001-7,500 3 1. On the floor at the rear of the stack facing the front

2. At the top front (MB introduction site) facing the
rear
3. Upper middle facing the rear

' 10,001-25,000 | 5-7

7,501-10,000 4

—_

. On the floor at the rear of the stack facing the front
At the top front (MB introduction site) facing the
rear

Upper middle facing the rear

On the floor near the middle facing the front

N

On the floor at the rear of the stack facing the front
At the top front (MB introduction site) facing the
rear

Upper middle facing the rear

On the floor near the middle facing the front
Various locations

N R

o kR

> 25,000 Consult S&T-TMT

Require the fumigator to turn on all fans to make sure they work. The fans
must be operated during gas introduction and for 30 minutes after the gas is
introduced. If after taking gas concentration readings the fumigant is not
evenly distributed (as indicated by concentration readings within 4 oz. of each
other), require the fumigator to run the fans until the gas is evenly distributed.
Require the fumigator to run fans when adding gas, but only long enough to
obtain even gas distribution.
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Containerized Cargo

Require the fumigator to use an appropriate number of fans which have the
capacity to move the equivalent cubic feet per minute of the total volume of the
enclosure. Use two fans in the container to circulate the gas. Place one fan of at
least 2,500 cfm at the top of the load (near door) of each container facing the
opposite end of the container. Place the second fan on top of the load facing the
door.

Require the fumigator to place air introduction ducts for aeration into the far
ends of each container opposite the doors and to place exhaust ducts on the
ground in front of the doors of the containers. The fumigator must place the
end of the ducts near the edge of the tarpaulin so they can be pulled under the
tarpaulin when aeration begins.

Step 7: Placing the Gas Introduction Lines

MB is converted from a liquid into a gas by a volatilizer. Ensure that the line
that runs from the MB cylinder into the volatilizer is 3,000 PSI hydraulic high
pressure hose with a 3/8 inch interior diameter (I.D.) or larger. From the
volatilizer, MB gas is introduced into the structure by means of a gas
introduction line. The gas introduction line must be a minimum of 350 PSI
with a 1/2 inch L.D. or larger.

Break Bulk Cargo

Ensure that the fumigator places the gas introduction line directly above the
upper front fan and attaches the line to the top of the fan to prevent movement.
Anunsecured introduction line could tear the tarpaulin, move the line, or direct
it out of the airflow. Require the fumigator to attach the fan firmly to the cargo
or have a base that prevents it from toppling (not a pedestal type). Require the
fumigator to place a piece of impermeable sheeting over the commodity and to
the front of each gas supply line. The sheet will prevent any liquid MB from
coming in contact with the cargo.

Containerized Cargo
The number and placement of gas introduction lines depend on the number and
arrangement of containers to be fumigated.

For single containers, ensure that the fumigator installs the introduction line
directly above the fan near the door of the container.

For multiple containers, ensure that the fumigator places the appropriate
number of introduction lines to ensure even gas distribution.
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If you are fumigating five or more containers under one tarpaulin, then require
the fumigator to use a minimum of two gas introduction lines to ensure even
gas distribution.

Step 8: Placing the Gas Sampling Tubes

Break Bulk Cargo
Ensure that the fumigator installs a minimum of three gas sampling tubes for

fumigations up to 10,000 ft’ positioned in the following locations (refer to
Figure 2-4-3):

€@ Front low—front of the load, 3 inches above the floor
€ Middle center—center of the load, midway from bottom to top of the load
€ Rear high—rear of the load, at the extreme top of the load

Figure 2-4-3 Example of the Position of Gas Sampling Tubes (Side View)

For fumigations from 10,001 to 25,000 ft3, require the fumigator to use six gas
sampling tubes, positioned in the following locations:

Front low—front of the load, 3 inches above the floor

Upper front quarter section

Middle center—center of the stack, midway from bottom to top
Upper rear quarter section

Lower rear quarter section

LR 2R 2R 2% 2% 4

Rear high—rear of the stack, at the extreme top

The PPQ official must contact S&T-TMT for approval of fumigations larger

than 25,000 ft>, for instructions for number of gas sampling tubes, and for
other technical information.
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For Khapra beetle cargo containing baled, packaged, finely milled, or closely packed
commodities, require the fumigator to place two additional gas sampling tubes in the
center of the bags, packages, or bales. Before placing gas sampling tubes in com-
modities, require the fumigator to place burlap over the end of the tube and secure
the burlap to the tube with tape.

Containerized Cargo

For all containers (either 20 or 40 feet in length) under the same tarpaulin,
require the fumigator to use at least three tubes per container, positioned as
follows:

€ Front low—mnear the floor at the door end of the container
€ Middle center—rear of the load at the high end opposite the fan
€ Rear high—midway from front to back, at mid-depth

If treating commodities for khapra beetle, require the fumigator to install the
following additional gas sampling tubes:

€ High (in the commodity)
€ Low (in the commodity)

Require the fumigator to cover the end of the gas sampling tube with burlap
taped to the tube before inserting into the commodity.
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Break Bulk and Containerized Cargo

Require the fumigator to use gas sampling tubes of sufficient length to extend
from the sampling position inside the enclosure to at least 30 feet beyond the
tarpaulin. Ensure that all the gas sampling tubes meet in one area for ease and
safety in taking gas concentration readings. Do not permit gas sampling tubes
to be spliced. Before starting the fumigation, check for gas sampling tube
blockage or pinching by connecting each tube to a MityVac hand pump or to
the gas detection device for a short time. If the tube is blocked, the flow to the
device will drop sharply. Require the fumigator to replace any defective gas
sampling tubes.

Require the fumigator to secure all gas sampling tubes in place under the
tarpaulin and label each one at the end where the gas concentration readings
will be taken. By labeling each gas sampling tube, you will be able to record
concentration readings easily.

Step 9: Padding Corners

Ensure that the fumigator looks for corners and sharp angles which could tear
the tarpaulin. Do not allow the fumigator to use commodity to support the
tarpaulin. If the sharp angles or corners cannot be eliminated, the fumigator
must cover them with burlap or other suitable padding (e.g., old tires or cloth)
(see Figure 2-4-4).
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gas sampling tubes

gas introduction line

@ = circulation fans
—

\ = sandsnakes

Figure 2-4-4 Typical Break Bulk Arrangement with Fans, Leads, Introduction
Line, Padding, and Sand Snakes

Step 10: Measuring the Temperatures

Commodity and space temperatures must be 40 °F or above.

Temperature recordings should be rounded to the nearest tenth of a degree (°C or
°F).

The PPQ official must determine the temperature of the commodity in order to
select the proper dosage rate. Depending on whether or not you are fumigating
a pulpy fruit or vegetable, either the commodity temperature or an average of
the commodity and air temperatures will be used. A pulpy fruit or vegetable
can support internal feeding insects, is fleshy and moist, and can be probed
with a temperature measuring device. Examples include, but are not limited to
peppers, onions, and grapes.

For pulpy fruits and pulpy vegetables, insert the thermometer into the pulp and
use only the commodity temperature to determine the dosage rate. For
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commodities that have been refrigerated, probe the fruit that have the lowest
pulp temperature. Again, fumigate only when the fruit pulp is 40 °F or higher.

NOTICE

Fresh fruits and vegetables that require fumigation treatment as a condition of entry,
must meet the minimum temperature requirement of 40 °F (4.4 °C), at the time of
discharge. This may require the gradual warming of the shipment over the later
course of the voyage to ensure that the commodity achieves the proper minimum
temperature of 40 °F (4.4 °C).

This process will facilitate whether or not the fumigation treatment of the cargo takes
place on the same day of arrival.

If the commodity has no pulp (for example, peas, beans, grains, herbs, spices,
etc.) take the temperature of the air space immediately surrounding the
commodity as well as the commodity temperature and use Table 2-4-4 to
determine the correct temperature for use when selecting the proper dosage
rate.

To take temperature readings, use a calibrated bimetallic, mercury, or digital
long-stem thermometer.

The presence of ice indicates temperatures below 40 °F. If ice is present anywhere
in the box, pallet, or fumigation enclosure, do not fumigate the commodity.

Table 2-4-4 Determine Whether to Use Commodity or Air Temperature for
Determining Dosage Rate for Nonpulpy Commodities

Then, for commodities other than
If the air temperature is: And: pulpy fruits, pulpy vegetables, or
logs and lumber:

Higher than the commodity Use the single lowest commodity
temperature temperature for determining the

E— dosage rate (Do not use the average

commodity temperature.)

Lower than the commodity | By less than 10

temperature degrees
By 10 degrees or Use the average of the single lowest
more air and commodity temperatures for

determining the dosage rate. (Never
initiate a fumigation if any commodity
temperature reads lower than 40 °F.)
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EXAMPLE You are about to fumigate a shipment of fresh herbs. The commodity
temperature is 82 °F and the air temperature is 55 °F. Average the air
and commodity temperatures to determine the dosage rate because
the air is 27 degrees lower than the commodity temperature and the
commodity is not pulpy. The average of the two temperatures is 68.5
°F. Use 68.5°F to determine the dosage rate. (T101-n-2: use 2.5 Ibs.
for 2 hours)

Logs and Lumber

The PPQ official will select several representative locations within the stack at
the ends of the logs or pieces of lumber. Require the fumigator to drill holes in
them to accommodate a thermometer. After drilling, wait at least 10 minutes to
allow the wood around the holes to cool. Insert the thermometer into the drilled
holes. Record the temperature from each hole.

Base the dosage calculation on the lowest reading obtained. Do not average
temperatures. All readings must be above 40 °F to initiate the fumigation. If
not, the fumigation must be postponed.

The PPQ official must record the temperatures in Block 22 of the PPQ Form
429A.

In the electronic 429 database, record the temperatures in the space and
commodity fields in the Treatment form.

NOTICE

When the commodity and air temperature drastically differ, moisture may condense
inside the gas sampling tubes or inside the gas detection device and cause
inaccurate gas concentration readings. The fumigator is responsible for ensuring
that the gas sampling tubes are free from water as described in the instrument
instruction manual. The PPQ official must check the Drierite and Ascarite frequently,
and change it as soon as it becomes saturated with water (turns pink) to obtain true
gas concentration readings. Never fumigate commodities that are frozen.

Step 11: Covering the Stack

The fumigator must cover the stack, check the tarpaulin for rips, tears, and
holes, look at the spots that have been taped, and verify they are properly
sealed. If needed, the fumigator must repair all holes, rips, and tears.

The tarpaulin should be made of a material such as vinyl, polyethylene plastic,
or coated nylon.

€ 4 mil vinyl or polyethylene plastic tarpaulins are only approved for one
usage

€ 6 mil vinyl or polyethylene plastic tarpaulins may be used up to four
times with the PPQ official’s approval for each usage
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€ 10 to 12 mil vinyl or plastic coated nylon tarpaulins may be approved for
multiple uses with the PPQ official’s approval for each usage

The fumigator should cover all corners and sharp ends with burlap or other
padding to prevent the tarpaulin from ripping. Have the fumigator pull the
tarpaulin over the stack, being careful not to catch or tear the tarpaulin. Make
sure there is sufficient structural support to raise the tarpaulin 2 feet above and
1 foot beyond the sides of the commodity.

The tarpaulin must be large enough to provide a floor overlap of at least 18
inches around all sides of the stack. The fumigator must carefully lay the
tarpaulin out to prevent excess folds or wrinkles along the floor, especially
around corners.

Sealed containers and vans cannot be considered “fumigation chambers” and
therefore must be covered by a tarpaulin unless they can pass the pressure-leakage
test. (Refer to Chapter 2-8.)

Step 12: Sealing the Tarpaulin

The fumigator must seal the tarpaulin with loose, wet sand, sand snakes, water
snakes, adhesives, or a combination. If there is danger of crushing or crimping
the gas sampling or introduction tubes, use the loose, wet sand. If using snakes,
use two rows of snakes along the sides and three rows on the corners. The
snakes should overlap each other by approximately 1 foot. The goal in sealing
the tarpaulin is to get the tarpaulin to lie flat against the floor to prevent gas
from leaking out. When wind is not a factor, plastic tape may be used for
sealing the tarp. The tape must be at least 2 inches in width, and applied (only
to a smooth surface) with the aid of high-tack spray adhesive.

The fumigator must seal the corners by laying two sand snakes around the
corner and working the tarpaulin until it is flat. Place a third snake on top of the
two other snakes to provide additional weight to force the tarpaulin against the
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floor. Loose, wet sand can be used in the area where the gas introduction line,
electrical cords, and gas sampling tubes extend from under the tarpaulin.

Step 13: Measuring the Volume

Using a 100-foot tape measure, the PPQ official and the fumigator must
carefully measure the length, width, and height of the enclosure. Never
estimate the measurements. An error in measurement of as little as 12 inches
can result in miscalculation of the dosage by as much as 15 percent. When
measuring, round off to the nearest quarter foot (example: 3 inches =.25 feet).
In the case of fumigations of edible commodities, an error can result in an
unacceptable level of residue on the commodity. If the sides of the enclosure
slope outward from top to bottom, measure both the top and bottom and
average the two to determine the dimension. Enclosure height should always
be uniform and not require adjustment.

Formula for determining volume:

Length x Width x Height = volume in cubic feet

EXAMPLE A stack with measurements H=10'6", L=42’3", W=10’9”
10.50 x 42.25 x 10.75 = 4,768.9 ft3 round to 4,769 ft3

The PPQ official must record the volume in Block 26 of the PPQ Form 429A.

In the electronic 429 database, record the length, width, and height in the
corresponding fields under the “AMT of Gas Introduced” heading on the
Treatment form. The total volume of the enclosure will be calculated.

Step 14: Calculating the Dosage
The PPQ official must calculate the dosage using the following steps:

1. Refer to the treatment schedule for the correct dosage rate (1bs/1000 ft3)
based on temperature. See Measuring the Temperatures on page 2-4-21.

2. Multiply the dosage rate (1bs/1000 ft) by the volume (ft}) to get the dosage
in pounds.

3. Round to the nearest 1/4 pound.

Volume (ft3) x Dosage Rate (Ibs.)
1,000 ft3

Dosage (Ibs.) =

Figure 2-4-5 Formula for Calculating MB Dosage for Tarpaulin Fumigations
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In the electronic 429 database, the PPQ official must enter the dosage rate in
the “dosage” field and the total amount of gas required for the fumigation will
be displayed in the “GAS REQUIRED” field.

EXAMPLE You need to determine the dosage rate for a stack with a volume of

3,000 ft3. For 72 °F (air and commodity temperatures), the treatment

schedule lists the dosage rate at 2 pounds per 1,000 ft3. Determine
the dosage using the following calculation:

3,000 ft3 x 2 Ibs./1000 ft3 = 6 Ibs. methyl bromide

Step 15: Making a Final Check
Before introducing the gas, the PPQ official and the fumigator must ensure
that the following activities are performed:

1.

Turn on all fans and APHIS-approved gas detection devices to make sure
they work.

Warm up and zero APHIS-approved gas detection devices (if required) as
described in Equipment on page 8-1-1.

Start volatilizer and heat water to 200 °F or above. A minimum
temperature of 150 °F is required at all times during the introduction
process. Refer to Volatilizer on page 8-1-14 for temperature monitoring
procedures.

Place fumigant cylinder with gas introduction line on scale and take the
initial weight.

A. Ensure the gas introduction hose is attached to the cylinder.

B. After obtaining the correct weight, subtract the dosage to be introduced
into the enclosure.

C. After introducing the proper amount of gas, the scale will be balanced.

Ensure that the tarpaulin is placarded and the area secured; only people
working on the fumigation are allowed in the area.

Ensure that the tarpaulin is free from rips, holes, and tears.

Ensure that all gas sampling tubes are labeled and are not crimped or
crushed.

% Visually inspect sampling tubes or use a gas detection device, an

electric or Mityvac® hand pump to test for unrestricted gas flow.
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NOTICE

Erroneous gas readings may occur if the sampling tubes become blocked or
crimped. It would be impossible to install new sampling tubes during the fumigation.
To avoid an unsuccessful fumigation, test sampling tubes before the treatment
begins.

Refer to the following steps to test the sampling tubes using a MityVac pump: (See
Mityvac Hand-Held Vacuum Pump on page 8-1-23)

1. Prior to gas introduction, connect a MityVac hand-held vacuum pump to a sam-
pling tube.

2. Squeeze the handle on the MityVac unit. If the line is blocked, a vacuum will be
indicated on the MityVac gauge. For sampling tubes longer than 25 feet, squeeze
the handle two or three times. The MityVac pump has the capacity to attain and hold
25 inches of Hg vacuum and a minimum of 7 psig pressure.

3. Disconnect the MityVac pump from the sampling tube and repeat this procedure
for each sampling tube.

8. Verify that there is enough gas in the cylinder and if necessary, that other
cylinders are available.

9. Check the gas introduction line connections to ensure they are tight and
free of leaks (wearing the SCBA.)

10. Verify that all safety equipment, especially SCBA, is available and in
working order.

11. If using a T/C analyzer, install Drierite® and Ascarite® filters as required
in Thermal Conductivity Gas Analyzers on page 8-1-2

Other gas detection devices may not require the use of Drierite® or Ascarite”®.

Conducting the Fumigation

Step 1: Introducing the Gas
‘A CAUTION

The acceptable air concentration level for methyl bromide (MB) is 5 ppm. A respira-
tor (approved SCBA) is required if the MB concentration level in the air is unknown
or greater than 5 ppm at any time. The PPQ official and the fumigator must use
SCBA while introducing the gas, checking for leaks, when taking aeration readings,
and inside the buffer zone.

MB 2016 Label

If MB concentration levels are between 1-4 ppm, the PPQ official and the fumigator
may wear an air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge.
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Conducting the Fumigation

Require the fumigator and PPQ official to use SCBA while introducing and
adding gas. The PPQ official is not required to be in the treatment buffer zone
during the fumigation except as required for monitoring activity. The PPQ
official must ensure that the fumigator turns on all fans before introducing the
gas. When using large cylinders of MB, the fumigator should slightly open the
cylinder valve, then close the valve.

If the PPQ official or fumigator notices a cloud, plume, vapor, or mist coming from
the introduction equipment during gas introduction, the fumigator must TURN OFF
the valve on the gas cylinder, EVACUATE the area immediately, and ABORT the
fumigation.

No person should place any part of their body into the cloud, plume, vapor, or mist.
After the cloud plume has dissipated, measure gas concentration levels at the gas
cylinder using any APHIS-approved continuous real time gas detection device.

When gas concentration levels at the cylinder reach 5 ppm or less, the fumigator
must identify the source of the leak and correct it before restarting the fumigation.

Any person within the treatment buffer zone must wear and use SCBA equipment
during gas introduction and gas addition.

With an APHIS-approved continuous real time gas detection device, the
fumigator must check all connections on the gas introduction hose (between
the MB cylinder and the volatilizer) for leaks. If leaks are found the fumigator
must tighten the connections and repeat the test.

When no leaks are found, require the fumigator to open the valve to the point
where 3 to 4 pounds of MB are being introduced per minute. The water
temperature in the volatilizer should never go below 150 °F at any time during
gas introduction. The water in the volatilizer may include an antifreeze and
should be handled with the appropriate safeguards.

A CAUTION

Do not touch the gas introduction line with your bare hands—you could get burned!
Close the cylinder valve once the proper dosage has been introduced.

The fumigation time begins once all the gas has been introduced. The PPQ
official must record the time gas introduction was started and completed in
Block 32 on the PPQ Form 429A.

In the electronic 429 database, record the fumigation date, gas introduction
start and finish time in the corresponding fields under the “GAS
INTRODUCTION” heading on the Treatment form.
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Conducting the Fumigation

Require the fumigator to run the fans for 30 minutes to achieve even gas
distribution. The PPQ official must take the initial concentration reading 30
minutes after all the gas has been introduced.

Do not begin counting the fumigation time until all the gas has been introduced and
the valve on the MB tank is closed.

Step 2: Testing for Leaks

Require the fumigator to wear the SCBA to test for leaks using an APHIS-
approved leak detection device before the 30 minute reading or anytime when
the concentration level is unknown or above 5 ppm.

MB 2016 Label

If MB concentration levels are between 1-4 ppm, the PPQ official and the fumigator
may wear an air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge.

The fumigator must test around the perimeter of the tarpaulin on the floor,
corners, and especially where electric cords, gas sampling tubes, or gas
introduction lines are present. When the fumigator detects leaks, ensure that
they are sealed using more sand or sand snakes for floor leaks and tape for
sealing small holes in the tarpaulin. Loose, wet sand may be used to reduce
leakage from electric cords, gas sampling tubes, gas introduction lines, or
uneven flooring.

If a PPQ employee encounters unsafe conditions (such as holes in the tarpaulin or a
breach in safety protocol) and the condition(s) cannot be corrected in a timely
manner, the employee may CANCEL the fumigation. Consult with a PPQ Supervisor
prior to cancellation.

If the fumigator detects excessive leakage (concentration readings of 50
percent or less of the minimum concentration), do not attempt to correct the
problem by adding more gas. For non-food, non-feed commodities, require the
fumigator to quickly evacuate the remaining gas from the enclosure, eliminate
the problem, and construct a new enclosure. Aerate as usual following
procedures outlined in Aeration on page 2-4-38. If the commodity is non-food
or feed, restart the fumigation in the new enclosure.
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Conducting the Fumigation

A CAUTION

Commodities used for food or feed cannot be re-treated. The commodity must be
either:

€ Returned to the country of origin
€@ Re-exported to another country (if they will accept the shipment)

@ Destroyed by incineration

Step 3: Taking Concentration Readings

Before taking concentration readings, require the fumigator to purge the gas
sampling tubes with a mechanical or hand pump. If using a T/C analyzer,
connect it to the gas sampling tube, adjust the gas flow rate to 1.0, and wait
until the meter registering “ounces per thousand cubic feet” stabilizes. This
may take a minute or more, depending on the length of the gas sampling tube
and whether or not an auxiliary pump is used.

The PPQ official must take concentration readings 30 minutes after gas
introduction. Use an APHIS-approved gas detection device to determine the
gas concentration and distribution within the enclosure. Allow gas
concentration readings to stabilize; do not disconnect the sampling line from
the gas detection device when the minimum concentration reading has been
met. If the gas distribution is even (all readings within 4 ounces of each other)
and meet the minimum concentration required by the treatment schedule,
advise the fumigator to turn off the fans. Running the fans longer can
contribute to gas leakage. If used, the PPQ official must check desiccant tubes
before each reading and change Drierite® if its color is pink.

Living plant and plant products generate carbon dioxide gas, which interferes with
the MB readings from the T/C. In order to remove CO,, install an Ascarite® tube in
line with the Drierite® tube if fumigating living plant and plant products, including
fruits and vegetables, timber, flowers, and seeds.

Take concentration readings at the times designated in the treatment schedule:®

30 minutes
2 hours

4 hours

6 hours

12 hours
24 hours

L R R R R R 2

6 If fumigating oak logs or lumber for export, see “Special Procedures for Adding Gas to Oak logs and
lumber.”
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Conducting the Fumigation

36 hours
48 hours
72 hours

Any final concentration reading

L R K R 2

Avoid using hand-held two-way radios near the T/C analyzer. Two-way radios
may interfere with an accurate concentration reading.

Thirty-minute Reading

The 30-minute reading shows the initial concentration and distribution of gas.
The 30-minute reading can indicate leakage, sorption, incorrect dosage
calculation, or error in fumigant introduction—all of which require immediate
attention. If the 30-minute readings are below the minimum, require the
fumigator to check for leaks around the perimeter of the tarpaulin.

Concentration readings should not differ more than 4 ounces among the leads.
When concentration readings differ more than 4 ounces, run the fans to
equalize the gas and record readings in the Remarks block on the PPQ Form
429A. In some cases, several cycles of fan operation may be necessary to
equalize the readings. The PPQ official will record all gas readings on the PPQ
Form 429A or in the electronic 429 database.

Two-hour Reading

In comparison with the 30-minute reading, the 2-hour reading also will
indicate if the tarpaulin is leaking or the commodity is absorbing gas. Refer to
Table 2-4-8 on page 2-4-37for detailed instructions.

EXAMPLE The dosage for the fumigation was 4 pounds (64 ounces). The 30-
minute reading was 50 ounces. The 2-hour reading is 26 ounces.
The 2-hour reading is low and according to Table 2-4-8 the
fumigation needs to be extended by 30 minutes.

Final Reading

The final reading is required for all tarpaulin fumigations in order to determine
if the fumigation has been successfully completed. You (the PPQ official) may
start the final reading before the finishing time of the treatment so that aeration
commences at the finishing time. Starting the final reading before finishing
time is especially critical when fumigating perishables.

Additional Readings
Decide the need to take additional readings based on the following:

€ Any condition which could change the gas concentration, such as severe
winds, or rain
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Conducting the Fumigation

€ Rate of gas concentration decrease

When concentration readings differ by more than 4 ounces, run the fans to
equalize the gas and record readings in the Remarks block on the APHIS
429A. Generally, gas should be evenly distributed, and you should not have to
restart the fans unless you added gas. If readings continue to differ by more
than 4 ounces, continue running the fans until the gas is evenly distributed.

If unpredicted severe winds occur, additional readings must be taken. Any
sharp or unusual decreases of the readings in relation to previous readings is a
clue to take corrective action and supplementary readings. Take additional
readings every 30 minutes until problems are rectified.

Sorptive commodities may also require additional concentration readings. See
Sorption on page 2-3-10.

Step 4: Determining the Need to Add Gas and Adjust Exposure
Use Table 2-4-5 to determine when to add gas or extend exposure period.

Table 2-4-5 Determine the Need to Add Gas and Adjust Exposure

If the lowest
gas reading is:

And the treat-
ment schedule is:

Then:

Below the
required mini-
mum concentra-
tion

T101-a-1 or equiv-
alent’

See Table 2-4-7 on page 2-4-36 for corrections at
0.5 hour, or Table 2-4-8 on page 2-4-37 for correc-
tions at 2 hours.

Other than T101-
a-1or equivalent1

See Adding Gas and Extending Exposure Period
to Commodities that are Fumigated Using Treat-
ment Schedules Other Than T101-a-1 or Equiva-
lent (may include perishables) on page 2-4-33

At or above the
required mini-
mum concentra-
tion

T101-a-1 or equiv-
alent’

See Table 2-4-7 on page 2-4-36 for actions to take
at 0.5 hours, or Table 2-4-8 on page 2-4-37 for
actions to take at 2 hours.

Other than T101-
a-1or equivalent1

No action necessary.

1 T101-a-1 or equivalent schedules are those schedules that are:

¢ NOT greater than 2 hours long (exposure time)

€@ NOT greater than 4 Ibs. per 1000 ft3 (dosage rate)

€ Minimum concentration readings and temperature ranges match EXACTLY the readings
in T101-a-1

If the minimum concentration readings do not meet these requirements, the schedule is NOT

equivalent. When schedules are NOT equivalent, use Table 2-4-5 to determine the length of

time to extend exposure and use the formula in to determine the amount of gas to add.
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Special Procedures for Adding Gas and Extending Exposure Period’

Adding Gas and Extending Exposure Period to Commodities
that are Fumigated Using Treatment Schedules Other Than
T101-a-1 or Equivalent (may include perishables)

Use Table 2-4-6 to determine if you need to add gas or extend or decrease the

exposure time to T101-a-1 schedules that are not equivalent. Use the formula
in Figure 2-4-6 to determine the amount of gas to add.

1.6 x number of ounces below minimum x

volume in cubic feet 1

1000 oubic foat <16~ pounds of gas to add

Figure 2-4-6 Formula for Determining the Amount of Gas to Add to Schedules

Not Equivalent to T101-a-1

Table 2-4-6 Determine the Extended Exposure Period for Non-equivalent

Schedules

And any individual

If the exposure reading is below

time is: L. 1
minimum by:

Then extend exposure:

Less than 12 hours | 10 oz. or less

11 oz. or more

10 percent of the time lapse since gas intro-
duction or the last acceptable reading

30 minutes

12 hours or more 10 oz. or less

10 percent of the time lapse since gas intro-
duction or the last acceptable reading

11 oz. or more

2 hours or 10 percent of the time lapse since
the last acceptable reading, whichever is
greater

1 If any individual reading is 50 percent or more below the minimum concentration reading,
then abort the treatment. For example, if the minimum reading is 38 ounces then the reading
50 percent below the minimum is 19 ounces (38 oz.- (30 oz. x 0.50) = 19 oz.) For oak logs
(T312-a, T312-a-alternative), refer to Special Procedures for Adding Gas to Oak Logs Using
T312-a or T312-a-Alternative for specific instructions.

When adding gas, require the fumigator to follow these steps:

1. Heat water in volatilizer.
2. Turn on fans.

3. Weigh cylinder.

7 The MB label does allow the extension of exposure time due to low gas readings for non-food commodities.
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4. With SCBA on, open valve on cylinder and introduce gas.

Close valve when the weight of the cylinder indicates that the needed
amount of gas has been added.

6. The PPQ official must record quantity of fumigant added in Block 34 and
additional fan time in Block 30 of the PPQ Form 429A.

7. In the electronic 429, record the amount of gas added in the “Additional
Gas Recommended” field and the actual amount of additional gas added in
the “ACTUAL ADDITIONAL GAS?” field. Record the additional fan time
in the “TIME FANS OPERATED?” field in the Treatment form.

8. Note the time the fumigator started introducing additional gas and the time
the fumigator finished introducing gas and record in Block 40 (Remarks)
of the PPQ Form 429A or in the “Remarks” form in the electronic 429
database. Require the fumigator to run the fans for 30 minutes. Turn off
fans, then take a concentration reading. If all readings are above minimum
concentration levels, then proceed as usual with the remaining scheduled
concentration readings.

Adding Gas to Fruits, Vegetables, or Perishable Commodities
Using Schedule T101-a-1 or Equivalent

Use Table 2-4-7 and Table 2-4-8 to determine if you need to add gas or extend
or decrease the exposure time. Select the proper table based on the time of the
gas reading (30 minutes or 2 hours).

Use the formula in Figure 2-4-7 to determine the amount of gas to add.

.. volume in cubic feet 1 _
1.6 x number of ounces below minimum x 1000 cubic foet . X 16 pounds of gas to add

Figure 2-4-7 Formula for Determining the Amount of Gas to Add to Schedules
Equivalent to T101-a-1

DO NOT average the gas concentration readings before using the tables. Base your
decision on whether to add gas from the LOWEST gas concentration reading of any
individual gas reading.

A CAUTION

Fresh fruits and vegetables are sensitive to MB, so double check volume calcula-
tions and dosage measurements to avoid accidental overdoses.
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When adding gas, require the fumigator to follow these steps:

A o e

Heat water in volatilizer.

Turn on fans.

Weigh cylinder.

With SCBA on, open valve on cylinder and introduce gas.

Close valve when the weight of the cylinder indicates that the needed
amount of gas has been added.

The PPQ official must record quantity of fumigant added in Block 34 and
additional fan time in Block 30 of the PPQ Form 429A.

In the electronic 429, record the amount of gas added in the “Additional
Gas Recommended” field and the actual amount of additional gas added in
the “ACTUAL ADDITIONAL GAS?” field. Record the additional fan time
in the “TIME FANS OPERATED” field in the Treatment form.

Note the time the fumigator started introducing additional gas and the time
the fumigator finished introducing gas and record in Block 40 (Remarks)
of the PPQ Form 429A or in the “Remarks” form in the electronic 429
database. Run the fans until there is even gas distribution throughout the
stack. Turn off fans, then take a concentration reading 30 minutes after the
gas has been introduced. If all readings are above minimum concentration
levels, then proceed as usual with the remaining scheduled concentration
readings.
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Table 2-4-7 Determine Gas Concentration Values and Corrections for Fruits and
Vegetables at the 30-minute Reading of T101-a-1 or Equivalent

Schedules
And the And the
If the minimum lowest
schedule concentration . Then:
. . . concentration
is: reading (0z.) in (0z) is:
the schedule is: A
40-49 °F 48 65 or greater REDUCE exposure by 15 minutes
;‘ Ibs. for 2 64-48 TAKE 2 hour reading as scheduled
rs.
Lower than 48 1. ADD gas, and
2. EXTEND exposure by 15 minutes
50-59 °F 38 REDUCE exposure by 15 minutes
52 or greater
3 Ibs. for 2
hrs. 51-38 TAKE 2 hour reading as scheduled
Lower than 38 1. ADD gas, and
2. EXTEND exposure by 15 minutes
60-69 °F 32 48 or greater REDUCE exposure by 15 minutes
3;:’ Ibs. for 47-32 TAKE 2 hour reading as scheduled
rs.
Lower than 32 1. ADD gas, and
2. EXTEND exposure by 15 minutes
70-79 °F 26 37 or greater REDUCE exposure by 15 minutes
ﬁ Ibs. for 2 36-26 TAKE 2 hour reading as scheduled
rs.
Lower than 26 1. ADD gas, and
2. EXTEND exposure by 15 minutes
80-89 °F 19 27 or greater REDUCE exposure by 15 minutes
;ﬁ Ibs. for 26-19 TAKE 2 hour reading as scheduled
rs.
Lower than 19 1. ADD gas, and
2. EXTEND exposure by 15 minutes
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Table 2-4-8 Determine Gas Concentration Values and Corrections for Fruits and
Vegetables at the 2-Hour Reading of T101-a-1 or Equivalent
Schedules

If the schedule
is:

And the lowest

concentration (oz.) at 2

hours is:

Then do not add gas, but::

40-49 °F
4 |bs. for 2 hrs.

38 and above
37-28

AERATE commodity
EXTEND exposure by 15 minutes

27-25
Lower than 25

EXTEND exposure by 30 minutes
ABORT

50-59 °F
3 Ibs. for 2 hrs.

29 and above
28-24

AERATE commodity
EXTEND exposure by 15 minutes

23-21
Lower than 21

EXTEND exposure by 30 minutes
ABORT

60-69 °F

2.5 Ibs. for 2 hrs.

24 and above
23-21

AERATE commodity
EXTEND exposure by 15 minutes

20-18
Lower than 18

EXTEND exposure by 30 minutes
ABORT

70-79 °F
2 Ibs. for 2 hrs.

19 and above
18-16

AERATE commodity
EXTEND exposure by 15 minutes

15-13
Lower than 13

EXTEND exposure by 30 minutes
ABORT

80-89 °F

1.5 Ibs. for 2 hrs.

14 and above
13-12

AERATE commodity
EXTEND exposure by 15 minutes

11-10
Lower than 10

EXTEND exposure by 30 minutes
ABORT
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Aeration

Step 5: Exhausting the Gas

Require the fumigator to exhaust the gas at the completion of the exposure
period. If the treatment schedule is a FIFRA Section 18 Exemption, then the
PPQ official must verify the final gas concentration reading. Record detector
tube readings and the time interval from the aeration in the corresponding
fields in “DETECTOR READINGS”.

Aeration

The fumigator must:

Arrange for the aeration to proceed once the treatment is completed.

Consider the wind direction when pointing the exhaust duct, and face the
duct outlet toward an open area away from people.

Ensure that, during the first 10 minutes of aeration, no one is present
within 200 feet downwind of the exhaust duct outlet.

* & o

Determine aeration buffer zones in accordance with Environmental
Protection Agency (EPA) Methyl Bromide Commodity Fumigation
Buffer Zone Lookup Tables.

Ensure no one is present within the perimeter of the aeration buffer zone
unless they are wearing SCBA.

Refer to “Buffer Zone Overlap for Multiple Enclosures™.

Follow all label instructions, state, county, and local regulations, in
addition to the instructions in this manual.

* o6 0 o

Inform people located in occupied structures and personnel in the
immediate area within the buffer zone that release of MB is about to take
place and give them the option of leaving the area or remaining inside the
building.

€ Restrict access to the area where the exhaust duct extends beyond the
enclosure.

Responsibility for Aerating the Commodity

The label requires that at least two people trained in the use of the fumigant
must be present at all times during gas introduction, treatment, and aeration.
The PPQ official, however, is not required to be present at the fumigation site
throughout the aeration process unless specified by the label or by State or
local regulations. Refer to Table 2-4-9 to determine responsibility for aerating
the commodity.
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Table 2-4-9 Determine Responsibility for Aerating the Commodity

If the treatment schedule is: Then:

A FIFRA Section 18 Exemption 1. PPQ official must be present at the initiation of
aeration and to VERIFY the final aeration readings.

2. USE Table 2-4-10 to determine which aeration
procedure to follow.

A labeled Treatment Schedule 1. RELEASE the fumigation to the fumigator to aerate
according to Table 2-4-10.
2. RELEASE the commodity.

Refer to Table 2-4-10 to determine which aeration procedure to use.

Table 2-4-10 Determine the Aeration Procedure

If: And: And: Then:
Nonsorptive Containerized GO to page 2-4-40
_—
Noncontainerized = Fresh fruits and GO to page 2-4-43
vegetables, and cut
flowers

| Other than fresh fruits and | GO to page 2-4-41
vegetables, and cut

flowers
Sorptive, Containerized GO to page 2-4-47
including yams _—
and chestr?uts Noncontainerized GO to page 2-4-45
(see Sorption on
page 2-3-10 for >

a list of sorptive
commodities)

Aeration Buffer Zones
The aeration buffer zones are determined by the fumigator in accordance with
Environmental Protection Agency (EPA) Methyl Bromide Commodity
Fumigation Buffer Zone Lookup Tables.

Wearing Respiratory Protection

The fumigator must wear approved respiratory protection (SCBA, supplied air
respirator, or a combination unit) when:

€ Arisk of exposure to concentrations above 5 ppm exists; this includes any
time the concentration is unknown

€ Opening the tarpaulin for aeration

€ Removing the tarpaulin if measured levels of fumigant are above 5 ppm
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€ Setting up the air introduction and exhaust systems (if they were not set up
prior to gas introduction)

MB 2016 Label

If MB concentration levels are between 1-4 ppm, the PPQ official and the fumigator
may wear an air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge.

Aerating Nonsorptive, Containerized Cargo—Indoors and Outdoors

Step 1: Installing Exhaust System
Advise the fumigator to:

1. Install an exhaust fan (minimum of 5,200 cfm capacity) to a 16 inch, or
greater, diameter duct located at the floor near rear doors of the container.

2. Install an air introduction duct system consisting of a 3,750 cfm, or greater,
fan attached to a 12 inch, or larger, duct which reaches two-thirds of the
length of the container at the top of the load. Have the ducts installed prior
to the start of fumigation. For indoor fumigation, extend the exhaust duct at
least 30 feet beyond the building or through a vertical stack extending
through the roof. For outdoor fumigations, extend the exhaust duct at least
30 feet beyond the container.

The exhaust fan(s) must be capable of a minimum of 10 air exchanges per hour. The
sum of cubic feet per minute (cfm) of the exhaust fan(s) or exhaust blower divided by
the volume of the enclosure (in cubic feet) and multiplying the fraction by 60 equals
the number of complete gas volume exchanges per hour.

Refer to Figure 2-4-8 and the associated example for the formula for
calculating the air exchange rate (AER).

cubic feet
Sum CFM of all exhaust fans (T) 0 Air Exchanges

AER =
Volume enclosure (cubic feet) h

Figure 2-4-8 Formula to Calculate Air Exchange Rate (AER)

EXAMPLE cubic feet
AER — (6,000 + 9,000) (T) 60 — 18 Air Exchanges
- 50,000 (cubic feet) B h
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Step 2: Aerating the Commodity
Advise the fumigator to:

1.
2.

Connect the exhaust duct to the exhaust fan.

Start the exhaust fan(s) and lift the end of the tarpaulin opposite the end at
which the exhaust fan and duct are located.

Aerate for 3 hours.
Stop the aeration fans.

Use a colorimetric tube to take a concentration reading in the airspace
around and, when feasible, within the carton or box. Exceptions may
include compressed cotton and other very difficult to probe commodities.
Obtain prior approval from S&T-TMT for exceptions to this rule.

For FIFRA Section 18 Exemptions, record the concentration reading (in ppm),
date, and time in Block 39 of PPQ Form 429A. In the electronic 429 database,
record the date, time, and detector reading (in ppm) in “Detector Readings”
field.

Then use Table 2-4-11 to determine when to release the commodity.

Table 2-4-11 Determine When to Release the Commodity for Nonsorptive,

Containerized Cargo

If the gas concentration level is: Then:
5 ppm or less RELEASE the commodity
6 ppm or more 1. CONTINUE aeration until the concentration is 5

ppm or less, then
2. RELEASE the commodity

Aerating Nonsorptive, Noncontainerized Cargo—Indoors and

Outdoors

Step 1:

Advise the fumigator to:

1. Install an exhaust duct (minimally one 3,500 cfm capacity fan connected to
an exhaust duct). An exhaust duct is optional for outdoor fumigations.

2. Extend the exhaust duct outlet to an outside area where there is adequate
ventilation and at least 30 feet away from the building or through a vertical
exhaust stack extending through the roof.

02/2024-01 Treatment Manual 2-4-41



Chemical Treatments Fumigants—Methyl Bromide—Tarpaulin Fumigation
Aerating Nonsorptive, Noncontainerized Cargo—Indoors and Outdoors

NOTICE

The exhaust fan(s) must be capable of a minimum of four air exchanges per hour.
The sum of cubic feet per minute (cfm) of the exhaust fan(s) or exhaust blower
divided by the volume of the enclosure (in cubic feet) and multiplying the fraction by
60 equals the complete gas volume exchanges per hour.

Refer to Figure 2-4-8 and the associated example for the formula for calculating the
air exchange rate (AER).

Step 2: Aerating the Commodity
Advise the fumigator to:

1. Start the exhaust fan.

2. Lift the end of the tarpaulin opposite the end with the exhaust fan and duct
(if used).

3. Aerate the enclosure for 2 hours.

Outdoor Fumigations
Advise the fumigator to:

Stop the fans.
2. Remove the tarpaulin.

Take concentration readings with colorimetric tubes in the airspace around
and, when feasible, inside the box or cartons.

For FIFRA Section 18 Exemptions, record the concentration reading (in ppm),
date, and time in Block 39 of PPQ Form 429A. In the clectronic 429 database,
record the date, time, and detector reading (in ppm) in the “Detector Readings”
field.

Then use Table 2-4-12 to determine when to release the commodity.

Table 2-4-12 Determine When to Release the Commodity for Nonsorptive,
Noncontainerized Cargo—Outdoors

If the gas concentration level is: Then:

5 ppm or less RELEASE the commaodity

6 ppm or more 1. CONTINUE aeration and take concentration
readings until the level is 5 ppm or less, then
2. RELEASE the commodity

Indoor Fumigations
Advise the fumigator to:

1. Stop the fans.
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2. Take concentration readings with colorimetric tubes in the airspace around
and, when feasible, in the carton or box.

For FIFRA Section 18 Exemptions, record the concentration reading (in ppm),
date, and time in Block 39 of PPQ Form 429A. In the electronic 429 database,
record the date, time, and detector reading (in ppm) in the “Detector Readings”
field.

Then use Table 2-4-13 to determine when to release the commodity.

Table 2-4-13 Determine When to Release the Commodity for Nonsorptive,
Noncontainerized Cargo—Indoors

If the gas
concentration level | Then:
is:

5 ppm or less . ADVISE fumigator to REMOVE the tarpaulin, and

. RELEASE the commodity

1
2
1. ADVISE fumigator to REMOVE the tarpaulin, and

2. CONTINUE aeration until the concentration is 5 ppm or less, then
3

1

6 ppm to 99 ppm

. RELEASE the commodity

. CONTINUE aeration and take concentration readings until the
concentration level is below 100 ppm, then remove the tarpaulin,
and

2. CONTINUE aeration until concentration is 5 ppm or less, then
3. RELEASE the commodity

' 100 ppm or above

Aeration Procedures for Fresh Fruits, Vegetables, and Cut Flowers—
Indoors or Outdoors

Do not use these procedures for fresh chestnuts or yams. (See procedures for sorp-
tive commodities on page 2-4-45.)

Step 1: Installing Exhaust System
Use Table 2-4-14 to determine fan size.
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Table 2-4-14 Determine Number of Fans for Aeration of Fresh Fruits,
Vegetables, and Cut Flowers

If the enclosure is: Then:
Up to 1,000 cu ft USE one fan, 67-350 cfm
1,001 - 15,000 cu ft USE one or two fans. The sum of the cfm of the fans divided

by the volume of the enclosure and multiplying the fraction by
60 should equal four air exchanges per hour or more. Refer to
Figure 2-4-8 and the associated example. Connect the fan(s)
to exhaust duct(s) 3 feet in diameter.

' 15,001 - 25,000 cu ft USE two fans, each 1,000 to 5,000 cfm. The sum of the cfm of |

the fans divided by the volume of the enclosure and multiply-
ing the fraction by 60 should equal four air exchanges per
hour or more. Connect fan(s) to exhaust duct(s) 3 feet in
diameter.

More than 25,000 cu ft CONTACT S&T-TMT for advice prior to conducting the first
fumigation.

An alternate procedure to using exhaust fans and ducts is to aerate through a
vertical stack.

NOTICE

The exhaust fan(s) must be capable of a minimum of four air exchanges per hour.
The sum of cubic feet per minute (cfm) of the exhaust fan(s) or exhaust blower
divided by the volume of enclosure (in cubic feet) and multiplying the fraction by 60
equals the number of complete gas volume exchanges per hour. Refer to

Figure 2-4-8 and associated example for the formula for calculating air exchange
rate (AER).

Step 2: Aerating the Commodity
Advise the fumigator to:

Connect the exhaust duct to the exhaust fan.

2. Start the exhaust fan(s) and lift the end of the tarpaulin opposite the end at
which the exhaust fan and duct are located.

Aerate for 2 hours.
4. Remove the tarpaulin and allow 2 hours for passive aeration.

Stop the fans and take concentration readings with colorimetric tubes in the
airspace around and, when feasible, inside the cartons or boxes.

For FIFRA Section 18 Exemptions, record the concentration reading (in ppm),
date, and time in Block 39 of PPQ Form 429A. In the electronic 429 database,
record the date, time, and detector reading (in ppm) in the “Detector Readings”
field.
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Then use Table 2-4-15 to determine when to release the commodity.

Table 2-4-15 Determine When to Release the Commodity After Aeration of Fresh
Fruits, Vegetables, and Cut Flowers—Indoors or Outdoors

If the gas concentration level is: | Then:

5 ppm or less RELEASE the commaodity

6 ppm or more 1. CONTINUE aeration and take concentration
readings until the level is 5 ppm or less, then
2. RELEASE the commodity

Aerating Sorptive, Noncontainerized Cargo—Indoors and Outdoors

Step 1: Installing the Exhaust System
Advise the fumigator to:

1. Install an exhaust duct (minimally one 3,500 cfm capacity fan connected to
an exhaust duct.)

2. Extend the exhaust duct outlet to an outside area where there is adequate
ventilation and at least 30 feet away from the building or through a vertical
exhaust stack extending through the roof.

Step 2: Aerating the Commodity

Outdoor Fumigations
Advise the fumigator to:

1. Lift both ends of the tarpaulin.
2. Start the circulation fans and exhaust fans (if available).

Aerate oak logs and lumber a minimum of 48 hours. If, after 48 hours, the
concentration is 5 ppm or greater, continue aeration for 24 more hours.
Continue this procedure until concentration readings are less than 5 ppm.

4. Run the fans for 4 hours for commodities other than oak logs and lumber.
Remove the tarpaulin.

6. Stop the fans and take concentration readings with colorimetric tubes in the
airspace around and, when feasible, inside the cartons or boxes.

For FIFRA Section 18 Exemptions, record the concentration reading (in ppm),
date, and time in Block 39 of PPQ Form 429A. In the electronic 429 database,
record the date, time, and detector reading (in ppm) in the “Detector Readings”
field.

Then use Table 2-4-16 to determine when to release the commodity.
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Table 2-4-16 Determine when to Release the Commodity for Sorptive,
Noncontainerized Cargo—Outdoors

If the gas concentration level is: Then:
5 ppm or less RELEASE the commodity
6 ppm or more 1. CONTINUE aeration and take concentration

readings until the level is 5 ppm or less, then
2. RELEASE the commodity

Indoor Fumigations
Advise the fumigator to:

1. Complete the installation of the exhaust duct.

2. Start the circulation fans and exhaust fans.

3. Lift the end of the tarpaulin opposite the exhaust fan.
4

Aerate oak logs and lumber a minimum of 48 hours. If, after 48 hours, the
concentration is 5 ppm or greater, continue aeration for 24 more hours.
Continue this procedure until concentration readings are less than 5 ppm.

Run the fans for 4 hours for commodities other than oak logs and lumber.

Stop the fans and take concentration readings with colorimetric tubes in the
airspace around and, when feasible, inside the carton or box.

7. Remove the tarpaulin.

For FIFRA Section 18 Exemptions, record the concentration reading (in ppm),
date, and time in Block 39 of PPQ Form 429A. In the electronic 429 database,
record the date, time, and detector reading (in ppm) in the “Detector Readings”
form.

Then use Table 2-4-17 to determine when to release the commodity.

Table 2-4-17 Determine When to Release the Commodity for Sorptive,
Noncontainerized Cargo—Indoors

If the gas
concentration level | Then:
is:

5 ppm or less . ADVISE fumigator to REMOVE the tarpaulin, and

. RELEASE the commodity

6 ppm to 99 ppm . ADVISE fumigator to REMOVE the tarpaulin, and

. RELEASE the commodity

1
2
1
2. CONTINUE aeration until the concentration is 5 ppm or less, then
3
1

100 ppm or above . CONTINUE aeration and take concentration readings until the
concentration level is below 100 ppm, then remove the tarpaulin,
and

2. CONTINUE aeration until concentration is 5 ppm or less, then

3. RELEASE the commodity
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Aerating Sorptive Commodities in Containers—Indoors and

Outdoors

Step 1: Installing the Exhaust System
Advise the fumigator to:

1.

Install an exhaust fan (minimum of 5,200 cfm capacity) to a 16 inch or
greater diameter duct located at the floor near rear doors of the container.

Install an air introduction duct system consisting of a 3,750 cfm or greater
fan attached to a 12 inch or greater duct which reaches two-thirds of the
length of the container at the top of the load. Have the ducts installed prior
to the start of the fumigation. For indoor fumigations, extend the exhaust
duct at least 30 feet beyond the building or through a vertical stack
extending through the roof. For outdoor fumigations, extend the exhaust
duct 30 feet beyond the container.

Step 2: Aerating the Commodity

Indoors
Advise the fumigator to:

Complete installation of exhaust duct and begin exhaust fan operation.

Lift both ends of the tarpaulin and begin exhaust fan operation. Do not
remove the tarpaulin until the gas concentration level is below 100 ppm
(see Table 2-4-18).

Start the circulation and air introduction fans. Require a minimum of 4
hours aeration for all sorptive commodities. Sorptive commodities
generally require 12 hours or longer to aerate; however, since sorptive
commodities vary in their rates of desorption, aeration may be completed
in less than 12 hours.

Aerate oak logs and lumber a minimum of 48 hours. If, after 48 hours, the
concentration is 5 ppm or greater, continue aeration for 24 more hours.
Continue this procedure until concentration readings are less than 5 ppm.

Stop the fans and take concentration readings with colorimetric tubes in the
airspace around and, when feasible, inside the carton or box.

For FIFRA Section 18 Exemptions, record the concentration reading (in ppm),
date, and time in Block 39 of PPQ Form 429A. In the electronic 429 database,
record the date, time, and detector reading (in ppm) in the “Detector Readings”
form.

Then use Table 2-4-18 to determine when to release the commodity.
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Table 2-4-18 Determine When to Release the Commodity for Sorptive
Commodities in Containers—Indoors

If the gas
concentration level | Then:
is:

5 ppm or less . ADVISE fumigator to REMOVE the tarpaulin, and

. RELEASE the commodity

6 ppm to 99 ppm . ADVISE fumigator to REMOVE the tarpaulin, and

. RELEASE the commodity

1
2
1
2. CONTINUE aeration until the concentration is 5 ppm or less, then
3
1

100 ppm or above . CONTINUE aeration and take concentration readings until the
concentration level is below 100 ppm, then remove the tarpaulin,
and

2. CONTINUE aeration until concentration is 5 ppm or less, then

3. RELEASE the commodity

Outdoors
Advise the fumigator to:

1. Complete installation of exhaust duct and begin exhaust fan.
2. Lift both ends of the tarpaulin that are furthest from exhaust fan.

Start the circulation and air introduction fans. Require a minimum of 4
hours aeration for all sorptive commodities. Sorptive commodities
generally require 12 hours or longer to aerate; however, since sorptive
commodities vary in their rates of desorption, aeration may be completed
in less than 12 hours.

4. Aerate oak logs and lumber a minimum of 48 hours. If, after 48 hours, the
concentration is 5 ppm or greater, continue aeration for 24 more hours.
Continue this procedure until concentration readings are less than 5 ppm.

Remove the tarpaulin after 4 hours aeration.

6. Stop the circulation fans and take concentration readings with colorimetric
tubes in the airspace around and, when feasible, inside the cartons or boxes.

For FIFRA Section 18 Exemptions, record the concentration reading (in ppm),
date, and time in Block 39 of PPQ Form 429A. In the electronic 429 database,
record the date, time, and detector reading (in ppm) in the “Detector Readings”
form.

Then use Table 2-4-19 to determine when to release the commodity.
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Table 2-4-19 Determine when to Release the Commodity for Sorptive
Commodities in Containers—Outdoors

If the gas concentration level is: Then:

5 ppm or less RELEASE the commodity

1. CONTINUE aeration and take concentration

readings until the level is 5 ppm or less, then
2. RELEASE the commodity

6 ppm or more
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Methods and Procedures

The procedures covered in this section provide commercial fumigators and
chamber owners with the methods, responsibilities, and precautions for normal
atmospheric pressure (NAP) and vacuum chamber fumigations. The chamber
owner is responsible for hiring a state certified fumigator and for ensuring that
the chamber is certified for conducting PPQ quarantine treatments.

[l 2016 Methyl Bromide Label Information

In 2015, the Environmental Protection Agency (EPA) directed all methyl
bromide (MB) registrants to amend the use directions on the labels of all 100%
MB products. EPA required the changes in order to reflect recommendations in

an EPA report.1

These amendments modify the use directions for fumigation and aeration
procedures, modify respiratory requirements and equipment and update gas
monitoring equipment. EPA requires all labels on newly manufactured MB to
reflect these recommendations effective October 01, 2016; however, EPA is
allowing existing stocks of MB to be used in accordance with the use
directions on the existing stock’s (older) labels.

1 ““Report of Food Quality Protection Act (FQPA) Tolerance Reassessment and Risk Management
Decision (TRED) for methyl bromide, and Reregistration Eligibility Decision (RED) for Methyl
Bromide’s Commodity Uses”, archive dated August 2006.
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Chemical Treatments Fumigants—Methyl Bromide—Chamber Fumigation
2016 Methyl Bromide Label Information

PPQ officials and fumigators must closely examine gas cylinder labels in order
to validate that the dosage, exposure, and commodity are either on the cylinder
label or covered by a FIFRA Section 18 exemption. If a label is not affixed to
the cylinder, DO NOT allow the fumigator to use that cylinder.

New Buffer Zone Requirements

All 2016 MB labels now require both a treatment and an aeration buffer zone.
Both the treatment and aeration buffer zones are specific to the enclosure being
fumigated and must be determined by the Environmental Protection Agency
(EPA) Methyl Bromide Commodity Fumigation Buffer Zone Lookup Tables.
The fumigators are responsible for using this website to determine the buffer
zones and reporting both buffer zones to the PPQ official. If the treatment
buffer zone is determined to be less than 30 feet, the PPQ official will maintain
PPQ’s standard 30 foot treatment buffer zone; otherwise, the new treatment
buffer zone must be observed. If the aeration buffer zone is determined to be
less than 200 feet, then PPQ’s standard “200 feet for 10 minutes” aeration
buffer zone still applies for the first 10 minutes of aeration.

NOTICE

USDA-APHIS granted the State of California a waiver from the 200’ aeration buffer
zone requirement provided the following criteria are met:

@ The local CA Department of Pesticides or local Air Pollutions Department has issued a local
permit allowing less than 200’ aeration buffer zone.

4 The permit applies only to a chamber with a vertical aeration stack.

USDA-APHIS may consider other waivers on a case-by-case basis.

The fumigator must refer to EPA’s website to determine the minimum aeration
buffer zone to be maintained until the aeration period is complete and the
fumigator has verified that gas concentration levels meet the conditions in the
MB label.

Transiting through buffer zones

The label permits vehicles to transit through both treatment and aeration buffer
zones under specific conditions found in the label; it is up to the fumigator
determine how or whether vehicles may transit in accordance with the label.

When using the newer 2016 MB label, changes to certain procedures and
equipment in this chapter are displayed in a NOTICE box with a heading titled
“MB 2016 Label”.
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Materials Needed

MB 2016 Label (example)

NOTICE

Use this information when the fumigator is using the 2016 MB label.

When using existing stocks, follow the equipment and procedural guidance
that is displayed in the body of the text (outside of the NOTICE box).

If there is no “MB 2016 Label” NOTICE box, then the instructions apply to all
MB labels, 2016 and older.

B Materials Needed

PPQ Official Provides

APHIS-approved leak detection device

Calculator (optional)

Forms (PPQ Form 429A and APHIS Form 2061 if necessary)
Self-contained breathing apparatus (SCBA) or supplied air respirator

L R K SR 2
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Materials Needed

MB 2016 Label

NOTICE

In addition to the bulleted equipment list required from PPQ, PPQ must also
provide:

€ Air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge for concentrations between 1 and 4 ppm

€@ APHIS-approved continuous real time gas monitoring device

K/

« Permanently mounted in PPQ owned facilities only, PureAire
Monitoring Systems, Inc., model Air Check Advantage. The Air
Check Advantage can be calibrated either by the manufacturer or by
the PPQ official. Calibrate according to the manufacturer’s User
Guide. Refer to Chapter 8: Equipment for more information.

+ Portable Photoionization Detector (PID), RAE Systems, Inc. model
MiniRAE 3000. The MiniRAE 3000 must be calibrated by the PPQ
official according to the manufacturer’s User Guide. Refer to Chapter
8: Equipment for more information.

€ Self contained breathing apparatus (SCBA) NIOSH approval prefix TC-
13F or supplied air respirator NIOSH approval prefix TC-19C

Fumigator Provides

APHIS-approved gas detection device? (e.g. thermal conductivity device,
infrared device, etc.)

APHIS-approved leak detection device

Auxiliary pump for purging long gas sample tubes

Carbon dioxide filter (e.g. Ascarite®)

Colorimetric tubes (Refer to Appendix E for a list of APHIS-approved
product ranges)

Desiccant (e.g. Dririte®)
Electrical wiring (grounded, permanent type), three prong extension cords

Gas introduction line

® 666 60600 o

Heat supply

2 The methyl bromide monitor must be calibrated annually. Refer to Chapter 8: Equipment for
calibration information. If using a thermal conductivity (TC) analyzer, Drierite® and Ascarite® must
be used.
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Materials Needed
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Methyl bromide

Scale or graduated cylinder for volume (liquid measurements)>

SCBA or supplied air respirator

Temperature recorder and temperature sensors”

Thermometer’
Volatilizer

Warning signs/placarding

MB 2016 Label

NOTICE

In addition to the bulleted equipment list required from the fumigator, the
fumigator must also provide:

2

¢

2

¢

Air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge for concentrations between 1 and 4 ppm

APHIS-approved direct read gas detection device
+ Colorimetric tubes (e.g. Draeger, Sensidyne)

APHIS-approved continuous real time gas monitoring device

K/

«» Permanently mounted in PPQ owned facilities only, PureAire
Monitoring Systems, Inc., model Air Check Advantage

Portable Photoionization Detector (PID), RAE Systems, Inc. model
MiniRAE 3000

« Devices must be calibrated according to the manufacturer’s User
Guide. Refer to Chapter 8: Equipment for more information.

Self contained breathing apparatus (SCBA) NIOSH approval prefix TC-
13F or supplied air respirator NIOSH approval prefix TC-19C

X/
°e

3 All scales must be calibrated by the State, a company that is certified to conduct scale calibrations,
or by the fumigator under the supervision of PPQ. The source and date of calibration must be posted
in a visible location on or with the scale at all times. The scale must be calibrated a following every
repair or minimum of every year.

4 Temperature sensors must be calibrated annually by the manufacturer or National Institute of
Standards and Technology (NIST) within the range of 40 °F to 80 °F (4.4 °C to 26.7 °C)

5 The thermometer must be calibrated or replaced annually.
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Conducting the Fumigation

Conducting the Fumigation

Step 1: Selecting a Treatment Schedule
The PPQ official will select an appropriate treatment schedule to effectively
eliminate the plant pest without damaging the commodity to be fumigated.

Turn to the treatment schedule index and look up by commodity or by pest the
treatment schedule(s) available. Treatment schedules which are approved for
chambers will be listed as either “NAP” (normal atmospheric pressure) or as
“vacuum.”

Step 2: Issuing a PPQ Form 523 (Emergency Action Notification)

When an intercepted pest is identified and confirmed by a PPQ Area Identifier
as requiring action, the CBP or PPQ official will issue a Form 523 (Emergency
Action Notification - EAN) to the owner, broker, or representative. The EAN
will list all treatment options. Refer to Appendix A in the Manual for
Agricultural Clearance for instructions on completing and distributing the
EAN.

Step 3: Determining Section 18 Exemptions and Sampling Requirements
After selecting the treatment schedule, the PPQ official will determine which
treatment schedules are FIFRA Section 18 Exemptions. The schedule will be
followed by an “IMPORTANT” note to help you determine the current
exemption status. Some treatment schedules are only FIFRA Section 18
Exemptions at specific temperature ranges. Check the treatment schedule and
temperature to determine if the fumigation will be a FIFRA Section 18
Exemption.
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Conducting the Fumigation

Residue monitoring by taking samples of the commodity prior to the start of
the fumigation and after aeration is no longer required.

Step 4: Setting up the Fumigation Site
MB 2016 Label

NOTICE

The PPQ official and the fumigator must select a secure area where traffic and
people are restricted from entering and which is isolated from people working.
A nonwork area is preferred to help prevent accidents.

The treatment and aeration buffer zones are determined by the fumigator in
accordance with EPA’s fumigation buffer zone tables. [https://www.epa.gov/
pesticide-registration/mbcommoditybuffer]

The buffer zones surround the area where access is limited during treatment. If
the fumigator determines that the buffer zone is less than 30°, then PPQ
requires a 30’ buffer zone. If the fumigator determines that the buffer zone is
greater than 30°, then PPQ must observe the prescribed buffer zone.

The treatment and aeration buffer zones extend from the perimeter of the
enclosure to a distance determined by the fumigator in accordance with the
label. Entry by any person except the PPQ official and the fumigator is
prohibited except as provided in the “Exceptions to Buffer Zone Entry
Restrictions” section of the label.

The treatment buffer zone begins when the fumigant is introduced into the
enclosure and ends when aeration begins, at which point the aeration buffer
zone requirements apply.

The fumigator must define the treatment and aeration buffer zone perimeters
using physical barriers (such as walls, ropes, etc.) and placards to limit access
to the buffer zone. Placards must meet all label requirements regarding specific
warnings, information, and language.

The fumigator will permit transiting through buffer zones in accordance with
the “Transit Exception” section of the label.

Buffer Zone Overlap for Multiple Enclosures
For multiple enclosures where buffer zones overlap, the fumigator must

recalculate both the treatment and aeration buffer zones in accordance with the
label and supply them to the PPQ official.

02/2024-01

Treatment Manual 2-5-7


https://www.epa.gov/pesticide-registration/mbcommoditybuffer
https://www.epa.gov/pesticide-registration/mbcommoditybuffer

Chemical Treatments Fumigants—Methyl Bromide—Chamber Fumigation

Conducting the Fumigation

Step 5: Measuring the Temperature

The PPQ official must determine the temperature of the commodity in order to
select the proper dosage rate. Depending on whether or not you are fumigating
a pulpy fruit or vegetable, you may use either the commodity temperature or
an average of the commodity and air temperatures. A pulpy fruit or vegetable
can support internal feeding insects, is fleshy and moist, and can be probed
with a temperature measuring device. Examples include, but are not limited to
peppers, onions, and grapes.

Determine the temperature to use in selecting the proper dosage rate:

€ For fruits, pulpy vegetables, or logs use only the commodity temperature.

€ For all other commodities, use both the commodity and air temperature.

To take the temperature readings, use a bimetallic, mercury, or digital long-
stem thermometer that has been calibrated. Use Table 2-5-1 to determine
which temperature to use when selecting the proper dosage rate for
commodities other than fresh fruits, vegetables, or logs. Record the
temperatures in Block 22 of the PPQ Form 429A.

In the electronic 429 database, record the temperatures in the space and
commodity fields in the Treatment form.

Commodity and space temperatures must be 40 °F or above.

A CAUTION

The presence of ice indicates temperatures below 40 °F. If ice is present anywhere
in the box, pallet, or fumigation enclosure, DO NOT fumigate the commodity.
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Table 2-5-1 Determine Whether to Use Commodity or Air Temperature for
Determining Dosage Rate

Then, for commodities
other than fresh fruits or

If the air temperature is: And: vegetables or logs and
lumber’:

Higher than the commodity Use the single lowest

temperature P | commodity temperature for
determining the dosage rate

Lower than the commodity By less than 10 degrees (do not use the average

temperature commodity temperature.)

By 10 degrees or more Use the average of the air

and commodity temperature
for determining the dosage
rate.

1 Use commodity temperature for fresh fruits or vegetables or logs and lumber.

Step 6: Calculating the Dosage
In order to calculate the dosage, the PPQ official must have the following
information:

€ Temperature of commodity and air (°F)
€ Treatment schedule

€ Volume of the fumigation chamber (ft3)

The PPQ official must refer to the specific treatment schedule to determine the
dosage rate (pounds/ft).

Refer to the formula in Figure 2-5-1 for calculating dosage:

Dosage (lbs.) = Volume (ft3)1xog;;?§ge Rate (Ibs.)

Figure 2-5-1 Formula for Calculating MB Dosage for Chamber Fumigations
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Aeration
EXAMPLE  Using a fumigation chamber which has a volume of 500 ft3, you
determine the temperature of the commodity and space is 72 °F. The
treatment schedule requires 2 Ibs. MB/1,000 ft> at 70 °F or above. To
calculate dosage multiply the volume (500 ft3) by the dosage rate (2
Ibs. MB/1,000 ft3). This equals 1.0 Ibs. of MB needed for the dosage.
Step 7: Conducting the Fumigation
Since fumigation chambers vary by manufacturer and model, refer to the
manufacturer’s operating manual to determine how to use the chamber. In
NAP chambers, run circulation fans for 15 minutes following introduction of
the gas.
Taking concentration readings is not required when conducting chamber
fumigations.
Step 8: Leak Detection
Turn on any leak detection devices prior to gas introduction and ensure that
they run throughout the entire fumigation and aeration.
Aeration
The fumigator must:
€ Arrange for the aeration to proceed once the treatment is completed.
€ Consider the wind direction when pointing the exhaust duct, and face the
duct outlet toward an open area away from people.
€ Ensure that, during the first 10 minutes of aeration, no one is present
within 200 feet downwind of the exhaust duct outlet (see California
waiver details on page 2-5-2).
€ Determine aeration buffer zones in accordance with EPA’s fumigation
buffer zone tables (https://www.epa.gov/pesticide-registration/
mbcommoditybuffer).
€ Ensure no one is present within the perimeter of the aeration buffer zone
unless they are wearing SCBA.
€ Refer to “Buffer Zone Overlap for Multiple Enclosures”.
€ Follow all label instructions, state, county, and local regulations, in
addition to the instructions in this manual.
€ Inform people located in occupied structures and personnel in the
immediate area within the buffer zone that release of MB is about to take
place and give them the option of leaving the area or remaining inside the
building.
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Chemical Treatments Fumigants—Methyl Bromide—Chamber Fumigation
Responsibility for Aerating the Commodity

€ Restrict access to the area where the exhaust duct extends beyond the
enclosure.

€ Secure the fumigation area and allow only the chamber operator and the
PPQ official monitoring the fumigation into the secure area.

Do not allow motorized vehicles to operate within the secure area.

Responsibility for Aerating the Commodity

Responsibility for aerating the chamber and releasing the commodity depends
on whether the treatment schedule used was a labeled use or FIFRA Section 18
exemption. Use Table 2-5-2 to determine responsibility for aerating the
commodity.

Table 2-5-2 Determine the Responsibility for Aerating the Commodity During
Chamber Fumigations

If the fumigation chamber | And the treatment

is: schedule is: Then:

Privately or State owned A labeled treatment RELEASE the fumigation to
the fumigator to aerate and
release the commodity.

A FIFRA Section 18 1. PPQ official must be

Exemption (noted in the present at the initiation of

treatment schedules) aeration, and to verify the
| PPQ owned [ | final aeration readings.

- 2. USE Table 2-5-3 to
determine which aeration
procedures to follow

Use Table 2-5-3 to determine which procedures to follow for aerating normal
atmospheric pressure (NAP) and vacuum chambers.

Table 2-5-3 Determine the Aeration Procedure for Chamber Fumigations

If the chamber is: Then:
NAP Use the procedures on page 2-5-12.
Vacuum Use the procedures on page 2-5-13.

Each chamber must be equipped with at least one permanent, metal gas
sampling tube to allow the fumigator to take colorimetric tube readings during
the aeration. Any extensions of the gas sampling tube or flexible connectors
must be made of Teflon™ tubing or metal. The extensions of the sampling
tube must run from an area in between the treated boxes and end outside the
chamber to allow for colorimetric tube readings.
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Chemical Treatments Fumigants—Methyl Bromide—Chamber Fumigation
Wearing Respiratory Protection

Wearing Respiratory Protection
The fumigator must wear approved respiratory protection (SCBA, supplied air
respirator, or a combination unit) when there is a risk of exposure to
concentrations above 5 ppm; this includes any time the concentration is
unknown.

MB 2016 Label

If MB concentration levels are between 1-4 ppm, the PPQ official and the fumigator
may wear an air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge.

Normal Atmospheric Pressure Chamber—Aerating

Noncontainerized Cargo
Advise the fumigator to:

While wearing SCBA, turn on the chamber fans.
2. Aerate a minimum of 3 hours for all commodities.

Stop the fans and take concentration readings with colorimetric tubes in the
airspace around and, when feasible, within the carton or box.

Use Table 2-5-4 to determine when to release the commodity.

Table 2-5-4 Determine When to Release the Commodity After NAP Fumigation

If the gas concentration is: Then:

5 ppm or less 1. CONTINUE aeration for 30 minutes.

2. REQUIRE the fumigator to confirm that gas concen-
trations remain at 5 ppm or less.

3. RELEASE commodity.

6 ppm or more 1. REQUIRE the fumigator to conduct two additional air
washes.

2. TAKE gas concentration readings.

3. If concentration readings are 5 ppm or less, CON-
TINUE aeration for 30 minutes.

4. REQUIRE the fumigator to confirm that gas concen-
trations remain at 5 ppm or less.

5. RELEASE the commodity.

For FIFRA Section 18 exemptions, record the concentration reading (in ppm),
date, and time in Block 39 of PPQ Form 429A. In the clectronic 429 database,
record the date, time, and detector reading (ppm) in the “Detector Readings”
form.
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Vacuum Fumigation Chambers—Aerating Containerized and Noncontainerized Cargo

Vacuum Fumigation Chambers—Aerating Containerized and

Noncontainerized Cargo
Advise the fumigator to:

1. Adjust any vacuum remaining at the end of the fumigation to zero by
temporarily opening the air intake valve, then closing it.

2. Draw a 15 inch vacuum and adjust it to zero.

Repeat this process of drawing a 15 inch vacuum and releasing it a

minimum of four times.

4. Take concentration readings using a colorimetric tube in the airspace
around and, when feasible, within the carton or box.

For FIFRA Section 18 exemptions, record the concentration reading (in ppm),
date, and time in Block 39 of PPQ Form 429A. In the clectronic 429 database,
record the date, time, and detector reading (in ppm) in the “Detector Readings”

form.

Use Table 2-5-5 to determine when to release the commodity.

Table 2-5-5 Determine When to Release the Commodity After Vacuum

Fumigation
If the gas concentration is: Then:
5 ppm or less 1. CONTINUE aeration for 30 minutes.

2.

3.

REQUIRE the fumigator to confirm that gas concen-
trations remain at 5 ppm or less.
RELEASE commodity.

6 ppm or above

N

1. REQUIRE the fumigator to conduct two additional air

washes.

TAKE gas concentration readings.

If concentration readings are 5 ppm or less, CON-
TINUE aeration for 30 minutes.

. REQUIRE the fumigator to confirm that gas concen-

trations remain at 5 ppm or less.
RELEASE the commodity.
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Methods and Procedures

The procedures covered in this section provide the methods, responsibilities,
and precautions for the fumigation of dry stores, galleys, and crew quarters
infested with Khapra beetle and other pests that require treatment.

Emergency fumigation for other pests and commodities may be approved on a
case-by-case basis. Contact USDA-APHIS-PPQ Field Operations at
PPQ.Ops.Treatment@usda.gov for more information.

Even though ship fumigations are allowed by the manufacturers of methyl
bromide, APHIS policy PROHIBITS fumigation of bulk commodities in the
ship hold because of the difficulty in meeting APHIS standards.

2016 Methyl Bromide Label Information

In 2015, the Environmental Protection Agency (EPA) directed all methyl
bromide (MB) registrants to amend the use directions on the labels of all 100%
MB products. EPA required the changes in order to reflect recommendations in

an EPA report.1

1 “Report of Food Quality Protection Act (FQPA) Tolerance Reassessment and Risk Management
Decision (TRED) for methyl bromide, and Reregistration Eligibility Decision (RED) for Methyl
Bromide’s Commodity Uses”, archive dated August 2006.
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Fumigants—Methyl Bromide—Ship Fumigation for Emergency Situations
2016 Methyl Bromide Label Information

These amendments modify the use directions for fumigation and aeration
procedures, modify respiratory requirements and equipment and update gas
monitoring equipment. EPA requires all labels on newly manufactured MB to
reflect these recommendations effective October 01, 2016; however, EPA is
allowing existing stocks of MB to be used in accordance with the use
directions on the existing stock’s (older) labels.

PPQ officials and fumigators must closely examine gas cylinder labels in order
to validate that the dosage, exposure, and commodity are either on the cylinder
label or covered by a FIFRA Section 18 exemption. If a label is not affixed to
the cylinder, DO NOT allow the fumigator to use that cylinder.

New Buffer Zone Requirements

All 2016 MB labels now require both a treatment and an aeration buffer zone.
Both the treatment and aeration buffer zones are specific to the enclosure being
fumigated and must be determined by tables in the Environmental Protection
Agency (EPA) Methyl Bromide Commodity Fumigation Buffer Zone Lookup
Tables. The fumigators are responsible for using this website to determine the
buffer zones and reporting both buffer zones to the PPQ official. If the
treatment buffer zone is determined to be less than 30 feet, the PPQ official
will maintain PPQ’s standard 30 foot treatment buffer zone; otherwise, the new
treatment buffer zone must be observed. If the aeration buffer zone is
determined to be less than 200 feet, then PPQ’s standard “200 feet for 10
minutes” aeration buffer zone still applies for the first 10 minutes of aeration.
The fumigator must refer to EPA’s website to determine the minimum aeration
buffer zone to be maintained until the aeration period is complete and the
fumigator has verified that gas concentration levels meet the conditions in the
MB label.

Transiting through buffer zones

The label permits vehicles to transit through both treatment and aeration buffer
zones under specific conditions found in the label; it is up to the fumigator
determine how or whether vehicles may transit in accordance with the label.

When using the newer 2016 MB label, changes to certain procedures and
equipment in this chapter are displayed in a NOTICE box with a heading titled
“MB 2016 Label”.

MB 2016 Label (example)

NOTICE

Use this information when the fumigator is using the 2016 MB label.

2-6-2
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Fumigants—Methyl Bromide—Ship Fumigation for Emergency Situations
Materials Needed

When using existing stocks, follow the equipment and procedural guidance
that is displayed in the body of the text (outside of the NOTICE box).

If there is no “MB 2016 Label” NOTICE box, then the instructions apply to all
MB labels, 2016 and older.

Materials Needed

PPQ Official Provides

€@ APHIS-approved leak detection device

€ Calculator (optional)

€ PPQ Form 429A and the electronic 429 database
€ SCBA or supplied air respirator

MB 2016 Label

NOTICE

In addition to the bulleted equipment list required from PPQ, PPQ must also
provide:

€ Air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge for concentrations between 1 and 4 ppm

€@ APHIS-approved continuous real time gas monitoring device

¢ Permanently mounted in PPQ owned facilities only, PureAire
Monitoring Systems, Inc., model Air Check Advantage. The Air
Check Advantage can be calibrated either by the manufacturer or by
the PPQ official. Calibrate according to the manufacturer’s User
Guide. Refer to Chapter 8: Equipment for more information.

+ Portable Photoionization Detector (PID), RAE Systems, Inc. model
MiniRAE 3000. The MiniRAE 3000 must be calibrated by the PPQ
official according to the manufacturer’s User Guide. Refer to Chapter
8: Equipment for more information.

€ Self contained breathing apparatus (SCBA) NIOSH approval prefix TC-
13F or supplied air respirator NIOSH approval prefix TC-19C

Fumigator Provides

€ Adhesive sealer, tape, and putty or other pliable material for sealing off
holes around pipes
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Fumigants—Methyl Bromide—Ship Fumigation for Emergency Situations

Materials Needed

L 2R 2B R 2N 2 2 2% R 2R 2K 2% 2% 2K 2R 2R 2K 2% 2R 2K 2R 2 2R SR 2

APHIS-approved gas detection device? (e.g. thermal conductivity device,

infrared device, etc.)

Auxiliary pump for purging long gas sample tubes
Carbon dioxide filter (Ascarite®)

Colorimetric tubes (Draeger/Kitagawa)

Dessicant (Drierite®)

Electrical wiring (ground, permanent type), three prong extension cords
Exhaust blower and ducts

Fans (circulation, exhaust, and introduction)
Framework and supports

Gas sampling tubes (leads)

Gas supply line

Heat supply

Insecticides and spray equipment

Methyl bromide

Padding

Sand or water snakes

Scales or dispensers3

SCBA or supplied air respirator
Tape
Tarpaulin and supports

Temperature recorder and temperature sensors®

Thermometer’
Volatilizer

Warning signs

The methyl bromide monitor must be calibrated annually. Refer to Chapter 8: Equipment for
calibration information. If using a thermal conductivity (TC) analyzer, Drierite® and Ascarite® must
be used.

All scales must be calibrated by the State, a company that is certified to conduct scale calibrations,
or by the fumigator under the supervision of PPQ. The source and date of calibration must be posted
in a visible location on or with the scale at all times. The scale must be calibrated a following every
repair or minimum of every year.

Temperature sensors must be calibrated annually by the manufacturer or National Institute of
Standards and Technology (NIST) within the range of 40 °F to 80 °F (4.4 °C to 26.7 °C)

The thermometer must be calibrated or replaced annually.
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Fumigants—Methyl Bromide—Ship Fumigation for Emergency Situations
Taking Safety Measures When Fumigating Ships

The PPQ official and the fumigator should be prepared to use auxiliary power
if shore power is not available as most ships’ power is 220 volts.

MB 2016 Label

NOTICE

In addition to the bulleted equipment list required from the fumigator, the
fumigator must also provide:

€ Air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge for concentrations between 1 and 4 ppm

€@ APHIS-approved direct read gas detection device
% Colorimetric tubes (e.g. Draeger, Sensidyne)
€ APHIS-approved continuous real time gas monitoring device

« Permanently mounted in PPQ owned facilities only, PureAire
Monitoring Systems, Inc., model Air Check Advantage

¢ Portable Photoionization Detector (PID), RAE Systems, Inc. model
MiniRAE 3000

« Devices must be calibrated according to the manufacturer’s User
Guide. Refer to Chapter 8: Equipment for more information.

€ Self contained breathing apparatus (SCBA) NIOSH approval prefix TC-
13F or supplied air respirator NIOSH approval prefix TC-19C

Taking Safety Measures When Fumigating Ships

The most important consideration when fumigating ships is the protection of
human life. The commercial fumigator has the following safety responsibilities
when fumigating ships:

Conduct fumigation properly to result in an effective treatment
Evacuate gas from ship and aerate when fumigation is completed
Observe all safety precautions while fumigating

Prevent access of unauthorized personnel, including the ship’s crew, to the
fumigated area

* 6 6 00

Test with a gas detector, all areas aboard ship to ensure freedom from MB
before allowing crew members access to the ship

The commercial fumigator must abide by the following guidelines when
fumigating ships:

02/2024-01
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Fumigants—Methyl Bromide—Ship Fumigation for Emergency Situations

Preparing to Fumigate

€ Have a representative present throughout the entire fumigation. The
representative must be familiar with directions for using the fumigant,
warnings, antidotes, etc., shown on the label, on the gas cylinder, and
contained in the manufacturer’s application manual.

€ Have adequate first-aid equipment, SCBA, and other safety equipment
available

€ Have all areas of the ship tested with a gas detector prior to crew reentry.
Pay particular attention to all fumigated areas, crew quarters, and the
engine rooms

€ Provide for immediate contact with the responsible ship’s officer to
provide information and access to areas of the ship which may be needed
to assure a safe fumigation

Preparing to Fumigate

Step 1: Meeting with Ship’s Captain and Agent

When planning a ship fumigation, the PPQ official must meet with the ship’s
captain, agent, and the fumigation company representative to discuss the
conditions of the fumigation. If cargo is present in an area about to be
fumigated, determine if any materials might be adversely affected by the
fumigant (see Residual Effect on page 2-3-11 for a list of commodities
adversely affected by MB.) Notify the ship’s agent of possible effects and if
conditions permit, allow removal of the material for an alternate treatment.

Discuss plans for removing all crew from the ship. Prior to fumigating a vessel,
the master of the vessel and the fumigator must determine whether it is
suitably designed to allow for safe occupancy by the ship’s crew. If it is
determined that it does not allow for safe occupancy, then all crew members
must be removed.

It is the responsibility of the commercial fumigator to comply with all label
requirements, and with State, local, and U.S. Coast Guard regulations (See
Coast Guard Regulations on page B-1-1) concerning shipboard fumigation.

Step 2: Selecting a Treatment Schedule

Refer to T402—Containers, Ships, and Surrounding Areas for the correct
treatment. Select a treatment schedule based on the plant pest and commodity
to be fumigated. Consider all the commodities present in the area to be
fumigated when determining the best treatment available. In the case of
Khapra beetle fumigation, determine if finely milled products (example—flour)
will be fumigated. To ensure all life stages have been mitigated, have all
fumigated commodities destroyed either by incineration or sterilization after
the fumigation has been completed.
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Fumigants—Methyl Bromide—Ship Fumigation for Emergency Situations
Preparing to Fumigate

Treating Deck Areas

Areas which may be pest contaminated or suspected of being contaminated,
such as the deck, hatch covers, drain channels, crevices around hatches,
hallways, and similar areas that cannot be fumigated, should be treated
according to T402-b-3-1 Pest: Trogoderma granarium (Khapra Beetle).

Step 3: Determine Buffer Zones
MB 2016 Label

NOTICE

The fumigator will determine the treatment buffer zone in accordance with the
Environmental Protection Agency (EPA) Methyl Bromide Commodity
Fumigation Buffer Zone Lookup Tables.

The treatment buffer zone surrounds the area where access is limited during
treatment. If the fumigator determines that the buffer zone is less than 30°, then
PPQ requires a 30’ buffer zone. If the fumigator determines that the buffer zone
is greater than 30°, then PPQ must observe the prescribed buffer zone.

The treatment buffer zone extends from the perimeter of the enclosure to a
distance determined by the fumigator in accordance with the label. Entry by
any person except the PPQ official and the fumigator is prohibited except as
provided in the “Exceptions to Buffer Zone Entry Restrictions” section of the
label.

The treatment buffer zone begins when the fumigant is introduced into the
enclosure and ends when aeration begins, at which point the aeration buffer
zone requirements apply.

The fumigator must define treatment and aeration buffer zone perimeters using
physical barriers (such as walls, ropes, etc.) and placards to limit access to the
buffer zone. Placards must meet all label requirements regarding specific
warnings, information, and language.

The fumigator will permit transiting through buffer zones in accordance with
the “Transit Exception” section of the label.

Buffer Zone Overlap for Multiple Enclosures

For multiple enclosures where buffer zones overlap, the fumigator must
recalculate both the treatment and aeration buffer zones in accordance with the
label and supply them to the PPQ official.

Step 4: Preparing Areas to be Fumigated
Open all bins, drawers, and cupboards. Stack all bagged commodities on
pallets to facilitate gas distribution and penetration.

02/2024-01
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Fumigants—Methyl Bromide—Ship Fumigation for Emergency Situations

Preparing to Fumigate

Step 5: Arranging and Operating Fans

Storerooms normally require a minimum of two, 1,800 cfm fans. Ensure that
the fumigator places one fan at a low level and the other at a high level. Fans
with capacity above 1,800 cfim create strong air currents which could result in
gas leakage around the seals. If you are fumigating an area which includes the
galley and adjoining storerooms, ensure that the fumigator places the fans to
evenly distribute gas. Make certain that fans can be turned on and off from an
area outside the fumigation site.

Require the fumigator to test all fans to ensure that they are in good operating
condition. Operate fans during the gas introduction and for 30 minutes after
introduction is completed.

Step 6: Placing Gas Sampling Tubes

The fumigator must place gas sampling tubes in areas and commodities which
will give representative samples within the fumigated area. Require the
fumigator to bring all tubes to one central point outside the treatment buftfer
zone of the area being fumigated. Label all gas sampling tubes so they can be
easily identified when you take concentration readings. Label each tube by
identifying the level of the hold and whether the gas sampling tube is in a
commodity or space.

The fumigator must place a minimum of two gas sampling tubes in open space
and at least one gas sampling tube within the commodity considered to be the
most difficult for the fumigant to penetrate.

Step 7: Placing the Gas Introduction Lines

Numerous gas introduction lines may be necessary in order to obtain even gas
distribution throughout the fumigation area. Require the fumigator to place the
gas introduction line directly through an opening from the outside (example—a
door or window) directly above a fan. The introduction line must be securely
attached to the top of the fan to prevent movement of the hose. An unsecured
introduction line could move the line out of the airflow. Require the fumigator
to place a piece of nonpermeable sheeting (example—plastic or vinyl) over the
commodity in front of and below each gas supply line. The nonpermeable
sheet will prevent any liquid MB from coming in contact with commodities
and will prevent damage.

Step 8: Measuring the Temperature

The PPQ official must determine the temperature of the commodity and the air
(space) in order to select the proper dosage rate using a calibrated thermometer.
Record the temperatures in Block 22 on the PPQ Form 429A.

In the electronic 429 database, record the temperatures in the space and
commodity fields in the Treatment form.
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Fumigants—Methyl Bromide—Ship Fumigation for Emergency Situations
Preparing to Fumigate

If the temperature is below the minimum listed for the treatment schedule, then
require the fumigator to heat the hold or other space to be fumigated.

Step 9: Sealing Stores

One of the most important steps in preparing for a ship fumigation is sealing all
openings and areas which have the potential to leak gas. Consider the entire
area to be fumigated as a natural atmospheric chamber and make the area as
gas tight as possible. The most important task is to locate all openings (e.g.,
drain pipes, bilge drain holes, or air ducts) and seal them.

Ensure that the fumigator does not seal or make gas tight recessed areas, ducts,
or similar apertures which may harbor an infestation. In some cases, it is better
to seal sources of leaks on the outside of the area to be fumigated. Require the
fumigator to use caulking compound or tape for sealing small spaces, doors,
and other openings. For sealing larger areas, such as hatch cover openings, use
polyethylene or similar material secured with tape or adhesive spray. When
practical, seal air ventilation ducts on the outside of the space being fumigated
so sealing tape can be removed when the fumigator evacuates the gas and
begins aeration.

Require the fumigator to look for and seal off the following ship areas when
preparing a ship for fumigation:

Air vents

All passageways, engine room, and other crew areas for electric pipeline
or other duct work common with cargo holds

Bilge and drainwell vents and drains to all cargo holds sometimes
common with more than one hold or engine room bilges

* & o0

CO, piping to all cargo holds; degassing systems (older ships) which
usually run from hold to hold

Drains
Dumbwaiter openings

Emergency escape hatches from shaft alley and escape hatches from all
holds

Engine room—recirculation air systems controlled from and common
with the engine room areas—especially on newer ships; check for drilled
holes or other openings in fore and aft bulkheads of engine room spaces,
all engine room vent systems, and housing or casing leading into spaces
to be fumigated

* ¢ o0

Galley intake and exhaust systems (may be common with the dry stores)

L 2R 4

Heating, air conditioning, electrical, communication, and ventilation
systems
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Fumigants—Methyl Bromide—Ship Fumigation for Emergency Situations

Preparing to Fumigate

Inner bottom and deep tank covers to ensure that they are closed prior to
fumigating

Pipes and other utility conduits through decks and bulkheads
Fire and smoke detector systems from fumigated areas
Steam-smothering systems for connection between holds

Vents in shaft alley and gear lockers to holds; breaks in bulkhead
Wall plates

® 6000 o

Step 10: Measuring Volume
Obtain the volume of the dry stores, galleys, and crew quarters from the chief
mate, captain, the ship’s plan, or by measuring the actual dimensions.

Step 11: Calculating Dosage
Use the formula in Figure 2-6-1 to calculate dosage.

Volume (ft3) x Dosage Rate (Ibs.)

Dosage (Ibs.) = 1,000 ft3

Figure 2-6-1 Formula for Calculating MB Dosage for Vessel Fumigations

EXAMPLE The dry storage area is infested with Khapra beetle. The volume is
8,000 ft3, and the temperature is 65 °F. The treatment schedule lists
the dosage rate as 6 Ibs. MB/1,000 ft3. To calculate the dosage,

multiply the volume (8,000 ft3) by the dosage rate (6 Ibs./1,000 ft3).
This equals 48 Ibs. of MB needed for the dosage.

Step 12: Making a Final Check
Just before introducing the gas, the PPQ official and the fumigator must ensure
that the following activities are performed:

€ Check all sealed areas to make sure they are securely taped and free from
holes

Check the gas introduction line connections to make sure they are tight

Check to make sure all safety equipment is available and in working order

L 2R 2 2

Check to make sure the ship’s gangway and areas to be fumigated are
properly placarded and the area is secured. A guard should be present at
the entrance to the gangway to restrict access to the ship. If the crew has
been removed, walk through the quarters and other areas to make sure no
one is on board
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Fumigants—Methyl Bromide—Ship Fumigation for Emergency Situations
Conducting the Fumigation

€ Place fumigant cylinder with gas introduction line on scale and take initial
weight reading. Make sure the gas introduction line is attached to the
cylinder. After obtaining the correct weight, subtract the dosage to be
introduced into the enclosure. When the entire dosage has been
introduced, the scale will be balanced.

€ Start volatilizer and heat water to 200 °F or above

€ Take gas concentration readings to determine if any contaminant gases are
present

€ Turn on all fans and gas detection devices to make sure they work

Conducting the Fumigation

Step 1: Introducing the Gas
‘A CAUTION

The acceptable air concentration level for methyl bromide (MB) is 5 ppm. A
respirator (approved SCBA) is required if the MB concentration level in the air is
unknown or greater than 5 ppm at any time. The PPQ official and the fumigator must
use SCBA while introducing the gas, checking for leaks, when taking aeration
readings, and inside the buffer zone.

MB 2016 Label

If MB concentration levels are between 1-4 ppm, the PPQ official and the fumigator
may wear an air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge.

Require the fumigator and PPQ official to use SCBA while introducing and
adding gas. Require the fumigator to turn on all fans while introducing the gas.
When using large cylinders of MB, have the fumigator slightly open the valve
then close the valve. Using an APHIS-approved continuous real time gas
detection device, check all connections on the gas introduction line for leaks. If
leaks are found, the fumigator must tighten the connections and repeat the test.
When no leaks are found, require the fumigator to open the valve to the point
where 3 to 4 pounds of MB are being introduced per minute. The water
temperature in the volatilizer should never go below 150 °F at any time during
gas introduction. The water in the volatilizer can include an antifreeze and
should be handled with appropriate safeguards.

A CAUTION

Do not touch the introduction line with your bare hands—you may get burned! Have
the fumigator close the cylinder valve once the proper dosage has been introduced.

02/2024-01

Treatment Manual 2-6-11



Fumigants—Methyl Bromide—Ship Fumigation for Emergency Situations
Conducting the Fumigation

The fumigation time begins when all the gas has been introduced. The PPQ
official must record the time gas introduction was started and completed in
Block 32 on the PPQ Form 429A.

In the electronic 429 database, record the fumigation date, gas introduction
start and finish time in the corresponding fields under the “GAS
INTRODUCTION” heading on the Treatment form.

Require the fumigator to run the fans for 30 minutes after all the gas has been
introduced. The PPQ official must take the initial concentration reading 30
minutes after all the gas has been introduced.

When using cylinders, getting the final amounts of gas out of the cylinder may
take a long time. Consider taking gas concentration readings 30 minutes after
the gas is first introduced. If the gas distribution is even (all readings within 4
ounces of each other) and at an adequately high concentration, then require the
fumigator to turn off the fans. Running the fans longer may contribute to gas
leakage. Allow the remainder of the gas to discharge at its slow rate with
intermittent running of the fans for dispersal.

Step 2: Taking Concentration Readings

The PPQ official must take concentration readings with an APHIS-approved
gas detection device to determine the gas concentration and distribution within
the area being fumigated. If using a T/C, check Drierite® tubes before each
reading and change Drierite® if its color is pink. Take concentration readings at
the times prescribed in the treatment schedule.

Consult the treatment schedule being used for the actual concentration
readings. You may start the final concentration reading 30 minutes prior to the
end of the exposure period.

Take additional readings when there is indication that the gas is not properly
distributed or the minimum gas concentration is not being maintained. Record
readings on PPQ Form 429A.
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Fumigants—Methyl Bromide—Ship Fumigation for Emergency Situations
Conducting the Fumigation

Step 3: Testing for Leaks

Require the fumigator to wear the SCBA and use an APHIS-approved
continuous real time gas detection device to test for leaks after all the gas has
been introduced. Test around the perimeter of the area being fumigated,
especially where doors, windows, pipes, electric cords, gas sampling tubes,
and gas introduction lines are present. If the fumigator detects leaks, ensure
they are sealed with additional tape, adhesive, or by placing more polyethylene
and adhesive over the leaking areas.

Step 4: Adding Gas and Extending Exposure

If you determine that you need to add gas and extend time, use the formula in
Figure 2-6-2 to calculate the amount of gas to add and Table 2-6-1 to determine
how long to extend the exposure period.

.. volume in cubic feet 1
1.6 x number of ounces below minimum x 7000 cubic faet X T pounds of gas to add

Figure 2-6-2 Formula for Determining the Amount of Gas to Add for Vessel
Fumigation

EXAMPLE You are fumigating a ship’s storeroom for Khapra beetle and the
minimum concentration for the 2-hour reading is listed at 50 oz., but
your readings average 45 oz. The volume of the storeroom is 1,500

ft3. Using the formula in Figure 2-6-2, you would figure the following:

1.6 x 5 (0z. below minimum) x 1,500/1,000
8 x 1.50 = 12 oz. gas to be added

Use Table 2-6-1 to determine how long to extend the exposure period:
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Aeration

Table 2-6-1 Determine Time for Extended Exposure

And the reading is below

If the exposure time is: . .
minimum by:

Then extend exposure:

12 hours or more 10 oz. or less 10 percent of the time lapse
since gas introduction or the
last reading

11 oz. or more 2 hours or 10 percent of the
time lapse since last
reading, whichever is
greater

Step 5: Exhausting the Gas

Require the fumigator to exhaust the gas at the completion of the exposure
period. Record detector tube readings and the time interval from the aeration in
the corresponding fields in “DETECTOR READINGS” on the PPQ Form
420A.

Removal of the fumigant is facilitated by using an outside blower to force fresh
air through portable canvas, plastic, or similar ducts. Another method is to use
compressed air hoses to force fresh air into the area. Require the fumigator to
use suction type fans with portable ducts to evacuate gas from storerooms to
outside, downwind areas away from crew areas, preferably on the offshore side
of the ship. Ensure that the fumigator does not point the ducts upward, since
dissipation onto the deck may occur. Use the ship’s aeration/ventilation
equipment if possible. Make sure that use of ship’s equipment will not
distribute the exhausted gas to other areas within the ship.

Aeration

The fumigator must:

€ Arrange for the aeration to proceed once the treatment is completed.

Consider the wind direction when pointing the exhaust duct, and face the
duct outlet toward an open area away from people.

*

€ Ensure that, during the first 10 minutes of aeration, no one is present
within 200 feet downwind of the exhaust duct outlet.

*

Determine aeration buffer zones in accordance with Environmental
Protection Agency (EPA) Methyl Bromide Commodity Fumigation
Buffer Zone Lookup Tables.

Ensure no one is present within the perimeter of the aeration buffer zone
unless they are wearing SCBA.

*

.

Refer to “Buffer Zone Overlap for Multiple Enclosures™.
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Fumigants—Methyl Bromide—Ship Fumigation for Emergency Situations
Wearing Respiratory Protection

€ Follow all label instructions, state, county, and local regulations, in
addition to the instructions in this manual.

€ Inform people located in occupied structures and personnel in the
immediate area within the buffer zone that release of MB is about to take
place and give them the option of leaving the area or remaining inside the
building.

€ Restrict access to the area where the exhaust duct extends beyond the
enclosure.

Wearing Respiratory Protection

The fumigator must wear approved respiratory protection (SCBA, supplied air
respirator, or combination unit) when there is a risk of exposure to
concentrations above 5 ppm; this includes any time the concentration is
unknown.

MB 2016 Label

If MB concentration levels are between 1-4 ppm, the PPQ official and the fumigator
may wear an air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge.

Aerating the Area
Advise the fumigator to:

1. Wearing the SCBA, open doors, hatches, tarpaulins, and areas to facilitate
aeration.

2. Connect the exhaust system.

Start the exhaust system (minimum 3,500 cfm exhaust fan connected to an
exhaust duct).

4. Aerate until gas concentrations are 5 ppm or less.
Stop the aeration fans.

6. While wearing SCBA, take a concentration reading with a colorimetric
tube in the airspace within the fumigated area.

The PPQ official must record the date, concentration reading, and time on PPQ
Form 429A. In the electronic 429 database, record the time, and detector
reading (in ppm) in the corresponding fields on the “Detector Readings™ form.
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Wearing Respiratory Protection
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sl Chemical Treatments

Fumigants—Methyl Bromide—Structure
Fumigation

Under Construction

The information in this chapter has been temporarily removed. For more
information, contact USDA-APHIS-PPQ Field Operations at
PPQ.Ops.Treatment@usda.gov.
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Introduction

APHIS allows the fumigation of a container WITHOUT a tarpaulin provided
the containers are located outdoors and can be shown to be structurally sound.
For cut flower, fresh fruit and vegetable treatments of 4 hours duration or less,
APHIS may approve on a case-by-case basis the use of containers without the
use of a tarpaulin. The commercial fumigator should contact the local PPQ
office to initiate the process for container approval. Refer to Table 2-8-1 for
detailed responsibilities.

The integrity of these containers (ability to hold methyl bromide adequately) is
predetermined by passing a pressure test. See Container Prepping and Pre-
Testing on page 2-8-14.

2016 Methyl Bromide Label Information

In 2015, the Environmental Protection Agency (EPA) directed all methyl
bromide (MB) registrants to amend the use directions on the labels of all 100%
MB products. EPA required the changes in order to reflect recommendations in
an EPA report.'
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Fumigants—Methyl Bromide—Special Procedures for Container Fumigations Without a Tarpaulin
2016 Methyl Bromide Label Information

These amendments modify the use directions for fumigation and aeration
procedures, modify respiratory requirements and equipment and update gas
monitoring equipment. EPA requires all labels on newly manufactured MB to
reflect these recommendations effective October 01, 2016; however, EPA is
allowing existing stocks of MB to be used in accordance with the use
directions on the existing stock’s (older) labels.

PPQ officials and fumigators must closely examine gas cylinder labels in order
to validate that the dosage, exposure, and commodity are either on the cylinder
label or covered by a FIFRA Section 18 exemption. If a label is not affixed to
the cylinder, DO NOT allow the fumigator to use that cylinder.

New Buffer Zone Requirements

All 2016 MB labels now require both a treatment and an aeration buffer zone.
Both the treatment and aeration buffer zones are specific to the enclosure being
fumigated and must be determined by tables in the Environmental Protection
Agency (EPA) Methyl Bromide Commodity Fumigation Buffer Zone Lookup
Tables. The fumigators are responsible for using this website to determine the
buffer zones and reporting both buffer zones to the PPQ official. If the
treatment buffer zone is determined to be less than 30 feet, the PPQ official
will maintain PPQ’s standard 30 foot treatment buffer zone; otherwise, the new
treatment buffer zone must be observed. If the aeration buffer zone is
determined to be less than 200 feet, then PPQ’s standard “200 feet for 10
minutes” aeration buffer zone still applies for the first 10 minutes of aeration.
The fumigator must refer to EPA’s website to determine the minimum aeration
buffer zone to be maintained until the aeration period is complete and the
fumigator has verified that gas concentration levels meet the conditions in the
MB label.

Transiting through buffer zones

The label permits vehicles to transit through both treatment and aeration buffer
zones under specific conditions found in the label; it is up to the fumigator
determine how or whether vehicles may transit in accordance with the label.

When using the newer 2016 MB label, changes to certain procedures and
equipment in this chapter are displayed in a NOTICE box with a heading titled
“MB 2016 Label”.

1 “Report of Food Quality Protection Act (FQPA) Tolerance Reassessment and Risk Management
Decision (TRED) for methyl bromide, and Reregistration Eligibility Decision (RED) for Methyl
Bromide’s Commodity Uses”, archive dated August 2006.
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Fumigants—Methyl Bromide—Special Procedures for Container Fumigations Without a Tarpaulin

Responsibilities

MB 2016 Label (example)

NOTICE

Use this information when the fumigator is using the 2016 MB label.

When using existing stocks, follow the equipment and procedural guidance
that is displayed in the body of the text (outside of the NOTICE box).

If there is no “MB 2016 Label” NOTICE box, then the instructions apply to all
MB labels, 2016 and older.

Responsibilities

Refer to Table 2-8-1 for the processes and responsible parties when approving

a container for tarpless fumigation.

Table 2-8-1 Responsibilities for Approving Tarpless Container Fumigations

Responsible Party

Acti Local Field
ction:
PPQ Opera-
Field tionsHub = OPAS S&T-TMT
Office (FO-H)

1. Receives request from fumigator about tarpless X
fumigation. Request includes fumigator contact
information and details of fumigation location

2. Local field office sends details of the inquiry to: X

3. FO-H sends details of the inquiry to: X X

4. Acknowledges receipt of request via email to the X X (if non-routine) | X (if non-rou-
fumigator; sends requirements for pressure test- tine)
ing (see Container Prepping and Pre-Testing) and
ensures that the requirements are understood

5. Fumigator submits proposed protocol to: X

6. Once protocol is agreed upon, fumigator is notified X
whether the protocol is approved or denied by:

7. When fumigator is ready for on sight approval, X X (if non-rou-
dates for testing are scheduled by: tine)

8. On sight approval conducted, trip report, including X X (if non-routine)
recommendation, sent to S&T-TMT and QPAS by:

9. Concurrence reached over whether approval is X X X
granted

10. Notification of approval in writing sent by: X
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Fumigants—Methyl Bromide—Special Procedures for Container Fumigations Without a Tarpaulin

Methods and Procedures

Table 2-8-1 Responsibilities for Approving Tarpless Container Fumigations (continued)

Responsible Party

Actl Local Field

ction:

PPQ Opera-
Field tionsHub =~ APAS S&T-TMT
Office (FO-H)

11. Training of local PPQ officials (pressure testing) X

by:
12. Follow up audits conducted if needed X X (if non-routine)

Methods and Procedures

The procedures covered in this section provide PPQ officials and commercial
fumigators with the methods, responsibilities, and precautions for container
fumigation without a tarpaulin.

A refrigerated container may be used for fumigations without a tarpaulin
provided the following requirements are met:

€ Air exchange vents must be closed and taped if any openings are visible
Air introduction and exhaust ducts installed

*

€ Container must be a refrigerated sea container or refrigerated over-the-
road freight trailer with metal flooring

*

Container must have three gas monitoring leads in the front-high, middle-
middle, and rear-low of the container (the “rear” is considered to be at the
doors)

*

Container must be packed (in some cases repacked) so that two circulation
fans can be placed on top of the commodity; one in the front and one in
the back

Packing will ensure a minimum of 18 inches of air space above the
commodity

Rear fan (at the doors) has the gas introduction hose attached to it and is
referred to as the gas introduction fan

Use fans that have the capacity to move a volume of air in cubic feet per
minute equivalent to the total volume of the container

Container must have all drainage holes (corner drip holes) sealed

Container must not have side doors or rear doors with damaged/missing
gaskets

® 66 o6 o o

Container must successfully complete the Official Pressure Test described
in this chapter
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Fumigants—Methyl Bromide—Special Procedures for Container Fumigations Without a Tarpaulin
Materials Needed

€ Container must have all refrigeration units turned off during pressure
testing and when under fumigation

Materials Needed

PPQ Officer Provides

€ Calculator (optional)

¢ PPQ Form 429B

€ Self-contained breathing apparatus (SCBA) or supplied air respirator
€ Stopwatch

MB 2016 Label

NOTICE

In addition to the bulleted equipment list required from PPQ, PPQ must also
provide:

@  Air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge for concentrations between 1 and 4 ppm

€@ APHIS-approved continuous real time gas monitoring device

K/

« Permanently mounted in PPQ owned facilities only, PureAire
Monitoring Systems, Inc., model Air Check Advantage. The Air
Check Advantage can be calibrated either by the manufacturer or by
the PPQ official. Calibrate according to the manufacturer’s User
Guide. Refer to Chapter 8: Equipment for more information.

Portable Photoionization Detector (PID), RAE Systems, Inc. model
MiniRAE 3000. The MiniRAE 3000 must be calibrated by the PPQ
official according to the manufacturer’s User Guide. Refer to Chapter
8: Equipment for more information.

€ Self contained breathing apparatus (SCBA) NIOSH approval prefix TC-
13F or supplied air respirator NIOSH approval prefix TC-19C

X/
L X4
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Materials Needed

Fumigator Provides

*
*
*
*
*
¢
*
*
*
*
*

L R R IR K R 2 2

Aeration fans with ducts

APHIS-approved methyl bromide monitor' (e.g. thermal conductivity
device, infrared device, etc.)

Auxiliary pump or Mighty Vac for purging long gas sampling lines

Colorimetric tubes (see Appendix E for a list of APHIS-approved product
ranges)

Ducts (introduction and exhaust)

Electrical wiring (grounded, permanent type), three-prong extension cords
Fans (circulation and introduction)

Gas introduction hose

Gas sampling tubes

Methyl bromide

Pressure testing equipment

% Any device or equipment with the ability to pressurize a container (for
example, blowers, compressors, tanks, manifolds)
s Manometer
% Sealing putty
Scales or dispensers®
Self-contained breathing apparatus (SCBA) or supplied air respirator
Tape
Temperature recorder and temperature sensors’
Thermometer*
Volatilizer

Warning signs/placarding

Methyl bromide monitor must be calibrated annually. See Equipment on page 8-1-1 for calibration
information. If using a thermal conductivity (T/C) analyzer, Drierite® and Ascarite® must be used.
All scales must be calibrated by the State, a company that is certified to conduct scale calibrations,
or by a state-certified fumigator under the supervision of PPQ. The source and date of calibration
must be posted in a visible location on or with the scale at all times. The scale must be calibrated a
minimum of every year.

Temperature sensors must be calibrated annually by the manufacturer or National Institute of
Standards and Technology (NIST) within the range of 40 °F to 80 °F (4.4 °C to 26.7 °C).

The thermometer must be calibrated or replaced annually.

2-8-6

Treatment Manual 02/2024-01
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Preparing to Fumigate

MB 2016 Label

NOTICE

In addition to the bulleted equipment list required from the fumigator, the
fumigator must also provide:

€ Air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge for concentrations between 1 and 4 ppm

€ APHIS-approved direct read gas detection device
% Colorimetric tubes (e.g. Draeger, Sensidyne)

€@ APHIS-approved continuous real time gas monitoring device

K/

« Permanently mounted in PPQ owned facilities only, PureAire
Monitoring Systems, Inc., model Air Check Advantage

% Portable Photoionization Detector (PID), RAE Systems, Inc. model
MiniRAE 3000

« Devices must be calibrated according to the manufacturer’s User
Guide. Refer to Chapter 8: Equipment for more information.

€ Sclf contained breathing apparatus (SCBA) NIOSH approval prefix TC-
13F or supplied air respirator NIOSH approval prefix TC-19C

Preparing to Fumigate

Step 1: Selecting the Container

The fumigator must obtain a letter of authorization from the owner of the
container, the shipping line, or the broker prior to attempting to gain access
through the container doors or making any structural changes to the containers.
The fumigator will maintain the letters of authorization and provide copies to
the local PPQ office upon request. PPQ is not responsible for any damage
incurred by the fumigator due to modification or manipulation of a container's
original condition.

Step 2: Selecting the Fumigation Site
The PPQ official and the fumigator must consider the following factors when
selecting a fumigation site:

Aeration requirements
Electrical power supply

Nonwork area that can be effectively marked and safeguarded or isolated

L R 2K R 2

Water supply
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Fumigants—Methyl Bromide—Special Procedures for Container Fumigations Without a Tarpaulin
Preparing to Fumigate

€ Well-lighted area
€ Well-protected area
€ Buffer Zone Overlap for Multiple Enclosures

Aeration Requirements

The fumigator must restrict access to the area where the exhaust duct extends
beyond the container. Before a fumigation begins, the fumigator must ensure
the exhaust duct is located in a safe place. During the first 10 minutes of
aeration, the fumigator must not allow anyone within 200 feet downwind of
the exhaust duct outlet. The fumigator is responsible for planning the
fumigation so that aeration can be safely conducted immediately following the
fumigation.

MB 2016 Label

NOTICE

The fumigator is responsible for all aspects of aeration. When the fumigation is
a Section 18 exemption fumigation, the PPQ official is required to verify the
final gas concentration reading(s). Refer to xx for more information.

Electrical Power Supply

Require the fumigator to supply an adequate electrical source to run the
circulation fans and the gas detection unit. A separate line should be available
for the gas detection unit. Electrical outlets must be grounded and conveniently
located in relation to the fumigation area. PPQ does not allow the use of
generators as a power source, except under emergency conditions.
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Preparing to Fumigate

Nonwork Area-MB 2016 Label

NOTICE

The fumigator will determine the treatment buffer zone in accordance with the
Environmental Protection Agency (EPA) Methyl Bromide Commodity
Fumigation Buffer Zone Lookup Tables.

The treatment buffer zone surrounds the area where access is limited during
treatment. If the fumigator determines that the buffer zone is less than 30°, then
PPQ requires a 30’ buffer zone. If the fumigator determines that the buffer zone
is greater than 30°, then PPQ must observe the prescribed buffer zone.

The treatment buffer zone extends from the perimeter of the enclosure to a
distance determined by the fumigator in accordance with the label. Entry by
any person except the PPQ official and the fumigator is prohibited except as
provided in the “Exceptions to Buffer Zone Entry Restrictions” section of the
label.

The treatment buffer zone begins when the fumigant is introduced into the
enclosure and ends when aeration begins, at which point the aeration buffer
zone requirements apply.

The fumigator must define treatment and aeration buffer zone perimeters using
physical barriers (such as walls, ropes, etc.) and placards to limit access to the
buffer zone. Placards must meet all label requirements regarding specific
warnings, information, and language.

The fumigator will permit transiting through buffer zones in accordance with
the “Transit Exception” section of the label.

Buffer Zone Overlap for Multiple Enclosures
For multiple enclosures where buffer zones overlap, the fumigator must

recalculate both the treatment and aeration buffer zones in accordance with the
label and supply them to the PPQ official.

Nonwork Area

The PPQ official and the fumigator must select a secure area where traffic and
people are restricted from entering and that is isolated from people working. A
nonwork area is preferred to help prevent accidents such as a forklift piercing a
container. The fumigation area is the area 30 feet surrounding the container(s)
and is separated from the non-fumigation area by a physical barrier such as
ropes, barricades, or walls.

Restrict access to the fumigation and aeration areas to the fumigator’s
employees and PPQ employees monitoring the treatment. The area outside the
30-foot perimeter is usually regarded as a safe distance from the fumigation.
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Preparing to Fumigate

The fumigator must placard within the perimeter of the secure area (including
the entrance) with the appropriate DANGER/PELIGRO signs. Make sure the
placards meet the appropriate fumigant label or labeling requirements. The
skull and crossbones should be present as well as “AREA UNDER
FUMIGATION, DO NOT ENTER/NO ENTRE”; date of the fumigation; name
of the fumigant used; and the name, address, and telephone number of the
fumigator. Unless you (PPQ) authorize their use, do not allow motorized
vehicles to operate within 30 feet of the fumigation and aeration areas. The 30-
foot perimeter is not specifically mentioned on the MB label, but is required
for PPQ officials.

When multiple containers are being fumigated, there must be sufficient space
for a person wearing SCBA to walk between the containers.

Water Supply

A water supply is necessary for safety purposes. Water is necessary for
washing off MB if the liquid form is spilled on someone. If no permanent
water is present on site, the fumigator must provide a five-gallon supply of
potable, unfrozen water.

Well-Lighted Area

The fumigator will ensure that the area has adequate lighting for safety
purposes and for ease in reading gas detection units, thermometers, and for
determining whether a container has holes or places where the MB may leak.

Well-Ventilated, Sheltered Area

The PPQ official and the fumigator must select sites that well-ventilated and
sheltered. A well-ventilated site is required for exhausting the gas. Avoid areas
where strong drafts are likely to occur.

Ensure that the fumigator selects a site that is semi-sheltered, such as the
leeward side of a warehouse or pier to offer some protection from severe
winds. Severe winds are defined as sustained winds or gusts of 30 m.p.h. or
higher for any time period. Do not allow the fumigation to proceed if there is a
forecast from the National Weather Service of severe winds and/or
thunderstorms at the beginning of or for the entire length of the fumigation.

Nontarped containerized fumigations cannot be conducted in a warehouse

Some gas will escape from the container even in the best conditions. The
fumigator must ensure that the exhausted gas does not endanger people
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Fumigants—Methyl Bromide—Special Procedures for Container Fumigations Without a Tarpaulin

Preparing to Fumigate

working outdoors. When treatments are conducted in a particular location on a
regular basis, a permanent site should be designated.

Step 3: Arranging the Containers

Ensure that the containers are not loaded beyond 80 percent of their capacity.
There must be a space of a minimum of 18 inches above the commodity. This
allows a crawl space for placing the gas sampling lines and fans, and facilitates
uniform gas distribution. (Some restacking of cargo may be necessary to meet
this requirement.) Require the commodity to be on pallets to allow adequate
space (at least 2 inches) below the commodity.

APHIS does not allow stacking of containers. Stacking creates a safety risk to
the person(s) installing fans, sampling lines, and aeration ducts.

Step 4: Arranging and Operating Fans

Require the fumigator to use a minimum of two 2,500 cfm fans for efficient
gas circulation. Ensure that the fans are placed on top of the palletized
commodity; one fan at the doors (rear) and one fan in the front. The rear fan is
the gas introduction fan and should be pointed into the container. The front fan
is pointing in the opposite direction.

Do not run the container’s fan or refrigeration unit during the fumigation.

Step 5: Placing the Gas Introduction Line

MB is converted from a liquid into a gas by a volatilizer. The hose that runs
from the MB cylinder into the volatilizer must be 3000 PSI hydraulic high
pressure hose with a 3/8 inch inner diameter (ID) or larger. From the
volatilizer, MB gas is introduced into the container by means of a gas
introduction hose. The gas introduction line must be a minimum of 350 PSI
with a 1/2 inch ID or larger. Ensure that the fumigator places the introduction
line directly above the fan at the rear door of the container. Each container
must have a gas introduction line.

Step 6: Placing the Gas Sampling Tubes

Ensure that the fumigator installs at least three gas sampling tubes per
container. Insert the gas introduction line and sampling tubes between the
closed rear door gaskets, or in some other location that does not interfere with
successful pressure testing. Position the gas sampling tubes as follows:

€ Front low — near the floor at the door end of the container
€ Rear high — rear of the load at the high end opposite the fan
€ Middle center — mid way from front to back, at mid depth

02/2024-01

Treatment Manual 2-8-11



Fumigants—Methyl Bromide—Special Procedures for Container Fumigations Without a Tarpaulin

Preparing to Fumigate

Require the fumigator to use gas sampling tubes of sufficient length to extend
from the sampling position inside the container to at least 30 feet beyond the
container. Ensure that all the gas sampling tubes meet in one area for ease and
safety in taking gas concentration readings. Do not permit gas sampling tubes
to be spliced. Before starting the fumigation, check for gas sampling tube
blockage or pinching by connecting each tube to the gas detection device for a
short time. If the line is blocked, the flow to the device will drop sharply. Tubes
can also be checked with a MityVac® hand pump or other air pump device.
Require the fumigator to replace any defective gas sampling tubes.

Step 7: Measuring the Temperature

The PPQ official must determine the temperature of the commodity in order to
select the proper dosage rate. To take the temperature readings, use a calibrated
bimetallic, mercury, or digital long-stem thermometer.

Depending on whether or not you are fumigating a pulpy fruit or vegetable,
you may use either the commodity temperature or an average of the
commodity and air temperatures. A pulpy fruit or vegetable can support
internal feeding insects, is fleshy and moist, and can be probed with a
temperature measuring device. Examples include, but are not limited to
peppers, onions, and grapes.

For pulpy fruits and pulpy vegetables, insert the thermometer into the pulp and
use the only the commodity temperature to determine the dosage rate. For
commodities that have been refrigerated, probe the fruits that have the lowest
pulp temperature. Again, fumigate only when the fruit pulp is at 40°F or
higher.

If the commodity has no pulp (e.g., peas, beans, grains, herbs, spices, etc.),
take the temperature of the air space immediately surrounding the commodity
as well as the commodity temperature and use Table 2-8-2 to determine the
correct temperature to use when selecting the proper dosage rate.

Do not fumigate at temperatures below 40°F.
The presence of ice indicates temperatures below 40°F. If ice is present anywhere in
the box, pallet, or container, do not fumigate the commodity.
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Table 2-8-2 Determine Whether to Use Commodity or Air Temperature for
Determining Dosage Rate For Nonpulpy Commodities

If the air temperature is: And: Then:
Higher than the commodity Use the single lowest commod-
temperature ity temperature for determining

P> the dosage rate (DO NOT use
the average commodity tem-
Lower than the commodity By less than 10 degrees | peratures).

temperature

By 10 degrees or more Use the average of the single
lowest air and commaodity tem-
peratures for determining the
dosage rate.

(Never initiate a fumigation if
any temperature reads lower
than 40°F.)

Step 8: Measuring the Volume

Using a 100-foot tape measure, the PPQ official and the fumigator must
carefully measure the length, width, and height of the container. Never
estimate the measurements. An error in measurement of as little as 12 inches
can result in miscalculating the dosage by as much as 15 percent. When
measuring, round off to the nearest quarter foot (e.g., 2 1/4 inches = 0.25 feet).
In the case of fumigations of edible commodities, an error can result in an
unacceptable level of residue on the commodity.

Formula for determining volume:

length x width x height = volume in cubic feet

EXAMPLE A stack with measurements H=10’6", L=42’'3", W=10'9"
10.50 x 42.25 x 10.75 = 4,768.9 ft* rounded to 4,769 ft2

The PPQ official must record volume in Block 26 of PPQ Form 429B. In the
electronic 429 database, record the length, width, and height in the
corresponding fields under the “AMT of Gas Introduced” heading on the
treatment form.

Step 9: Calculating the Dosage
The PPQ official must calculate dosage by doing the following:

1. Refer to the treatment schedule for the correct dosage rate (1bs/1,000 ft°)
based on temperature (°F).

2. Multiply by the dosage (Ibs/1,000 ft) rate by the volume (ft’) to get the
dosage in pounds.

3. Round to the nearest quarter pound.
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Formula for calculating dosage:

Volume (ft3) x Dosage Rate (Ibs.)
1,000 ft3

Dosage (lbs.) =

Figure 2-8-1 Formula for MB Calculating Dosage for Container Fumigations
Without a Tarpaulin

The PPQ official must record dosage in Block 33 of PPQ Form 429B. In the
electronic 429 database, the PPQ official must enter the dosage rate in the
“dosage” field and the total amount of gas required for the fumigation will be
displayed in the “Gas Required” field.

Step 10: Container Pressure Testing

In order to ensure that the container can maintain the required gas
concentrations, it must be pressure tested. Sea containers or over-the-road
freight trailers may be considered for pressure testing and tarpless fumigation
if they possess solid metal walls and ceilings, a channeled solid metal floor,
and were originally manufactured with two rear doors. Side doors are not
permitted.

Any process for pressure testing or tarpless container fumigation which
requires modification or a structural change to the container will require a
letter of authorization from the owner. The fumigator shall maintain the letters
of authorization and provide copies to the local PPQ office upon request. The
container owners must agree to repair any container with modified drain holes
before they are used for tarpless fumigation.

Required Equipment
The fumigator must supply the following equipment for the pressure test:

€ Any device or equipment with the ability to pressurize a container (for
example, blowers, compressors, tanks, manifolds)

€ A manometer for recording the internal container pressure during the test.
The units may be either Pascals (Pa) or inches of water, and must be able
to reach a minimum of 250 Pa or 1.0 inch of water.

@ Sealing putty for plugging around drain holes, gaps between door gaskets,
and sealing around pressure insertion hose.

Container Prepping and Pre-Testing
In preparation for the pressure test, the fumigator must:

1. Close vents and turn off refrigeration unit
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2. Seal corner drain holes

Repair any visible damage to the container or any parts potentially
impacting air tightness

4. Attach a pressurization and monitoring apparatus to the container

Pressurize the container to a minimum pressure of 250 Pa (1.0 inch of
water)

6. Monitor the pressure to ensure that the decrease from 200 Pa to 100 Pa (0.8
inches to 0.4 inches) takes at least 15 seconds

7. Identify and repair leaks

After the fumigator has conducted a successful pressure test, PPQ will observe
and record the official time for the final pressure test.

Official Pressure Test
The PPQ official will:

Observe the fumigator pressurizing the container to 250 Pa (1.0 inches).

2. Allow the pressure to decrease to 200 Pa and then record the time it takes
to decrease from 200 Pa to 100 Pa (0.8 inches to 0.4 inches) with a
stopwatch.

A successful (passing) test is defined by a minimum of 15 seconds transpiring
while pressure decreases from 200 Pa to 100 Pa (0.8 inches to 0.4 inches). The
PPQ official should confirm a passing test before permitting the fumigator to
proceed with a tarpless fumigation. Record the passing test time on PPQ Form
429B, and enter it into the electronic 429 database. This data field is in the
“Treatment” tab of the fumigation report in the “Setup” section. If “Approved
Tarpless Container” is selected as the “Enclosure” type, then two additional
fields appear in the report, “Was the pressure test conducted?” and “Pressure
Test Time (seconds).” Record the time it takes the pressure to drop from 200 to
100 Pa and enter the time (in seconds) into the fumigation report. Officials are
not to stop timing after the time exceeds 15 seconds; continue timing until the
pressure reaches 100 Pa or 90 seconds have elapsed. If the latter occurs, record
“90” seconds as pressure loss interval.

If the container fails the pressure test (as defined by not holding pressure for a
minimum of 15 seconds), record the time lapse in “REMARKS” in PPQ Form
429B and in the electronic 429 database. Tarp the container and fumigate
according to this manual, Chapter 2-4-Chemical Treatments, Fumigants,
Methyl Bromide, Tarpaulin Fumigation.

Ensure that the fumigator places three gas sampling tubes within the container
as described in Placing the Gas Sampling Tubes. Ensure the placement of the
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lines where they exit the container so the integrity of the sealed container is
maintained. For example, an acceptable location for sampling tubes is along
the sill of the container below the left door, pressed onto a small snake of
plumbers putty to make a good seal with the sill and door gasket.

Step 11: Making a Final Check
Before introducing the gas, the PPQ official and the fumigator must ensure
that the following activities are performed:

*

*

®* 6 66 60 o

Turn on all circulation fans and APHIS-approved methyl bromide gas
detection monitors to make sure they work.

Warm up and zero (if required) the APHIS-approved methyl bromide gas
detection monitor as described in the Equipment chapter of this manual.

Start volatilizer and heat water to 200°F or above (See Volatilizer on page
8-1-14 for temperature monitoring procedures.) A minimum temperature
of 150°F is required at all times during the introduction process.

Place fumigant cylinder with gas introduction hose on scale and take
initial weight reading.

Ensure the gas introduction hose is attached to the cylinder.

After obtaining the correct weight, subtract the dosage to be introduced
into the container.

After introducing the proper amount of gas, the scale will be balanced.

Ensure the container is placarded and the area is secured; only people
working on the fumigation can be in the area.

Ensure that any vents or holes in the container are sealed.

Ensure all gas sampling tubes are labeled and are not crimped or crushed.

% Visually inspect lines or use an electric or Mityvac® hand pump to
check for blockage.
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NOTICE

When conducting fumigations, erroneous readings can occur if the sampling lines
become blocked or crimped. It would be impossible to install a new sampling line
during a fumigation treatment. Therefore, to avoid an unsuccessful fumigation, test
sampling lines before the treatment begins.

Refer to the following steps to detect blocked sampling tubes with the use of a Mity-
Vac® hand-held pump (for supplier, see Appendix E.)

1. Prior to gas introduction, connect a MityVac® hand-held vacuum pump to sampling tubes.
2. Squeeze the handle on the MityVac® unit. If the line is blocked, a vacuum will be indicated
on the MityVac® gauge. For sampling tubes longer than 25 feet, squeeze the handle two or
three times. The MityVac® pump has the capacity to attain and hold 25 inches of Hg vacuum
and a minimum of 7 psig pressure.
Disconnect the MityVac® pump from the sampling tube and repeat this procedure for each
sampling tube. (Connect sampling tubes to the gas analyzer prior to fumigant introduction.)

w

Confirm that there is enough gas in the cylinder and if necessary, that
other cylinders are available.

Ensure that all safety equipment, especially SCBA, is available and in
working order.

Confirm that the gas introduction line connections are tight and free of
leaks.

* & o o

If using a T/C monitor, install Drierite® and Ascarite® filters as stated in
the instructions in this manual.

Conducting the Fumigation

Step 1: Introducing the Gas
A CAUTION

The acceptable air concentration level for methyl bromide (MB) is 5 ppm. A respira-
tor (approved SCBA\) is required if the MB concentration level in the air is unknown
or greater than 5 ppm at any time. The PPQ official and the fumigator must use
SCBA while introducing the gas, checking for leaks, when taking aeration readings,
and inside the buffer zone.

MB 2016 Label

If MB concentration levels are between 1-4 ppm, the PPQ official and the fumigator
may wear an air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge.

Require the fumigator and PPQ official to use SCBA while introducing and
adding gas. The PPQ official is not required to be in the treatment buffer zone
during the fumigation except as required for monitoring activity. The PPQ
official must ensure that the fumigator turns on all circulation fans before
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introducing the gas. When using large cylinders of MB, the fumigator should
slightly open the cylinder valve, then close the valve.

If the PPQ official or fumigator notices a cloud, plume, vapor, or mist coming from
the introduction equipment during gas introduction, the fumigator must TURN OFF
the valve on the gas cylinder, EVACUATE the area immediately, and ABORT the
fumigation.

No person should place any part of their body into the cloud, plume, vapor, or mist.
After the cloud plume has dissipated, measure gas concentration levels at the gas
cylinder using any APHIS-approved continuous real time gas detection device.

When gas concentration levels at the cylinder reach 5 ppm or less, the fumigator
must identify the source of the leak and correct it before restarting the fumigation.

Any person within the treatment buffer zone must wear and use SCBA equipment
during gas introduction and gas addition.

With an APHIS-approved continuous real time gas detection device, the
fumigator must check all connections on the gas introduction line (between the
MB cylinder and the volatilizer) for leaks. If leaks are found, advise the
fumigator to tighten the connections and repeat the test. If no leaks are found,
require the fumigator to open the valve to the point where three to four pounds
of MB are introduced per minute.

The water temperature in the volatilizer should never go below 150°F at any
time during gas introduction. The water in the volatilizer can include an
antifreeze and should be handled with the appropriate safeguards. See
Volatilizer on page 8-1-14 for temperature monitoring procedures.

A CAUTION

Do not touch the introduction line with your bare hands — you could get burned!
Close the cylinder valve once the proper dosage has been introduced.

The fumigation time begins once all the gas has been introduced. The PPQ
official must record the time gas introduction was started and completed in
Block 32 on PPQ Form 429B. In the electronic 429 database, record the
fumigation date, gas introduction start and finish time in the corresponding
fields under the “GAS INTRODUCTION” heading in the Treatment form.

Require the fumigator to run the fans for 30 minutes to achieve even gas
distribution. The PPQ official must take the initial concentration reading 30
minutes after all the gas has been introduced.

When evacuating large cylinders, getting the final amount of gas out may take
a long time. Consider taking a gas concentration reading 30 minutes after the
gas was first introduced. If the gas distribution is even (all readings within 4
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ounces of each other) and at a significantly high concentration, advise the
fumigator to turn off the fans. Running the fans longer can contribute to gas
leakage. Allow the remainder of the gas to discharge while intermittently
running the fans. Normally, all the gas should be introduced within 30 minutes.

Do not begin counting fumigation time until all the gas has been introduced and the
valve on the MB tank is closed.

If the fumigator detects excessive leakage (concentration readings of 50
percent or less of the minimum concentration), do not attempt to correct the
problem by adding more gas. Aerate the container and return, re-export, or
destroy the commodity. Commodities used for food or feed cannot be
retreated.

Step 2: Taking Concentration Readings

The PPQ official must take concentration readings 30 minutes after gas
introduction. Use an APHIS-approved gas detection device to determine the
gas concentration and distribution within the container. Allow gas
concentration readings to stabilize; do net disconnect the sampling line from
the gas detection device when the minimum concentration reading has been
met.

Before taking a reading, always purge sampling lines with a mechanical or hand
pump. If using a T/C unit, connect it to the sampling line, adjust the gas flow rate to
1.0, and wait until the meter registering “ounces per thousand cubic feet” stabilizes
before taking a reading. (This may take a minute or more, depending upon the length
of the tubing and whether or not an auxiliary pump is used.)

Take concentration readings at the times designated in the treatment schedule.
Concentration readings should not differ more than 4 ounces among the lines.
When concentration readings differ more than 4 ounces, run the fans to
equalize the gas and record readings in the Remarks block on the PPQ Form
429B. In some case, several cycles of fan operation may be necessary to
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equalize the readings. The PPQ official must record all gas readings on the
PPQ Form 429B and in the electronic 429 database.

Avoid using hand-held, two-way radios near a T/C unit. Using two-way radios near a
T/C unit will interfere with accurate concentration readings.

Step 3: Determining the Need to Add Gas and Adjust Exposure
Use Table 2-8-3 to determine when to add gas or extend the exposure.

Table 2-8-3 Determine the Need to Add Gas and Adjust Exposure

If the lowest gas And the schedule is: Then:
reading is:
Below the required T101-a-1 or equivalent® SEE Table 2-8-5 for corrections at
minimum concentra- 0.5 hours, or Table 2-8-6 for cor-
tion rections at 2 hours
Other than T101-a-1 or See Adding Gas and Extending
equivalent! Exposure to Commodities that are
Fumigated Using Treatment
Schedules Other Than T101-a-1 or
Equivalent (may include perish-
ables) on page 2-8-21
At or above the T101-a-1 or equivalent' SEE Table 2-8-5 for corrections at
required minimum 0.5 hours, or Table 2-8-6 for cor-
concentration rections at 2 hours
Other than T101-a-1 or NO ACTION necessary
equivalent'
a T101-a-1 or equivalent schedules are those schedules that are:

@ NOT greater than 2 hours long (exposure time)

@ NOT greater than 4 Ibs. per 1000 ft* (dosage rate)

4 Minimum concentration readings and temperature ranges match EXACTLY the readings
in T101-a-1

If the minimum concentration readings do not meet these requirements, the schedule is NOT

equivalent. When schedules are NOT equivalent, use Table 2-8-4 to determine the length of

time to extend exposure and use the formula in Figure 2-8-2 on page 2-21 to determine the

amount of gas to add.
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Adding Gas and Extending Exposure to Commodities that
are Fumigated Using Treatment Schedules Other Than T101-
a-1 or Equivalent (may include perishables)

Once you have determined that you need to add gas and extend time, use the

formula in Figure 2-8-2 to calculate the amount of gas to add and Table 2-8-4
to determine how long to extend the exposure period.

.. volume in cubic feet 1
1.6 x number of ounces below minimum x 1006 oubic oot * 16 pounds of gas to add

Figure 2-8-2 Formula for Determining the Amount of Gas to Add for Schedules
Not T101-a-1 Equivalent and Conducted in a Container Without a
Tarpaulin

Table 2-8-4 Determine the Extended Exposure Period to Commodities that are
Not T101-a-1 Equivalent

And any individual reading

is below minimum by: Then extend exposure:

10 oz. or less 10 percent of the time lapse since gas introduction or the
last acceptable reading
11 oz. or more 30 minutes
Adding Gas

When adding gas, require the fumigator to follow these steps:

Heat water in volatilizer.

Turn on fans.

Weigh the cylinder.

With SCBA on, open valve on cylinder and introduce the gas.

A o e

Close valve when the weight of the cylinder indicates that the needed
amount of gas has been added.

The PPQ official must record quantity of fumigant added in Block 34 and
additional fan time in Block 30 of PPQ Form 429B.

In the electronic 429, record the amount of additional gas listed in the
Treatment Manual in the added in the “Additional Gas Recommended” field
and the actual amount of additional gas added in the “Actual Additional Gas”
field. Record the additional fan time in the “TIME FANS OPERATED” field in
the Treatment form.
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Note the time the fumigator started and finished introducing additional gas and
record in Block 40 (Remarks) of PPQ Form 429B and in the “Remarks” form
in the electronic 429 database. Require the fumigator to run the fans until there
is even gas distribution throughout the stack. Turn off fans, then take a
concentration reading 30 minutes after the gas has been introduced. If all
readings are above minimum concentration levels, proceed as usual with the
remaining scheduled concentration readings.

Adding Gas to Fruits, Vegetables, or Perishable Commodities
Using Schedules T101-a-1 or Equivalent

Use Table 2-8-5 and Table 2-8-6 to determine if you need to add gas or extend
or decrease the exposure time. Select the proper table based on the time of the
gas reading (30 minutes or 2 hours). Use the formula in Figure 2-8-3 to
determine the amount of gas to add.

volume in cubic feet 1
1000 oubic fost “ 16 = pounds of gas to add

1.6 x number of ounces below minimum x

Figure 2-8-3 Formula for Determining the Amount of Gas to Add For T101-a-1
Equivalent Schedules for Container Fumigations Without a
Tarpaulin

DO NOT average the concentration readings before using the tables. Base your
decision on whether to add gas from the LOWEST gas concentration of any individ-
ual gas reading.

Fresh fruits and vegetables are sensitive to MB so you should double check volume
calculations and dosage measurements to avoid accidental overdoses.

Adding Gas
When adding gas, require the fumigator to follow these steps:

1. Heat water in volatilizer.

2. Turn on fans.

3. Weigh the cylinder.

4. With SCBA on, open valve on cylinder and introduce the gas.
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5. Close valve when the weight of the cylinder indicates that the needed
amount of gas has been added.

The PPQ official must record quantity of fumigant added in Block 34 and
additional fan time in Block 30 of PPQ Form 429B.

In the electronic 429, record the amount of additional gas listed in the
Treatment Manual in the added in the “Additional Gas Recommended” field
and the actual amount of additional gas added in the “Actual Additional Gas”
field. Record the additional fan time in the “TIME FANS OPERATED” field in
the Treatment form.

Note the time the fumigator started and finished introducing additional gas and
record in Block 40 (Remarks) of PPQ Form 429B and in the “Remarks” form
in the electronic 429 database. Require the fumigator to run the fans until there
is even gas distribution throughout the stack. Turn off fans, then take a
concentration reading 30 minutes after the gas has been introduced. If all
readings are above minimum concentration levels, proceed as usual with the
remaining scheduled concentration readings.
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Table 2-8-5 Determine Gas Concentration Values and Corrections for Fruits and
Vegetables at the 30-Minute Reading

And the mini-
If the mum concen- | And the lowest
schedule tration (0z.) in | concentration Then:
is: the schedule reading (oz.) is:
is:
40-49 °F 48 65 or greater REDUCE exposure by 15 minutes
;‘ Ibs. for 2 64-48 TAKE 2 hour reading as scheduled
rs.
Lower than 48 1. ADD gas, and
2. EXTEND exposure by 15 minutes
50-59 °F 38 52 or greater REDUCE exposure by 15 minutes
ﬁrlfs' for 2 51-38 TAKE 2 hour reading as scheduled
' Lower than 38 1. ADD gas, and
2. EXTEND exposure by 15 minutes
60-69 °F 32 48 or greater REDUCE exposure by 15 minutes
;-2::5- for 47-32 TAKE 2 hour reading as scheduled
' Lower than 32 1. ADD gas, and
2. EXTEND exposure by 15 minutes
70-79 °F 26 37 or greater REDUCE exposure by 15 minutes
g-gr'fs- for 36-26 TAKE 2 hour reading as scheduled
' Lower than 26 1. ADD gas, and
2. EXTEND exposure by 15 minutes
80-89 °F 19 27 or greater REDUCE exposure by 15 minutes
;.ﬁrlss' for 26-19 TAKE 2 hour reading as scheduled
' Lower than 19 1. ADD gas, and
2. EXTEND exposure by 15 minutes
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Table 2-8-6 Determine Gas Concentration Values and Corrections for Fruits and
Vegetables at the 2-Hour Reading

If the schedule is:

And the lowest concen-
tration reading (oz.) at 2
hours is:

Then DO NOT add gas, but:

40-49 °F
4 |bs. for 2 hrs.

38 and above

AERATE the commodity

37-28

EXTEND exposure by 15 minutes

27-25

EXTEND exposure by 30 minutes

Lower than 25

ABORT

50-59 °F
3 Ibs. for 2 hrs.

29 and above

AERATE the commodity

28-24

EXTEND exposure by 15 minutes

23-21

EXTEND exposure by 30 minutes

Lower than 21

ABORT

60-69 °F
2.5 Ibs. for 2 hrs.

24 and above

AERATE the commodity

23-21

EXTEND exposure by 15 minutes

20-18

EXTEND exposure by 30 minutes

Lower than 18

ABORT

70-79 °F
2.0 Ibs. for 2 hrs.

19 and above

AERATE the commodity

18-16

EXTEND exposure by 15 minutes

15-13

EXTEND exposure by 30 minutes

Lower than 13

ABORT

80-89 °F
1.5 Ibs. for 2 hrs.

14 and above

AERATE the commodity

13-12

EXTEND exposure by 15 minutes

11-10

EXTEND exposure by 30 minutes

Lower than 10

ABORT

Step 4: Exhausting the Gas

Require the fumigator to exhaust the gas at the completion of the exposure
period. If the treatment schedule is a FIFRA Section 18 Exemption, then the
PPQ official must verify the final gas concentration reading of the commodity.
Detector tube readings and the time interval from the aeration must be
recorded in the corresponding fields in the “DETECTOR READINGS” form.

Aeration
The fumigator must:
€ Arrange for the aeration to proceed once the treatment is completed.
€ Consider the wind direction when pointing the exhaust duct, and face the
duct outlet toward an open area away from people.
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€ Ensure that, during the first 10 minutes of aeration, no one is present
within 200 feet downwind of the exhaust duct outlet.

*

Determine aeration buffer zones in accordance with Environmental
Protection Agency (EPA) Methyl Bromide Commodity Fumigation
Buftfer Zone Lookup Tables.

Ensure no one is present within the perimeter of the aeration buffer zone
unless they are wearing SCBA.

Refer to “Buffer Zone Overlap for Multiple Enclosures”.

Follow all label instructions, state, county, and local regulations, in
addition to the instructions in this manual.

* 60 o

Inform people located in occupied structures and personnel in the
immediate area within the buffer zone that release of MB is about to take
place and give them the option of leaving the area or remaining inside the
building.

€ Restrict access to the area where the exhaust duct extends beyond the
enclosure.

Responsibility for Aerating the Commodity

The label requires that at least two people trained in the use of the fumigant
must be present at all times during gas introduction, treatment, and aeration.
The PPQ official, however, is not required to be continuously present at the
fumigation site throughout the aeration process unless specified by the label or
by State or local regulations.

Refer to Table 2-8-7 to determine who is responsible for aerating the
commodity.

Table 2-8-7 Determine Responsibility for Aerating the Commodity for Tarpless
Container Fumigation

If the Treatment schedule is: Then:

A FIFRA Section 18 Exemption PPQ official must be present at the initiation
of aeration and to VERIFY the final aeration
readings.

A labeled treatment schedule RELEASE the fumigation to the fumigator to
aerate and RELEASE the commodity.

Wearing Respiratory Protection

The fumigator must wear approved respiratory protection (SCBA, supplied air
respirator, or a combination unit) when:

€ Arisk of exposure to concentrations above 5 ppm exists; this includes
anytime the concentration is unknown

€ Opening the container for aeration
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Aeration

€ Setting up the air introduction and exhaust systems

MB 2016 Label

If MB concentration levels are between 1-4 ppm, the PPQ official and the fumigator
may wear an air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge.

Step 1: Installing the Exhaust System
Advise the fumigator to:

1. Install an exhaust fan (minimum of 5,200 cfm capacity) with one end of a
round ventilation duct at least 16 inches in diameter, oriented so that the
fan pulls air through the duct. The fan dimensions should complement the
diameter of ductwork chosen, fitting flush and tight so that no leaks exist
between the fan and duct. The exhaust duct will be at least 30 feet in length
with the fan end placed external and alongside the container extending
toward the nose, so the exhaust air is directed away from the end of the
container which is opened during aeration.

2. Install a fresh air introduction fan (minimum 3,750 cfm) with a round
ventilation duct at least 12 inches in diameter, oriented so that the fan
pushes the air through the duct. The fan dimensions should complement the
diameter of ductwork chosen, fitting flush and tight so that no leaks exist
between the fan and duct. Extend the introduction duct (non-fan end) along
top of the load two-thirds of the length of the container.

SAFETY

Install air introduction and exhaust ducts prior to fumigation in order to limit human
exposure to the fumigant at the start of aeration.

Palletized Partial Loads

For palletized partial loads (where at least 2 feet of open space is present at the
door end of the container), ensure that the fumigator extends the exhaust duct
intake (non-fan end) on the container floor with the duct face flush against the
bottom of the load along a side of the container. Store the remaining section of
the exhaust duct and fan at the rear of the load so it is easily accessible at the
start of aeration.
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Aeration

Full Loads

For full loads (where less than 2 feet of open space is available at the door end
of the container and there is no central aisle between pallets), if there is room to
store the duct inside the container during fumigation, ensure that the fumigator
secures the duct (non-fan end) face flush against the load at the floor/pallet/
commodity interface along a side of the container so it will not shift or twist
during aeration. Use straps, ties, or other fasteners to secure this interface
tightly. If there is not sufficient room to pre-install the duct prior to fumigation,
the fumigator can carry out these steps at the start of aeration.

For partial or full loads where a central aisle exists between the pallets, ensure
that the fumigator places the duct along the floor center and extend 1-2 feet
into this space if possible.

Refer to Figure 2-8-4 for detailed diagrams of air and exhaust ducts. In this
diagram, air introduction ducts are blue and exhaust ducts are red.

Figure 2-8-4 Ductwork configuration for aeration of untarped containers: full
loads (top) and partial loads (bottom)

Step 2: Aerating the Commodity
Advise the fumigator to:

While wearing SCBA, open the doors of each container.

2. Turn on all fumigant circulation fans inside the container and leave them
on throughout the aeration.

Start the container introduction and exhaust duct fans.
4. Require a minimum of 4 hours aeration for all sorptive commodities.

Stop the fans and take concentration readings with colorimetric tubes in the
airspace around and, when feasible, within the commodity.
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6. RELEASE the commodity when the concentration reading is 5 ppm or less.
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Methods and Procedures

The procedures covered in this section provide PPQ officials and commercial
fumigators with the methods, responsibilities, and precautions for closed-door
container fumigations.

2016 Methyl Bromide Label Information

In 2015, the Environmental Protection Agency (EPA) directed all methyl
bromide (MB) registrants to amend the use directions on the labels of all 100%
MB products. EPA required the changes in order to reflect recommendations in

an EPA report.1

These amendments modify the use directions for fumigation and aeration
procedures, modify respiratory requirements and equipment and update gas
monitoring equipment. EPA requires all labels on newly manufactured MB to
reflect these recommendations effective October 01, 2016; however, EPA is
allowing existing stocks of MB to be used in accordance with the use
directions on the existing stock’s (older) labels.

PPQ officials and fumigators must closely examine gas cylinder labels in order
to validate that the dosage, exposure, and commodity are either on the cylinder
label or covered by a FIFRA Section 18 exemption. If a label is not affixed to
the cylinder, DO NOT allow the fumigator to use that cylinder.

1 “Report of Food Quality Protection Act (FQPA) Tolerance Reassessment and Risk Management
Decision (TRED) for methyl bromide, and Reregistration Eligibility Decision (RED) for Methyl
Bromide’s Commodity Uses”, archive dated August 2006.
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Fumigants—Methyl Bromide—Closed-door Container Fumigation
2016 Methyl Bromide Label Information

New Buffer Zone Requirements

All 2016 MB labels now require both a treatment and an aeration buffer zone.
Both the treatment and aeration buffer zones are specific to the enclosure being
fumigated and must be determined by tables in the Environmental Protection
Agency (EPA) Methyl Bromide Commodity Fumigation Buffer Zone Lookup
Tables. The fumigators are responsible for using this website to determine the
buffer zones and reporting both buffer zones to the PPQ official. If the
treatment buffer zone is determined to be less than 30 feet, the PPQ official
will maintain PPQ’s standard 30 foot treatment buffer zone; otherwise, the new
treatment buffer zone must be observed. If the aeration buffer zone is
determined to be less than 200 feet, then PPQ’s standard “200 feet for 10
minutes” aeration buffer zone still applies for the first 10 minutes of aeration.
The fumigator must refer to EPA’s website to determine the minimum aeration
buffer zone to be maintained until the aeration period is complete and the
fumigator has verified that gas concentration levels meet the conditions in the
MB label.

Transiting through buffer zones

The label permits vehicles to transit through both treatment and aeration buffer
zones under specific conditions found in the label; it is up to the fumigator
determine how or whether vehicles may transit in accordance with the label.

When using the newer 2016 MB label, changes to certain procedures and
equipment in this chapter are displayed in a NOTICE box with a heading titled
“MB 2016 Label”.

MB 2016 Label (example)

NOTICE

Use this information when the fumigator is using the 2016 MB label.

When using existing stocks, follow the equipment and procedural guidance
that is displayed in the body of the text (outside of the NOTICE box).

If there is no “MB 2016 Label” NOTICE box, then the instructions apply to all
MB labels, 2016 and older.
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Fumigants—Methyl Bromide—Closed-door Container Fumigation
Materials Needed

Materials Needed

PPQ Official Provides

€ APHIS-approved leak detection device

€ Calculator (optional)

€ Forms (PPQ Form 429A and APHIS Form 2061, if necessary)

€ Self-contained breathing apparatus (SCBA) or supplied air respirator

MB 2016 Label

NOTICE

In addition to the bulleted equipment list required from PPQ, PPQ must also
provide:

€ Air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge for concentrations between 1 and 4 ppm

€@ APHIS-approved continuous real time gas monitoring device

% Permanently mounted in PPQ owned facilities only, PurcAire
Monitoring Systems, Inc., model Air Check Advantage. The Air
Check Advantage can be calibrated either by the manufacturer or by
the PPQ official. Calibrate according to the manufacturer’s User
Guide. Refer to Chapter 8: Equipment for more information.

+»+ Portable Photoionization Detector (PID), RAE Systems, Inc. model
MiniRAE 3000. The MiniRAE 3000 must be calibrated by the PPQ
official according to the manufacturer’s User Guide. Refer to Chapter
8: Equipment for more information.

€ Self contained breathing apparatus (SCBA) NIOSH approval prefix TC-
13F or supplied air respirator NIOSH approval prefix TC-19C

Fumigator Provides

€ APHIS-approved gas detection device? (e.g. thermal conductivity device,
infrared device, etc.)

€ Auxiliary pump for purging long gas sample tubes
€ Carbon dioxide filter (Ascarite®)

2 The methyl bromide monitor must be calibrated annually. Refer to Chapter 8: Equipment for
calibration information. If using a thermal conductivity (TC) analyzer, Drierite® and Ascarite® must
be used.
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Materials Needed

*

Colorimetric tubes (Refer to Gas Detector Tube (Colorimetric) and

Apparatus on page E-1-20 for a list of APHIS-approved product ranges)

Desiccant (Drierite®)

Exhaust blower and ducts

Fans (circulation, exhaust, and introduction)
Framework and supports

Gas introduction line

Gas sampling tubes (leads)

Heat supply

Insecticides and spray equipment
Loose sand

Measuring tape

Methyl bromide

Padding

Sand or water snakes or adhesive sealer

Scales or dispensers3

Self-contained breathing apparatus (SCBA) or supplied air respirator
Tape

Tape measure

Tarpaulin and supports

Temperature recorder

Temperature sensors”

Thermometer’

Volatilizer

L 2R 2B IR 2R 2K 2% % 2K 25 R 2% 2B 2K 2% 2R 2K 2% 2R K 2% 2% 2R 2B 2

Warning signs/placarding

3 All scales must be calibrated by the State, a company that is certified to conduct scale calibrations,
or by the fumigator under the supervision of PPQ. The source and date of calibration must be posted
in a visible location on or with the scale at all times. The scale must be calibrated a minimum of every
6 months.

4 Temperature sensors must be calibrated annually by the manufacturer or National Institute of
Standards and Technology (NIST) within the range of 40 °F to 80 °F (4.4 °C to 26.7 °C).

5 The thermometer must be calibrated or replaced annually.
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MB 2016 Label

NOTICE

In addition to the bulleted equipment list required from the fumigator, the
fumigator must also provide:

€ Air purifying respirator NIOSH certified half-mask or full face piece with
a cartridge for concentrations between 1 and 4 ppm

€ APHIS-approved direct read gas detection device
% Colorimetric tubes (e.g. Draeger, Sensidyne)
€@ APHIS-approved continuous real time gas monitoring device

K/

« Permanently mounted in PPQ owned facilities only, PureAire
Monitoring Systems, Inc., model Air Check Advantage

% Portable Photoionization Detector (PID), RAE Systems, Inc. model
MiniRAE 3000

« Devices must be calibrated according to the manufacturer’s User
Guide. Refer to Chapter 8: Equipment for more information.

€ Sclf contained breathing apparatus (SCBA) NIOSH approval prefix TC-
13F or supplied air respirator NIOSH approval prefix TC-19C

Preparing to Fumigate

APHIS has historically required dry box ocean containers (non-refrigerated
containers with a tongue-and-groove flooring) be fumigated under tarp with
the doors open. The total methyl bromide gas introduced is based on the entire
volume under the tarpaulin. This is referred to as “open-door container
fumigation.” As an alternative to the “open-door” procedure, APHIS also
allows for the fumigation of wood products (includes logs, lumber, and
bamboo) in dry box containers with the doors closed. This procedure
eliminates the need to include the empty space under the container as part of
the total volume fumigated. This procedure is referred to as “closed-door
container fumigation” and can be used only with the following treatment
schedules:

T312-a
T312-a-Alternative
T312-b

T404-b-1-1

T404-d

L K R R R 2
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Preparing to Fumigate

€ T404-e-1

Step 1: Selecting the Container

The fumigator must obtain a letter of authorization from the owner of the
container, the shipping line, or the broker prior to attempting to gain access
through the container doors or making any structural changes to the containers.
The fumigator will maintain the letters of authorization and provide copies to
the local PPQ office. PPQ will not be held responsible for any damage
incurred by the fumigator due to modification or manipulation of a container’s
original condition.

No dry box container will be permitted to be fumigated using this procedure if
it has side doors, if the rear gasket is missing, or if the gasket is damaged such
that gas lines cannot be placed effectively with the doors closed. PPQ officials
must ensure that all vents are sealed on each container to be fumigated. If this
cannot be accomplished, the fumigator will be required to fumigate with the
doors open.

Step 2: Selecting a Fumigation Site
The PPQ official and the fumigator must consider the following factors when
selecting a fumigation site:

Ability to Heat

Aeration Requirements
Electrical Power Supply
Impervious Surface

Nonwork Area

Water Supply

Well-Lighted Areas
Well-Ventilated, Sheltered Area

Ability to Heat

When cooler temperatures (below 40 °F) are expected, the fumigator must
ensure that the commodity temperatures are maintained above 40 °F. The PPQ
official will take the ambient (air) temperature 12 inches above the ground.
Temperatures must be maintained at or above the starting treatment
temperature for the entire duration of the treatment. Additionally, the PPQ
official will monitor the temperature of the container using a temperature
sensor and a temperature recorder. Specifications for the temperature recording
system are as follows:

LR 2R 2R 2R 2 2 R 2

€ Accurate to within 0.6 °C or +1.0 °F in the treatment temperature range
of 4.4 °C to0 26.7 °C (40 °F to 80 °F)
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€ Calibrated annually by the National Institute of Standards and Technology
(NIST) or by the manufacturer

«* The calibration certificate will list a correction factor, if needed, and
the correction factor would be applied to the actual temperature
reading to obtain the true temperature.

€ Capable of printing all temperature readings or downloading data to a
secure source once per hour throughout the entire treatment (all
temperature data must be accessible at a safe distance during the
fumigation)

€ Tamper-proof

If one or more temperature readings dip below the minimum temperature
required for the selected dosage rate in the treatment schedule, the fumigation
will be considered a failed treatment. The container must be heated to the
minimum temperature in the treatment schedule and the fumigation restarted.
The gas remaining in the container does not need to be evacuated, but
additional gas may need to be added to meet the required concentration
readings for a new fumigation. There are two options for re-treatment,
depending on the treatment schedule used.

1. Reheat the container and restart the fumigation at the original dosage rate.
The gas remaining in the container does not need to be evacuated, but
additional gas may need to be added to meet the required concentration
readings for a new fumigation.

2. Re-fumigate the container at the lower temperature using the dosage
required by this manual for that temperature. (This option may not be
available for all schedules.) The gas remaining in the container does not
need to be evacuated, but additional gas may need to be added to meet the
required concentration readings for a new fumigation.

Require the fumigator to place one temperature sensor in each container in the
coldest location in the container, which will be near the floor towards the
middle of the container at the end of a log-stack. If there is only one log-stack
in a container, require the fumigator to place the temperature sensor near the
floor at the end of the stack closest to the container doors. Refer to

Figure 2-9-1 for further information on temperature sensor placement.
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"y

Figure 2-9-1 Diagram of placement of temperature sensors, represented by a
star

Aeration Requirements

The fumigator is responsible for all aspects of aeration. Refer to xx for more
information.

Electrical Power Supply

An adequate electrical source must be available to run the circulation fans and
the gas detection device. A separate line should be available for the gas
detection device. Electrical outlets must be grounded and conveniently located
in relation to the fumigation area. PPQ does not allow generators to be used as
a power source except under emergency conditions.

Impervious Surface

Select an asphalt, concrete, or tight wooden surface—not soil, gravel, or other
porous material. If you must fumigate on a porous surface, require the
fumigator to cover the surface with plastic tarpaulins. For large fumigations,
covering the surface is not usually practical because pallets must be
rearranged and heavy equipment used to move the commodity. On docks,
wharfs, and piers, require the fumigator to seal cracks, holes, and manhole
covers which will allow the MB to escape through the floor.
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Nonwork Area - MB 2016 Label

NOTICE

The fumigator will determine the treatment buffer zone in accordance with the
Environmental Protection Agency (EPA) Methyl Bromide Commodity
Fumigation Buffer Zone Lookup Tables.

The treatment buffer zone surrounds the area where access is limited during
treatment. If the fumigator determines that the buffer zone is less than 30°, then
PPQ requires a 30’ buffer zone. If the fumigator determines that the buffer zone
is greater than 30°, then PPQ must observe the prescribed buffer zone.

The treatment buffer zone extends from the perimeter of the enclosure to a
distance determined by the fumigator in accordance with the label. Entry by
any person except the PPQ official and the fumigator is prohibited except as
provided in the “Exceptions to Buffer Zone Entry Restrictions” section of the
label.

The treatment buffer zone begins when the fumigant is introduced into the
enclosure and ends when aeration begins, at which point the aeration buffer
zone requirements apply.

The fumigator must define treatment and aeration buffer zone perimeters using
physical barriers (such as walls, ropes, etc.) and placards to limit access to the
buffer zone. Placards must meet all label requirements regarding specific
warnings, information, and language.

The fumigator will permit transiting through buffer zones in accordance with
the “Transit Exception” section of the label.

Buffer Zone Overlap for Multiple Enclosures
For multiple enclosures where buffer zones overlap, the fumigator must

recalculate both the treatment and aeration buffer zones in accordance with the
label and supply them to the PPQ official.
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Preparing to Fumigate

Nonwork Area

The PPQ official and the fumigator must select a secure area where traffic and
people are restricted from entering and which is isolated from people working.
The fumigator must placards clearly in sight of all who come near. Placards
must meet label requirements regarding specific warnings, information, and
language. Placards generally include the name of the fumigant, the fumigation
date, time, and the name of the company conducting the fumigation. The
fumigator must restrict access to the warehouse to the fumigator’s employees
and PPQ employees monitoring the treatment. PPQ officials who work within
the 30-foot perimeter must wear (and use) respiratory protection (SCBA), until
the gas levels are safe to breathe and validated as safe by gas monitoring. The
30-foot perimeter is not specifically mentioned on the MB label, but is
required for PPQ officials. When space is tight, it is permissible to overlap two
adjoining 30-foot perimeters. However, there must be sufficient space for a
person wearing SCBA to walk between the tarpaulins.

Water Supply

A water supply is necessary for safety purposes. Water is necessary for
washing off MB if the liquid form is spilled on someone. Water is also used to
fill the volatilizer. If no permanent water is present on a temporary site, the
fumigator must provide a portable shower that meets OSHA specifications or
a 5-gallon supply of clean water. All permanent fumigation sites must have a
safety shower/eyewash station installed and maintained in good working order
throughout the year or when fumigations are performed at the site.
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Well-Lighted Areas

The fumigator will ensure that the area has adequate lighting for safety
purposes and for ease in reading gas concentration, thermometers, and for
determining whether a tarpaulin has holes or tears.

Well-Ventilated, Sheltered Area

The PPQ official and the fumigator must select sites that are well-ventilated
and sheltered. A well-ventilated site is required for exhausting gas before and
when the tarpaulin is removed from the container(s). Most warehouses have
high ceilings and a number of windows/doors which can be used for
ventilation. Some gas will escape from the tarpaulin, even in the best
conditions. Avoid areas where strong drafts are likely to occur.

In warehouses, the fumigator must provide an exhaust system to exhaust MB
to the outside of the building. The fumigator must ensure that the exhausted
gas does not reenter the building, nor endanger people working outside.

When treatments are conducted in a particular location on a regular basis, the
PPQ official must ensure that the fumigator designated a permanent site. At
such sites, the fan used to remove the fumigant from the enclosure during
aeration must be connected to a permanent stack extending above the roof
level.

If fumigations are conducted outside, ensure that the fumigator selects a site
that is semi-sheltered, such as the leeward side of a warehouse, pier, or
building that offers some protection from severe winds. Severe winds are
defined as sustained winds or gusts of 30 m.p.h. or higher for any time period.
Do not allow the fumigator to proceed if there is a forecast from the National
Weather Service of severe winds and/or thunderstorms at the beginning of, or
for the entire length of the fumigation.

Step 3: Arranging the Containers

Ensure that the fumigator places no more than 8 containers that are 20 to 40
feet in length under a single tarpaulin. APHIS does not allow stacking of
containers. Stacking may create too great a safety risk to the person placing the
tarp, fans, and gas monitoring leads.

Containers should not be loaded beyond 80 percent of their capacity. No
additional head space is required between the roof of the container and the tarp
unless the pest is found on the outside of the container. If the pest is found on
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Preparing to Fumigate

the exterior of the container, then DO NOT use this procedure. See
Fumigants—Methyl Bromide—Tarpaulin Fumigation on page 2-4-1.

Step 4: Arranging and Operating Fans

For proper gas circulation, require the fumigator to place two axial-type
(blade) fans in each container. The fans must have the capacity to move a
volume in cubic feet per minute (CFM) equivalent to the total volume of the
container. Require the fumigator to place one fan at the rear of the container
(doors) pointed inward, and the second fan placed in the front (nose) of the
container pointed in the opposite direction. In addition, require the fumigator
to place the exhaust fans and ducts as instructed in Aeration on page 2-9-21.

Step 5: Placing the Gas Introduction Lines

MB is converted from a liquid into a gas by a volatilizer. The hose that runs
from the MB cylinder into the volatilizer must be 3000 PSI hydraulic high
pressure hose with a 3/8 inch inner diameter (ID) or larger. From the
volatilizer, MB gas is introduced into the structure by means of a gas
introduction line. The gas introduction line must be a minimum of 350 PSI
with a 1/2 inch ID or larger. Require the fumigator to place the introduction
line directly above the fan at the rear door of the container. Each container
must have a gas introduction line.

Step 6: Placing the Gas Sampling Tubes
Require the fumigator to install at least three gas sampling tubes per container,
positioned as follows:

€ Front low—mnear the floor at the door end of the container
€ Rear high—rear of the load at the high end opposite the fan
€ Middle center—mid way from front to back, at mid depth

If treating for khapra beetle, the fumigator must install the following
additional gas sampling tubes:

€ High (in the commodity)
€ Low (in the commodity)

Require the fumigator to install gas sampling tubes of sufficient length to
extend from the sampling position inside the container to at least 30 feet
beyond the tarpaulin. Ensure that all the gas sampling tubes meet in one area
for ease and safety in taking gas concentration readings. Do not splice gas
sampling tubes. Before starting the fumigation, check for gas sampling tube
blockage or pinching by connecting each tube to the gas detection device for a
short time. If the line is blocked, the flow to the device will drop sharply. Tubes
can also be checked with a MityVac hand pump or other air pump device.
Replace any defective gas sampling tubes.
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Require the fumigator to secure all gas sampling tubes under the tarpaulin and
label each one at the end where the gas concentration readings will be taken.
By labeling each gas sampling tube, the PPQ official will be able to record
concentration readings easily.

Step 7: Padding Corners

Ensure that the fumigator looks for corners and sharp angles which could tear
the tarpaulin. Do not allow the fumigator to use the commodity to support the
tarpaulin. If the sharp angles or corners cannot be eliminated, the fumigator
must cover them with burlap or other suitable padding (e.g., old tires or cloth).

Step 8: Measuring the Temperature

The PPQ official must determine the temperature of the commodity in order to
select the proper dosage rate using a calibrated bimetallic, mercury, or digital
long-stem thermometer.

Regardless of the commodity, never fumigate at temperatures below 40 °F.

Temperature recordings should be rounded to the nearest tenth of a degree (°C or
OF)

Select several representative locations within the stack at the ends of the logs
or pieces of lumber and drill holes in them to accommodate a thermometer.
After drilling, wait at least 10 minutes to allow the wood around the holes to
cool. Insert the thermometer into the holes drilled. All readings (not just the
average) must be above 40 °F.

If fumigating multiple containers under one tarp, take temperature readings in
each container under the tarp. Base the dosage calculation on the lowest
reading obtained. (Do not average temperatures.) All readings must be above
40 °F to initiate the fumigation. If not, you must postpone it.

Record the temperatures in Block 22 of the PPQ Form 429A.

In the electronic 429 database, record the temperatures in the space and
commodity fields in the Treatment form.
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Preparing to Fumigate

NOTICE

When the commodity and air temperature drastically differ, moisture may condense
inside the gas sampling tubes or inside the gas detection device and cause
inaccurate gas concentration readings. Check the gas sampling tubes frequently for
possible puddling of condensed water, and drain it off, as needed, before taking a
reading. Also, check the Drierite frequently, and change it as soon as it becomes
saturated with water (turns pink), to obtain true gas concentration readings. Never
fumigate commodities that are frozen.

Step 9: Covering the Stack

The fumigator must cover the stack, check the tarpaulin for rips, tears, and
holes, look at the spots that have been taped, and verify they are properly
sealed. If needed, the fumigator must repair all holes.

The tarpaulin should be made of a material such as vinyl, polyethylene plastic,
or coated nylon.

€ 4 mil vinyl or polyethylene plastic tarpaulins are only approved for one
usage

€ 6 mil vinyl or polyethylene plastic tarpaulins may be used up to four times
with the PPQ official’s approval for each usage

€ 10 to 12 mil vinyl or plastic coated nylon tarpaulins may be approved for
multiple uses with the PPQ official’s approval for each usage

The fumigator should cover all corners and sharp ends with burlap or other
padding to prevent the tarpaulin from ripping. Have the fumigator pull the
tarpaulin over the containers, being careful not to catch or tear the tarpaulin.
The tarpaulin must be large enough to provide a floor overlap of at least 18
inches around all sides of the stack. Carefully lay the tarpaulin out to prevent
excess folds or wrinkles along the floor, especially around the corners.

Step 10: Sealing the Tarpaulin

The fumigator must seal the tarpaulin with loose, wet sand, sand snakes, water
snakes, adhesives, or a combination. If there is danger of crushing or crimping
the gas sampling or introduction tubes, use the loose, wet sand. If using snakes,
use two rows of snakes along the sides and three rows on the corners. The
snakes should overlap each other by approximately 1 foot. The goal in sealing
the tarpaulin is to get the tarpaulin to lie flat against the floor to prevent gas
from leaking out. When wind is not a factor, plastic tape may be used for
sealing the tarp. The tape must be at least 2 inches in width, and applied (only
to a smooth surface) with the aid of high-tack spray adhesive.

The fumigator must seal corners by laying two sand snakes around the corner
and working the tarpaulin until it is flat. Place a third snake on top of the two
other snakes to provide additional weight to force the tarpaulin against the
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floor. Loose, wet sand can be used in the area where the gas introduction line,
electrical cords, and gas sampling tubes extend from under the tarpaulin.

Step 11: Measuring the Volume

Using a 100-foot tape measure, the PPQ official and the fumigator must
carefully measure the length, width, and height of the container. The area
underneath the container is not included in the calculations. Never estimate the
measurements. When measuring, round off to the nearest quarter foot
(Example: 3 inches = .25 feet).

Formula for determining volume:

Length x width x height = volume in cubic feet

EXAMPLE A stack with measurements H=10’6", L=42’3”, and W=10'9"
10.50 x 42.25 x 10.75 = 4,768.9 ft> round to 4,769 ft>

The PPQ official must record volume in Block 26 of the PPQ Form 429A.

In the electronic 429 database, record the length, width, and height in the
corresponding fields under the “AMT of Gas Introduced” heading on the
Treatment form. The total volume of the enclosure will be calculated.

Step 12: Calculating the Dosage
The PPQ official must calculate dosage by doing the following:

1. Refer to the treatment schedule for the correct dosage rate (1bs./1,000 ft3)
based on temperature (°F).

2. Multiply by the dosage (Ibs./1,000 ft’ ) rate by the volume (ft3 ) to get the

dosage in pounds.

Round to the nearest 1/4 pound.

The formula for calculating dosage is:

Volume (ft3) x Dosage Rate (Ibs.)

Dosage (Ibs.) = T000 3

Figure 2-9-2 Formula for Calculating MB Dosage for Closed-Door Container
Fumigations
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In the electronic 429 database, the PPQ official must enter the dosage rate in
the “dosage” field and the total amount of gas required for the fumigation will
be displayed in the “GAS REQUIRED” field.

Step 13: Making a Final Check
Before introducing the gas, the PPQ official and the fumigator must ensure that
the following activities are performed:

€ Check tarpaulin to make sure it is free from rips and tears

€ Check that all gas sampling tubes are labeled and are not crimped or
crushed.

K/

« Visually inspect tubes, or use a T/C analyzer, an electric pump, or a
Mityvac® hand pump to check tubes for unrestricted flow

NOTICE

Erroneous gas readings may occur if the sampling tubes become blocked or
crimped. It would be impossible to install new sampling tubes during the fumigation.
To avoid an unsuccessful fumigation, test sampling tubes before the treatment
begins.

Refer to the following steps to test the sampling tubes using a MityVac pump: (See
Mityvac Hand-Held Vacuum Pump on page 8-1-23)

1. Prior to gas introduction, connect a Mity