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The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the
basis of race, color, national origin, age, disability, and where applicable, sex, marital status, familial status,
parental status, religion, sexual orientation, genetic information, political beliefs, reprisal, or because all or
part of an individual's income is derived from any public assistance program. (Not all prohibited bases apply
to all programs.) Persons with disabilities who require alternative means for communication of program
information (Braille, large print, audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600
(voice and TDD). To file a complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 (voice) or (202)
720-6382 (TDD). USDA is an equal opportunity provider and employer.

Mention of companies or commercial products does not imply recommendation or endorsement by the U.S.
Department of Agriculture over others not mentioned. USDA neither guarantees nor warrants the standard
of any product mentioned. Product names are mentioned solely to report factually on available data and to
provide specific information.

This publication reports research involving pesticides. All uses of pesticides must be registered by
appropriate State and/or Federal agencies before they can be recommended.

CAUTION: Pesticides can be injurious to humans, domestic animals, desirable plants, fish, or other
wildlife—if they are not handled or applied properly. Use all pesticides selectively and carefully. Follow
recommended practices for the disposal of surplus pesticides and pesticide containers.
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Purpose
The procedures and treatment schedules listed in this manual are
administratively authorized for use in Plant Protection and Quarantine
(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.

Do not treat unlisted commaodities until consulting and receiving approval from
the Center for Plant Health Science & Technology (CPHST) in Raleigh, North
A j E Carolina.

Important Approval from CPHST must be obtained each 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.
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Scope
The occasional use of registered trade names in this manual does not
imply an endorsement of those products or of the manufacturers by
the U.S. Department of Agriculture, Animal and Plant Health
Inspection Service (USDA, APHIS).
Scope
This manual covers all treatments for import, export, and those
domestic plant pests which are of quarantine significance. This
manual is broadly divided into ten sections:
¢ Chemical Treatments
4 Nonchemical Treatments
€ Residue Monitoring
€ Treatment Schedules
& Certifying Facilities
¢ Emergency Aid and Safety
¢ Equipment
& Glossary
& Appendixes
€ Index
Each section is tabbed and 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.
Users
This manual is used primarily by PPQ officers, 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.
1-1-2 Treatment Manual 10/2002-04
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Related Documents

Related Documents

Application

The following documents are related to the treatment manual:

& Pesticide labels and labelling

Material Safety Data Sheet (MSDS)

APHIS Safety and Health manual

Federal Insecticide, Fungicide, Rodenticide Act as amended
Plant Import manuals (Propagative and Nonpropagative)
Code of Federal Regulations (CFR)

« Title 7 (Agriculture)

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

€ Occupational Safety and Health Administration (OSHA)
treatment manual

* 6 6 ¢ o

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.

How to Use This Manual

Review the content of this manual to get a feel for the scope of material
covered. Glance through the section that you will be using and
familiarize yourself with the organization of information. Major
headings such as Chemical Treatments and subheadings such as
Fumigants will be tabbed. Each section is divided by tabs so when you
want to find information on taking residue samples, you would turn to
the tab labeled “Residue Monitoring” and check the Table of Contents
for the page number.

Use the Table of Contents which follows each tab to quickly find
information. If the Table of Contents is not specific enough, then turn
to the Index to find the topic and page number.

10/2002-04
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Reporting Problems

Reporting Problems

If you want to suggest an improvement or identify a problem with the
content of this manual, complete and mail the “Comment Sheet” at the
back of this manual. If the problem is urgent, call John Patterson at
the Professional Development Center at (240) 629-1934. If you
disagree with the guidelines or policies contained in this manual,
contact Quarantine Policy, Analysis and Support (QPAS) through
channels.

Conventions

The following are terms that are widely recognized and used
throughout this manual:

 EECED) Indicates that people can easily be hurt or killed

=]

Indicates that people could possibly be hurt or killed

ATEN Indicates that people could possibly be endangered and slightly hurt

REDeE Indicates a possibly dangerous situation, goods might be damaged

Indicates helpful information

> 10 o

Important

EXAMPLE: indicates additional information that helps to clarify the
content in the manual

1-1-4 Treatment Manual 10/2002-04
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Conventions

Treatment schedules which are FIFRA Section 18 Exemptions (such
as the sample below) are followed by an “Important” note to help you
determine the current exemption status.

Minimum Concentration Readings (ounces) At:

Dosage Rate

Temperature (Ib/1,000 ft®) 0.5 hrs 2 hrs 3 hrs 3.5 hrs
90 °F or 2 lbs 26 19 19 =
above

80-89 °F 2.5 Ibs 32 24 24 —
70-79 °F 31lbs 38 29 24 —
60-69 °F 3lbs 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).

Important

10/2002-04 Treatment Manual 1-1-5
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Contents

Chemical Treatments

Overview

Overview page 2-1-1

Fumigants page 2-2-1

Aerosols and Micronized Dusts page 2-11-1
Dips page 2-12-1

Dusts page 2-13-1

Sprays page 2-14-1

Introduction

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

¢ Fumigants

€ Aerosols and Micronized Dust
Use the Contents in this section to quickly find the information you
need. The subjects listed in the Contents are also marked on the tabs

in this manual. If the Contents is not specific enough, then turn to the
Index to find the topic and its page number.
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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:

4 Highly toxic to the target pest

€ Nontoxic to plants and vertebrates (including humans)
& Easily and cheaply generated

4 Harmless to foods and commodities

€ Inexpensive

¢ Nonexplosive

¢ Nonflammable

€ Insoluble in water

€ Nonpersistent

& Easily diffuses and rapidly penetrates commodity

& Stable in the gaseous state (will not condense to a liquid)
& Easily detected by human senses

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.
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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 the following:
¢ Methyl bromide (MB)
¢ Sulfuryl fluoride (SF) (Vikane)
€ Phosphine (PH) (There are two chemicals used for phosphine,

AP—aluminum phosphide and MP—magnesium phosphide)

Much of the information on fumigants is based on MB with
modification 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 its labeling.

Nonperishable Commodities in 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.

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

2-2-2
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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 not 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 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 in common usage throughout
this manual:

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

¢ Dosages are listed by weight in the Treatment Schedules. If
liquid measures are needed, convert from weight to volume by
using the conversion figures.

¢ Ounces per 1,000 cubic feet (0z/1000 ft3) is equal to milligrams
per liter (mg/liter) and is equal to grams per cubic meter (g/m3).

& Volume of commodity being treated should not exceed two-thirds
of enclosure volume unless otherwise specified in a schedule.

€ Specified vacuum should be held throughout the exposure
period.

& Blowers or fans should be operated as follows:

« 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 T/C readings indicate uniform
gas distribution

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

I Phosphine fumigations do not require fans.

Important
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€ In this section, all NAP treatments that refer to chamber
fumigations should be conducted in USDA-approved chambers.
(see Section 6, Certification of Vacuum Fumigation Chambers on
page 6-2-1).

¢ 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.

Physical Properties of Fumigants

Chemical Specific Flammability

Fumigant Formula Boiling Point Gravity! Limits in Air

Methyl Bromide CH,Br 3.6 °C40.1°F 3.27 Normally
nonflammable. Flame
propagation at 13.5 to
14.5% by volume only in
the presence of an
intense source of
ignition.

Phosphine PH, -87.4 °C -126 1.214 1.79% by volume

°F
Sulfuryl fluoride SO,F, -55.2°C-67 °F | 2.88 Nonflammable

1 Air = 1, anything greater is heavier than air.

Fumigant Odor Effects on Metals General
Methyl No odor at low Reacts with aluminum, may Discharged from
Bromide concentration. Strong | damage electronic cylinders, 1.5 Ib
musty or sweet at equipment cans
high concentrations.
Phosphine Garlic-like or carbide Copper, brass, gold and Evolved from
due to impurities silver severely damaged; aluminum
electronic equipment phosphide or
damaged. Other metals magnesium
slightly affected in high phosphide
humidity. preparations
Sulfuryl None Non-corrosive Discharged from
fluoride cylinders
Treatment Manual 10/2002-04
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Properties and Use

Methyl bromide (MB) (CH4Br) 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:

€ Insects (all life stages)

€ Mites and ticks (all life stages)

€ Nematodes (including cysts)

€ Snails and slugs

€ Fungi (such as oak wilt fungus)
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

03/2008-23
PPQ

Treatment Manual 2-3-1



Chemical Treatments Fumigants = Methyl Bromide
“Q Labels” and Section 18 Exemption Treatment Schedules

MB into the commodity. A volatilizer is used to heat the liquid MB in
order to speed up its 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.

“Q Labels” and 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.

In this manual, fumigation schedules under the FIFRA Section 18
Quarantine Exemption are followed by an “Important” note to help you
determine the current exemption status. For example:

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).

Important

AUTEN Always use the label of the fumigant to determine if the commodity can be

treated. Fumigation schedules in this publication are intended to clarify and
expand commercial labels for methyl bromide. The EPA only authorizes
fumigation for commodities that are listed on the label of the gas being used
for the fumigation. Also, to comply with State requirements, a fumigant must
be registered in the State where it is being used. If you are uncertain that a
fumigant is registered in a state where the fumigation is being performed,
contact a major port in that state or the Center for Plant Health Science
Technology (CPHST).
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The following Table is a list of commodities covered by the FIFRA
Section 18 exemption. This list will expire on March 03, 2009.

Minimum Maximum Dosage
Temperature  Range Exposure Period

Commodity (3] (Ib/1000 ft3) (hours)
Avocado 70 4 4
Banana and Plantain 40 4 2

‘ Blackberry and raspberry 40 4 2 ‘
Cucurbit seeds, edible, 40 9 12
shelled/unshelled

Cucurbit vegetables not on 40 4 2
the Q-label (except gherkins)
Dasheen (root and tuber) 40 4 4

‘ Gherkin (cucurbit) 50 3 2 ‘
Herbs and spices, fresh 40 4 2

‘ Ivy gourd 40 4 2 ‘
Kiwi 40 4 4

Leafy Vegetables not on the 40 4 2
Q-label (including Brassica)
Longan 60 4 2

‘ Lychee fruit 40 4 2 ‘
Mint, dried 40 3 24

‘ Mint, fresh 40 4 ‘
Opuntia 40 4 35

‘ Pointed gourd 40 4 ‘
Rambutan 60 4 2

Root and tubers not on the 60 3 35
Q-label (except Dasheen)
Dasheen (root and tuber) 40 4 4

Edible Podded Legume 40 4 2
Vegetables

FIGURE 2-3-1: Section 18 Exemptions

To better accommodate the requirements of quarantine and regulatory
fumigations with methyl bromide, the Animal and Plant Health
Inspection Service (APHIS) and the Great Lakes Chemical Corporation
have developed a premium 100 percent methyl bromide fumigant that
is only intended for quarantine and regulatory use. This methyl
bromide fumigant is provided by several companies and generally
referred to as a “Q label”. It is labeled for many uses which were
previously covered by FIFRA Section 18 Exemptions. Additional
features of the “Q label” include the following:

€ Use of additional fumigant to maintain the required
concentration is allowed.
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¢ The commodity must be allowed to aerate for at least one hour
before completely removing the tarp. However, the aeration
procedures described in this manual require a longer period than
required on the label, and must be followed. Be sure that the
fumigator is placed under a compliance agreement, and that he
follows the aeration procedures outlined in this manual.

Although there is some overlap in the “Q label” and other methyl
bromide labels, substitution of the products may result in
non-compliance. Use the Treatment Manual to determine when a “Q”
labeled fumigant must be used:

¢ When the treatment schedule is marked MB, any methyl bromide
fumigant may be used for the fumigation if the commodity is on
the fumigant label.

When the treatment schedule is marked MB (“Q” label only), the fumigation is
restricted to methyl bromide “Q” labels. This restriction is based on the “Q”
label replacement of FIFRA Section 18 exemptions.

Important

¢ A few schedules restrict the use of a label based on temperature
range. In this case, the specific temperature range is marked and
noted (“Q” label only).

Always read and follow the “Q label” label and use directions. The “Q-
label” allows fumigation of certain commodities and pests at sites and
rates that are not allowed under other labels. The label is purposely
flexible to handle unforeseen emergencies and other special situations
formerly covered by FIFRA Section 18 label exemptions.

Although the use of “Q label” fumigants eliminates the requirements
for residue and aeration monitoring, the “Q label” requires fumigations
using the product be conducted under the monitoring of a state or
federal agency. Monitoring does not necessarily require the actual
presence of a regulatory agent during the entire fumigation, but does
mean that the monitoring agent be able to certify that the fumigant
was done in compliance with the label and other requirements.

To show that the fumigation using the “Q” label was monitored by a
regulatory agent, the fumigator should record the name, title,
telephone number and mailing address of the monitoring regulatory
agent(s) in his restricted use pesticide application records, even if the
same information is recorded on other documents (e.g., phytosanitary
certificate).
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Leak Detection and Gas Analysis

Use a thermal conductivity (T/C) unit to measure gas concentration
levels in tarpaulins and chambers. 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. Colorimetric tubes, which are supplied by the
fumigator, are used to measure gas concentration levels during
aeration.

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.

Penetration and Aeration of Boxes and Packages

Plastic Wrappings and Impermeable Papers

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. If wrappings are perforated to facilitate fumigation, holes
should be at least 3/16-inch in diameter every 3 square inches or 1/
4-inch in diameter every 4 square inches over the entire surface of the
wrapping. Also acceptable are plastic wraps containing numerous
pinholes (at least 49 per square inch). These holes enhance
permeability through the plastic fruit trays, which are frequently used
for transport of fruit.
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Sorption

Inform prospective importers that the wrappings on their shipments may have
to be perforated to PPQ specifications, removed, or opened if PPQ requires
fumigation. If wrappings on shipments are designed to satisfy PPQ
requirements for fumigation readily, importers could save time and money.

Important : . . . .
Shippers may send samples of prospective wrapping materials (a piece at
least 12 inches X 12inches) to CPHST for evaluation.

USDA-APHIS-PPQ-CPHST
Treatment Quality Assurance Unit
1730 Varsity Drive, Suite 400
Raleigh, NC 27606
919-855-7450

Kraft Paper and Corrugated Cartons

Kraft paper is permeable to MB and does not need to be removed prior
to fumigation. Corrugated cartons are also permeable to MB and
unless impermeable liners are present, aeration will be satisfactory,
although it will be slower in closed boxes.

Wooden Boxes

Although MB penetrates wooden boxes, aeration of tight boxes may be
slow, particularly if sorptive packing materials are present. To aid in
aeration, have the lids removed and boxes placed on their sides prior
to fumigation. If removing lids is not practical, then increase the
aeration time.

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 T/C unit 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

4 Cinnamon quills
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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
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Wood products (unfinished)

*

Wool (raw, except pulled)

Call CPHST if you are concerned about the sorptive properties of other
commodities.

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.

Ordinarily, 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

03/2008-23
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Residual Effect
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Baking powder

Blueprints

Bone meal

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

Cinder blocks or mixed concrete and cinder blocks
Electronic equipment

Feather pillows

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)

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

stamps, and upholstered furniture
Rug pads

Silver polishing papers

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

rayon fabrics

Yak rugs
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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 tarpaulin fumigation.

Materials Needed

PPQ Official Provides
4 Calculator (optional)
Colorimetric tubes (Draeger/Kitagawa)

Desiccant (Drierite®)

APHIS-approved leak detection device

* 6 O 6 o

respirator to be used by PPQ official

2

Tape measure (as back-up for fumigator)

Forms (PPQ Form 429 and APHIS Form 2061 if necessary)

Self-contained breathing apparatus (SCBA) or supplied air
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Materials Needed

*
*

Thermal conductivity (T/C) unit?, ?

Thermometer (as back-up for fumigator)

Fumigator Provides

L 2K JER JEE JER JEE JEE JER JEE JEE R R R R 2 * 6 O 6 o
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Auxiliary pump for purging long gas sample tubes
Carbon dioxide filter (Ascarite®)

Colorimetric tubes (Draeger/Kitagawa)

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

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 dispensers?

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

Tape

Tape measure

Tarpaulin and supports
Temperature recorder

Thermal conductivity (T/C) unit!?

1

3

If fumigating oak logs or lumber for export, the unit must be capable of reading 400 oz.

2 T/C unit must be calibrated annually. Contact the Center for Plant Health Science & Technology (CPHST)
(919-855-7450) in Raleigh, North Carolina, for calibration information.

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 six
months.
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Thermocouples (maximum number of 12)
Thermometer

Volatilizer

* 6 o o

Warning signs

Preparing to Fumigate

Step 1—Selecting a Treatment Schedule
Select a treatment schedule to effectively eliminate the plant pest
without damaging the commodity being fumigated.

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 2-3-7 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 Figure 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 on page 2-4-3.

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, issue a PPQ Form 523 (Emergency
Action Notification - EAN) to the owner, broker, or representative. Be
sure to list all treatment options when completing the PPQ Form 523.
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, you will be able to 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
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Preparing to Fumigate

Well-Ventilated,
Sheltered Area

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.

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

Step 4—Selecting a Fumigation Site
Consider the following factors in selecting a fumigation site:

¢ Well-ventilated, sheltered area

Ability to heat area (in colder areas)

L 2

Impervious surface

L 2

Nonwork area that can be effectively marked and safeguarded or
isolated

Electrical power supply
Water supply
Well-lighted area

* o o

€ Aeration requirements

Select sites that are well-ventilated and in a sheltered area. A
well-ventilated site is required for exhausting gas before and when the
tarpaulin is removed from the stack. Most piers and 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, an exhaust system must be provided to exhaust MB to
the outside of the building. 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, a permanent site should be designated. 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, select 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 conduct outdoor fumigations 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.

2-4-4
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Ability to Heat
Area

Impervious
Surface

Nonwork Area

When cooler temperatures (below 40°F) are expected, the site must be
heated to maintain commodity temperatures above 40°F. Take the
ambient 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 temperature of the enclosure must be
monitored using temperature thermocouples and a temperature
recorder. The thermocouples must be evenly placed throughout the
enclosure or container. The placement of the thermocouples will vary
depending on the item fumigated and the configuration of the
fumigation site. Contact CPHST for instructions regarding exact
placement of the thermocouples. Use Table 2-4-2 to determine the
number of thermocouples needed based on size of the enclosure:

Size of Enclosure Number of Thermocouples
Up to 10,000 ft* 3

10,001 - 25,000 ft® 6
25,001 - 55,000 ft® 9

" Larger than 55,000 12

TABLE 2-4-2 Number of Thermocouples

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
commodity. 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.

—= Do not use flame or exposed electrical element heaters under the tarpaulin

Select an asphalt, concrete, or tight wooden surface—not soil, gravel,
or other porous material. If you must fumigate on a porous surface,
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, check for cracks, holes, and manhole covers
which will allow the MB to escape through the floor. Have all cracks,
holes, and manhole covers sealed.

Select a secure area where traffic and people are restricted from
entering and which is isolated from people working. You want a
nonwork area to help prevent accidents such as a forklift piercing a
tarpaulin and for other safety reasons. Consider either the entire
structure area or an area which extends 30 feet from the tarpaulin
and is separated by a physical barrier such as ropes, barricades, or
walls as the fumigation area. 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. Some states, for example California, require a 100
foot buffer zone. Place placards clearly in sight of all who come near.
Placards must meet label requirements regarding specific warnings,
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Electrical Power
Supply

Water Supply

Well-Lighted
Areas

Aeration
Requirements

information, and language. Placards generally include the name of the
fumigant, the fumigation date, time, and the name of the company
conducting the fumigation. 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. Do not allow motor vehicles (includes forklifts) to operate
within 30 feet of the enclosure 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. PPQ officials that work within the 30-foot perimeter
must wear (and use) respiratory protection (SCBA), unless the gas
levels are safe to breath 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.

An adequate electrical source must be available to run the circulation
fans and the T/C unit. A separate line should be available for the T/C
unit. Electrical outlets must be ground and conveniently located in
relation to the fumigation area. Generators may be used as a power
source only under emergency conditions.

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 site, the
fumigator must provide a portable, 5-gallon supply of clean water.

The area should have adequate lighting for safety purposes and for
ease in reading T/C units, thermometers, and for determining whether
a tarpaulin has holes or tears.

Assuming that you've already restricted access and secured the
fumigation area, you now must restrict access to the area where the
exhaust duct extends beyond the enclosure. Before you start a
fumigation, make sure the exhaust duct is located in a safe place.

During the first 10 minutes of aeration, there should be no people
within 200 feet down wind of the exhaust duct outlet. If the exhaust
duct is not used, then the requirement for a 200 foot down-wind buffer
zone does not necessarily apply. However, personnel in the immediate
area should be aware that a release of fumigant gas is about to take
place and given the option of wearing SCBA if they choose to continue
working in the area. If it is impossible to restrict people from the area
of aeration during regular work hours, consider aeration during
another time of the day. When securing the duct outlet area, consider
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Break Bulk
Cargo

Containerized
Cargo

the direction of the wind. Face the duct outlet toward an open area,
and away from people. Point the duct outlet upward to aid in
dispersing the exhausted gas.

After the first 10 minutes of aeration, if an exhaust duct is not used,
then a perimeter of 30 feet or more from the stack is usually regarded
as a safe distance for personnel. However, for personal safety, gas
levels should occasionally be monitored at greater distances,
especially downwind. Experience provides the best guide.

Step 5—Arranging the Stack

Have the cargo arranged 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 one 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. The
maximum size for an enclosure is 25,000 ft3. Contact the Center for
Plant Health Science & Technology (CPHST) in Raleigh, North
Carolina, to get approval for any enclosures larger than 25,000 ft3. For
very large enclosures, it may be necessary to:

€ Install extra circulation fans

¢ Add more sampling leads

4 Introduce the fumigant at several sites, using multiple volatilizer
*

Run the circulation fans longer than just the first 30 minutes, if
the difference between the highest and lowest gas concentration
readings exceeds 4 ounces

Once CPHST has approved the site and enclosure, it does not require
additional approvals for subsequent fumigations. The commodity
should be 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, allow 10 feet of space
between each uncovered stack. After the stack is tarped, there should
be approximately 5 feet between enclosures.

Place no more than eight containers that are 20 to 40 feet in length
under a single tarpaulin. APHIS recommends that containers not 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, have all the rear doors opening on the same
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side. If multiple containers are placed in two rows, then have all the
doors opening on a center aisle toward each other (see Figure 2-4-1 on
page 2-4-9). The aisle must be at least 3 feet wide. The aisle must be
at least 3 feet wide. All doors should be completely open, 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 2-4-9, or in a single row of eight
containers. Gas should be introduced 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.

containers. Because it is difficult to aerate the container, the commodity may
be damaged by the fumigant if left in the container. Therefore, it is best to
remove perishable commodities from their containers before fumigation. When
a commodity is removed from the container, spray the emptied container with
Malathion as a precaution against leaving the container contaminated with live
pests. Pests such as hitchhikers may not remain with the commaodity.

APHIS recommends that perishable commodities be fumigated outside their

However, because of the cost of devanning the commodity most importers
choose to have their commodity fumigated inside the container.

Due to safety considerations, containers to be fumigated should not be
stacked. Also, to conserve methyl bromide use, CPHST 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.
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FIGURE 2-4-1: Container Arrangement in Two Rows

FIGURE 2-4-2: Container Arrangement in Two Rows
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Gas Penetration
and Distribution

Break Bulk
Cargo

Containers should ordinarily not be loaded beyond 80 percent of their
capacity. A space of 20 percent (18 inches) should be provided above
the commodity. This allows a crawl space for placing the gas
monitoring leads and fans, and to facilitate uniform gas distribution.
(Some restacking of cargo may be necessary to meet this requirement.)
Adequate space (2 inches) should be provided below the commodity.
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 fumigating multiple containers in a single row, the rear doors should
all open 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. In such circumstances,
however, one must have a fan positioned high, blowing into the open
door of each container, to assure uniform fumigant distribution. If
containers are not parked closely together, all doors must be
completely open.

MB will penetrate most cargo easily. When fumigating finely milled
products (such as flour, cottonseed meal, and baled commodities),
provide space every 5 feet in any direction. Penetration is enhanced by
the availability of free MB.

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. Remove, perforate, or
open all impermeable materials.

For impermeable wrappers or containers, open the entire top or side
and place the package with the open portion on the side.

Step 6—Arranging and Operating Fans

Use fans which have the capacity to move a volume in cubic feet per
minute equivalent to the total volume of the enclosure. For a 5,000 ft3
enclosure, use two axial-type (blade) fans of approximately 2,500 cfm.
Place one fan on the floor at the rear of the stack facing the front and
the other fan at the top front (where the gas is introduced) facing the
rear. For enclosures from 5,000 to 7,500 ft*, add a third fan near the
upper middle facing the rear. For enclosures from 7,501 to 10,000 ft3,
add a fourth fan on the floor near the middle facing the front.
Enclosures from 10,001 to 25,000 ft®> may require up to seven fans to
provide adequate gas circulation. Enclosures larger than 25,000 ft3
require approval from the Center for Plant Health Science &
Technology (CPHST) in Raleigh, North Carolina.
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Cargo

Break Bulk
Cargo

Containerized
Cargo

Turn on all fans to make sure they work. Operate fans during gas
introduction and for 30 minutes after the gas is introduced. If after
taking gas concentration readings the fumigant is not evenly
distributed, run the fans until the gas is evenly distributed as
indicated by concentration readings (within 4 oz. of each other).
Operate fans when adding gas, but only long enough to get even gas
distribution.

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. In addition, place one additional 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 air introduction ducts, for aeration, into the far ends of each
container. Also, place exhaust ducts on the ground in front of the end
doors of the containers. 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. The line that
runs from the MB cylinder into the volatilizer must be 3000 PSI
hydraulic high pressure hose with a 3/8 inch interior 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.

Place the gas introduction line directly above the upper front fan.
Attach the line to the top of the fan to prevent movement of the hose.
An unsecured introduction line could tear the tarpaulin, move the
line, or direct it out of the airflow. The fan should be firmly attached to
the cargo or have a base that prevents it from toppling (not a pedestal
type). Place a piece of impermeable sheeting (example—plastic or
rubberized canvas) over the commodity below and to the front of each
gas supply line. The sheet will prevent any liquid MB from coming in
contact with the cargo.

The number and placement of gas introduction lines will depend upon
the number and arrangement of containers to be fumigated.

For single containers, place the introduction line directly above the fan
near the rear door of the container.

For multiple containers, place the introduction line near the door end
of the containers, but aimed across the open doors rather than directly
into one container.

If you are fumigating four or more containers under one tarpaulin,
then use two gas introduction lines.
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Step 8—Placing the Gas Sampling Tubes

Break Bulk Place a minimum of three gas sampling tubes for fumigations up to
Cargo 10,000 ft3. Position the gas sampling tubes in the following locations
(see Figure 2-4-3 on page 2-4-12):
¢ Front low—front of the load, 3 inches above the floor
¢ Middle center—center of the load, midway from bottom to top of
load
€ Rear high—rear of the load, at the extreme top of the load
0 I
FIGURE 2-4-3: Gas Lead Position (Side View)
For fumigations from 10,001 to 25,000 ft3, use six gas sampling tubes.
Position the gas sampling tubes 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
& Rear high—rear of the stack, at the extreme top
Contact the Center for Plant Health Science & Technology (CPHST) in
Raleigh, North Carolina, for approval of fumigations larger than
25,000 ft3, for instructions for number of gas sampling tubes, and for
other technical information.
For khapra beetle cargo containing baled, packaged, finely milled, or closely
packed commodities, place two additional gas sampling tubes in the center of
the bags, packages, or bales. Before placing gas sampling tubes in
commodities, place burlap over the end of the tube and secure the burlap to
Important .
the tube with tape.
2-4-12 Treatment Manual 03/2008-23
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Containerized
Cargo

Break Bulk and
Containerized
Cargo

For multiple containers (either 20 or 40 feet in length) under the same
tarpaulin, use at least three tubes per container. Also, for single
containers, use at least three tubes, and for khapra beetle
infestations, use two additional tubes. 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

If treating commodities for khapra beetle, you will need the following
additional gas sampling tubes:

€ High (in the commodity)

¢ Low (in the commodity)

Cover the end of the gas sampling tube with burlap taped to the tube
before insertion into the commodity.

Use gas sampling tubes of sufficient length to extend from the
sampling position inside the enclosure to at least 30 feet beyond the
tarpaulin. Have 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, test all gas sampling
tubes for tightness by connecting each gas sampling tube to the T/C
unit and placing a finger over the far end of the gas sampling tube. The
ball in the flow meter will fall to zero if the gas sampling tube
connections are tight. Replace any defective gas sampling tubes.
Before starting the fumigation, check for gas sampling tube blockage
or pinching by connecting each tube for a short time. If the tube is
blocked, the flow meter will drop sharply.

Fix all gas sampling tubes securely 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

Look for corners and sharp angles which could tear the tarpaulin.
Never use commodity to support the tarpaulin. If the sharp angles or
corners can not be eliminated, they must be covered with burlap or
other suitable padding (e.g., old tires or cloth) (see Figure 2-4-4 on
page 2-4-14 below).
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= gas sampling tubes

= gas introduction line

.
\ ‘\ = sandsnakes

circulation fans

FIGURE 2-4-4: Typical Stack Arrangement with Fans, Leads, Introduction Line,
Padding, and Sand Snakes

Step 10—Measuring the Temperatures

Regardless of the commodity, never fumigate at temperatures below 40 °F.
A Temperature recordings should be rounded to the nearest tenth of a degree
(C°orF°)
Important

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

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

& For all other commodities use Table 2-4-3 on page 2-4-15 to
determine the temperature for the proper dosage rate.

To take the temperature readings, use a bimetallic, mercury, or digital
long-stem thermometer that has been calibrated. Use Table 2-4-3 on
page 2-4-15 to determine which temperature to use when selecting
the proper dosage rate for commodities other than fresh fruits,
vegetables, or logs.
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Pulpy Fruits and

Pulpy
Vegetables

Logs and
Lumber

TABLE 2-4-3:  Determine the Temperature for the Proper Dosage Rate

Then, for commodities other than pulpy
fruits, pulpy vegetables, or logs and

If the air temperature is: And: lumber:

Higher than the —_— Use the single lowest commodity

commodity temperature temperature for determining the dosage

Lower than the commodity | By 9 degrees or rate (Do Not use the average commodity
temperature).

temperature less

By 10 degrees or Use the average of the single lowest air
more and commodity temperatures for
determining the dosage rate (Never
initiate a fumigation if any commodity
temperature reads lower than 40°F.)

EXAMPLE: You are about to fumigate guar gum and the commodity
temperature is 82°F and the air temperature is 69°F. Average the air
and commodity temperatures to determine the dosage rate because
the air is 13 degrees lower than the commodity temperature. The
average of the two temperatures is 75.5°F. Use 75°F to determine the
dosage rate.

If the commodity is fruits, pulpy vegetables, or logs, see the specific
procedures that follow.

For pulpy fruit and pulpy vegetables, insert the thermometer into the
pulp. Peppers are also included in the category of pulpy vegetables.
For commodities which have been refrigerated, probe the fruit that
have the lowest pulp temperature. Again, fumigate only when the fruit
pulp is at 40°F or higher.

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

Important 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.

However, 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. With these temperatures, use Table 2-4-3 to determine
the correct temperature for use when selecting the proper dosage rate.

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
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around the holes to cool. Insert the thermometer into the holes drilled.
Record the temperature from each hole, and average the readings. All
readings (not just the average) must be above 40°F.

Take temperature readings in each hold. 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 429.

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

When the commodity and air temperature drastically differ, moisture may
condense inside the gas sampling tubes or inside the T/C unit and cause
inaccurate gas concentration readings. Check the gas sampling tubes
frequently for possible puddling of condensed water, and drain it off, as

Important 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 11—Covering the Stack

After covering the stack, check the tarpaulin for rips, tears, and holes.
Look at the spots that have been taped, and verify they are properly
sealed. Have the fumigator 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 rubber or plastic coated nylon
tarpaulins may be approved for multiple use 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. Carefully lay the
tarpaulin out to prevent excess folds or wrinkles along the floor,
especially around corners.
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Sealed containers and vans cannot be considered as "fumigation chambers,"
and therefore must be covered by a tarpaulin, unless they can pass the
pressure-leakage test.

IMPortant o wever, refrigerated containers (reefers) may be fumigated without a

tarpaulin if specific requirements are met. see "Special Procedures for
Container Fumigations Without a Tarpaulin.

Step 12—Sealing the Tarpaulin

Sealing may be accomplished 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.

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 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, 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", and
W=10'9" 10.50 x 42.25 x 10.75 = 4,768.9 ft° round to 4,769 ft°

Record volume in Block 26 of the PPQ Form 429.
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If using 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
Calculate dosage by doing the following:

1. Refer to the treatment schedule for the correct dosage rate (Ibs./
1,000 ft®) based on temperature (°F) (Step 10).

2. Multiply by the dosage (Ibs./1,000 ft°) rate by the volume (ft3) to
get the dosage in pounds.

3. Rules for rounding. Round to nearest 1/4 pound.

Formula for calculating dosage:
dosage (Ibs.) = volume(ft3) x dosage rate (1bs./1,000 ft3)

volume(ft3) x dosage rate (1bs.)
1,000 ft3

If using the electronic 429 database, 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 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 MB/1,000 ft.
Determine dosage by doing the following:

1. Volume = 3,000 ft3
2. Dosagerate = 2 |bs. MB/1,000 ft3
3. Dosage (Ibs.) = volume (ft3) x dosage rate (1bs./1,000 ft3)
3,000 ft3 x 2 |bs. MB/1,000 ft3

3,000 ft3 x 2 Ibs. MB
1,000 ft3
6lbs. MB

Step 15—Making a Final Check
Just prior to introducing the gas, do the following:

4 Turn on all fans and thermal conductivity units (T/C) to make
sure they work.
¢ Warm up T/C unit at least 30 minutes before zeroing in.

4 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.
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2

Important

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. After
you have introduced the proper amount of gas, the scale will be
balanced.

Check that tarpaulin is placarded and the area is secured. Only
people working on the fumigation may be in the area.

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. Inspect tubes visually, or use an electric or
Mityvac hand pump to check tubes. Either a fumiscope or
vacuum pump may be used to test leads for unrestricted flow.

blocked or crimped. It would be impossible to install a new monitoring lead
during a fumigation treatment. Therefore, to avoid an unsuccessful fumigation,
you should test monitoring leads before the treatment begins.

When conducting fumigations with methyl bromide, sulfuryl fluoride or
iif phosphine, erroneous readings may occur if the monitoring leads become

CPHST has developed the following procedure to detect blocked monitoring
leads with the use of a Mityvac hand-held pump (for supplier, see Vacuum
Pump on page H-1-59):

1. Prior to fumigant introduction, connect the Mityvac hand-held vacuum pump
to a monitoring lead.

2. Squeeze the handle on the Mityvac unit. If the lead is blocked, a vacuum
will be indicated on the vacuum gauge of the Mityvac unit. (The handle
should be squeezed two or three times for monitoring leads longer than 25
feet. The Mityvac hand-held pump has the capacity to attain and hold 25
inches of Hg vacuum and a minimum of 7 psig pressure.)

3. Disconnect the Mityvac hand-held pump from the monitoring lead, and
repeat this procedure for each monitoring lead. (Connect monitoring leads
to the gas analyzer prior to fumigant introduction.)

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

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

Check all safety equipment, especially SCBA, is available and in
working order.

Install Drierite® tube on gas sample line attached to the T/C unit
and check to make sure granules are blue, if pink—replace
Drierite®. If humidity is high, additional Drierite® tubes or
frequent changes may be necessary

Install Ascarite® tube in line with the Drierite® tube if fumigating
living plant and plant products, including fruits and vegetables,
timber, flowers, and seed.
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Conducting the Fumigation

Step 1—Introducing the Gas

respirator (approved SCBA or MSHA/NIDSH) is required if the MB
concentration level in the air is greater than 5 ppm at any time. You and the
fumigator must use your SCBA while introducing the gas, checking for leaks,
and when taking aeration readings.

The acceptable air concentration level for methyl bromide (MB) is 5 ppm. A

Turn on all fans before introducing the gas. When using large
cylinders of MB, have the fumigator open the cylinder valve slightly,
then close the valve. With an APHIS-approved leak detection device,
check all connections on the gas introduction line for leaks. If leaks
are found, advise the fumigator to tighten the connections and repeat
the test. If no leaks are found, then 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.

AUTON Don’t 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.
Record the time gas introduction was started and completed in Block
32 on the PPQ Form 429.

If using 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.

Run the fans for 30 minutes to achieve even gas distribution. Take the
initial concentration reading 30 minutes after all the gas has been
introduced.

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

Important

Step 2—Testing for Leaks

Wear the SCBA while checking for leaks. Use an APHIS-approved leak
detection device to test for leaks before the 30 minute reading or
anytime when the concentration level is unknown or above 5 ppm.
Test around the perimeter of the tarpaulin on the floor, corners, and
especially where electric cords, gas sampling tubes, or gas
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introduction lines are present. When you detect leaks, have them
sealed using more sand or sand snakes for floor leaks and tape for
sealing small holes in the tarpaulin.

If you detect excessive leakage (concentration readings of 50 percent
or less of the minimum concentration) in a tarpaulin which cannot be
corrected in a practical way, do not attempt to correct the problem by
adding more gas. Quickly evacuate the remaining gas from the
enclosure, eliminate the problem, and construct a new enclosure.
Aerate as usual following procedures on page 2-4-35. Restart the
fumigation in the new enclosure.

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

4 Return to the country of origin
& Reexported to another country if they will accept the shipment

4 Destroy by incineration

Step 3—Taking Concentration Readings

Before taking a reading, always purge sampling lines with a mechanical or
hand pump. After connecting the T/C unit to the sampling lead, always 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.).

Important

Take concentration readings with a T/C unit to determine the gas
concentration and distribution within the enclosure. 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 reading from the T/C.
In order to remove CO,, install an Ascarite® tube in line

Important  with the Drierite® tube if fumigating living plant and
plant products, including fruits and vegetables, timber,
flowers, and seed.

Depending upon the length of exposure period, take concentration
readings at the following times*:

¢ 30 minutes
¢ 2 hours
¢ 4 hours

4 If fumigating oak logs or lumber for export, see “Special Procedures for Adding Gas to Oak Logs and Lum-
ber.”
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Thirty-Minute
Reading

Two-Hour

Reading

Final Reading

Additional
Readings

6 hours
12 hours
24 hours
36 hours
48 hours
72 hours

Any final concentration reading

® 6 O 6 O 0 o

SRUTON Avoid using hand-held two-way radios near the T/C unit. Using two-way radios
near the T/C unit will interfere with an accurate concentration 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. Concentration
readings should not differ more than 4 ounces among the leads.

In comparison with the 30-minute reading, the 2-hour reading also
will indicate if the tarpaulin is leaking or the commodity is sorbing
gas. Readings more than 15 percent lower than the 30-minute reading
will require close monitoring and possible corrective action.

EXAMPLE: Your dosage for the fumigation was 4 pounds (64 ounces).
The 30 minute reading was 50 ounces (3.125 pounds). The 2-hour
reading is 42 ounces (2.625 pounds). The 2-hour reading is more than
15 percent less than the 30 minute reading and would indicate that
either a leak or sorption problem may exist. You would need to
monitor the fumigation closely until the concentration level stabilizes.

The final reading is required for all tarpaulin fumigations in order to
determine if the fumigation has been successfully completed. You 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.

Decide the need to take additional readings based on the following:
€ Rate of gas concentration decrease

€ Any condition which could change the gas concentration such as
severe winds, or rain.
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When concentration readings differ by more than 4 ounces, run the
fans to equalize the gas and record readings on the APHIS 429.
Generally, at the 1/2 hour reading, gas should be evenly distributed,
and you should not have to restart the fans unless you added gas.

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.

Step 4—Determining the Need to Add Gas and Adjust Exposure
Use the following table to determine when to add gas or extend the
exposure period:

TABLE 2-4-4:  Determine the Need to Add Gas and Adjust Exposure

If the average T/C unit | And the

readings are: schedule is: Then:
Below the required T101-a-1* or SEE Table 2-4-6 on page 2-4-27 for
minimum concentration | equivalent corrections at 0.5 hour, or Table 2-4-7 on

page 2-4-28 for corrections at 2 hours
Other than T101-a-1 See Special Procedures for Adding Gas

or equivalent and Extending Exposure Period on page
2-4-24 below
At or above required T101-a-1* or SEE Table 2-4-6 on page 2-4-27 for
minimum concentration | equivalent corrections at 0.5 hour, or Table 2-4-7 on

page 2-4-28 for corrections at 2 hours

Other than T101-a-1 No action necessary

* T101-a-1 or equivalent treatment schedules are those schedules that are
not greater than 2 hours long (exposure time), and the dosage rate is not
greater than 4lbs per 1000ft3, anywhere on the schedule.

Important
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Special Procedures for Adding Gas and Extending Exposure Period®

Adding Gas to Commodities that are Fumigated Using Treatment
Schedules other than T101-a-1 or Equivalent (may include
perishables)

T101-a-1 or equivalent treatment schedules are those schedules that are not
greater than 2 hours long (exposure time), and the dosage rate is not greater
than 4lbs per 1000ft3.

Important

To avoid injuring the commodity, add fumigant using the following formula:

1.6 x number of 0z. below minimum x volume in ft/1,000 ft* = oz. of gas
to add or oz. of gas to add/16 oz/Ibs. = pounds (Ibs.) of gas to add.

When adding gas, these procedures must be followed:

1.

a bk WD

Heat water in volatilizer.

Turn on fans.

Take weight of the cylinder.

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

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

Record quantity of fumigant added in Block 34 and the
additional fan time in Block 30 of the PPQ Form 429.

If using the electronic 429, record the amount of additional gas
listed in the Treatment Manual 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 429 or in the "Remarks" form in the
electronic 429 database. 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.

5 The MB label does allow the extension of exposure time due to low gas readings for non-food commod-

ities.
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Excessive leakage in any one tarpaulin enclosure, which cannot be
eliminated in a practical way, must not be corrected by the addition of
MB. (Excessive leakage has occurred when concentration readings are
less than or equal to 50 percent of minimum concentration reading).
Quickly evacuate remaining gas from such an enclosure, eliminate the
problem, and construct a new enclosure. Start a new treatment in the
new enclosure.

ST Commodities used for food or feed may not be re-treated. If commodities fall
into this category, the only options are the following:
4 Return to the country of origin

4 Reexport to another country if they will accept the shipment

& Destroy by incineration

Extending the Exposure Period for Food, Nonfood, Feed, or
Nonfood Commodities

Use the following table to determine how long to extend the exposure
period.

TABLE 2-4-5:  Determine the Extended Exposure Period

And the reading is

If the exposure time is: below minimum by:! Then extend exposure:
Less than 12 hours 10 oz. or less 10 percent of the time lapse since the last
acceptable reading
11 oz. or more 30 minutes
12 hours or more 10 oz. or less 10 percent of the time lapse since the last

acceptable reading

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

1 If areading 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 ounces — (38 ounces x.50) = 19 ounces]. For oak logs and oak
lumber (T312-a , T312-a-alternative and T312-b), refer to Special Procedures for Adding Gas to
Oak Logs Using T312 or T312-a-Alternative on page 2-4-29 for specific instructions.

Special Procedures for Fruits, Vegetables, or Perishable
Commodities Using Schedule T101-a-1 or Equivalent

Use these instructions only for fruits and vegetables being fumigated
under treatment schedule T101-a-1 or equivalent.
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Adding Gas

volume calculations and dosage measurements to avoid accidental

Fresh fruits and vegetables are sensitive to MB so you should double check

overdoses. If any 30-minute readings are 50 percent or more above the
minimum concentration, it indicates a miscalculation of the dosage. Include a
brief report on the PPQ Form 429 stating possible reasons for the overdose.
Exposure periods are decreased for fumigations where concentration readings
are much higher than required. see table on the following pages to determine
when to reduce exposure periods.

Use Table 2-4-6 on page 2-4-27 and Table 2-4-7 on page 2-4-28 on
the following pages for fresh fruits and vegetables to determine if you
need to add gas or extend or decrease the exposure time. Average your
concentration readings before using the tables. Select the proper table
based on the time of the T/C unit concentration reading (30 minutes
or 2 hours).

These tables apply only to those T101 schedules lasting 2 hours or less at a
dosage rate of 4lbs/1000ft> or less. They do not apply to schedules of longer
A t E duration.

Important

To avoid injuring the commodity, add fumigant using the following formula:

1.6 x number of 0z. below minimum x volume in ft.3/1,000 ft.3 = oz. of
gas to add or oz. of gas to add/16 oz/Ibs. = pounds (Ibs.) of gas to add.

When adding gas, these procedures must be followed:

o k~ 0N

Heat water in volatilizer.

Turn on fans.

Take weight of the cylinder.

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

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

Record quantity of fumigant added in Block 34 and additional
fan time in Block 30 of the PPQ Form 429.

If using the electronic 429, record the amount of additional gas
listed in the Treatment Manual 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 429 or in the "Remarks"” form in the
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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.

TABLE 2-4-6:  Determine Gas Concentration Values and Corrections for Fruits and
Vegetables at the 30-Minute Reading of T101-a-1 or Equivalent
Schedules.
And the minimum
If the concentration And the average
schedule reading (0z.) in concentration
is: schedule is: reading (o0z.) is: Then:
40-49 °F 48 73 or higher? EVACUATE excess gas immediately
f]' Ibs for 2 65 or greater REDUCE exposure by 15 minutes
rs
64-48 TAKE 2 hour reading as scheduled
Lower than 48 1. ADD gas, and
2. EXTEND exposure 15 minutes
50-59 °F 38 58 or higher? EVACUATE excess gas immediately
rgmrlsbs for 2 52 or greater REDUCE exposure by 15 minutes
51-38 TAKE 2 hour reading as scheduled
Lower than 38 1. ADD gas, and
2. EXTEND exposure 15 minutes
60-69 °F 32 49 or higher! EVACUATE excess gas immediately
g'ﬁrlsbs for 48 or greater REDUCE exposure by 15 minutes
47-32 TAKE 2 hour reading as scheduled
Lower than 32 1. ADD gas, and
2. EXTEND exposure 15 minutes
70-79 °F 26 40 or higher! EVACUATE excess gas immediately
ﬁ Ibs for 2 37 or greater REDUCE exposure by 15 minutes
rs
36-26 TAKE 2 hour reading as scheduled
Lower than 26 1. ADD gas, and
2. EXTEND exposure 15 minutes
80-89 °F 19 30 or higher* EVACUATE excess gas immediately
;E Ibs for 27 or greater REDUCE exposure by 15 minutes
rs

26-19

TAKE 2 hour reading as scheduled

Lower than 19

1. ADD gas, and
2. EXTEND exposure 15 minutes

1 If concentration reading is more than 50 percent above the minimum concentration
reading, it indicates a problem. An immediate check should be made to determine
the cause and to correct it
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TABLE 2-4-7:

Schedules.

Determine Gas Concentration Values and Corrections for Fruits and
Vegetables at the 2-Hour Reading of T101-a-1 or Equivalent

If the schedule is:

40-49 °F 4 Ibs for 2 hours

| 5059 °F 3 Ibs for 2 hrs

| 60-69 °F 2.5 Ibs for 2 hrs

| 7079 °F 2 Ibs for 2 hrs

| 80-89 °F 1.5 Ibs for 2 hrs

And the average

concentration reading at

2 hours is: Then do not add gas, but:

38 and above AERATE commodity

37-28 EXTEND exposure by 15 minutes
27-25 EXTEND exposure by 30 minutes
29 and above AERATE commodity

28-24 EXTEND exposure by 15 minutes
2321 EXTEND exposure by 30 minutes
24 and above AERATE commodity

2321 EXTEND exposure by 15 minutes
20-18 EXTEND exposure by 30 minutes
19 and above AERATE commodity

18-16 EXTEND exposure by 15 minutes
15-13 EXTEND exposure by 30 minutes
14 and above AERATE commodity)

13-12 EXTEND exposure by 15 minutes
11-10 EXTEND exposure by 30 minutes
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Special Procedures for Adding Gas to Oak Logs Using T312 or
T312-a-Alternative
There are two alternative treatments for the MB fumigation of Oak

logs. Refer to Table 2-4-8 and Table 2-4-9 for actions to take during
the fumigation of Oak Logs using T312-a or T312-a-Alternative.

Use the following formula to calculate the amount of gas to add to the
enclosure:

1.6 x (number of 0z. below the required minimum) x (volume in ft3)/
1,000 ft* = oz. of gas to add. To convert ounces to pounds, use the
formula:

0z of gastoadd _ pounds (Ibs.) of gasto add

0z.
16I bs.

After adding gas, run the fans for 30 minutes and take additional gas
concentration readings.

Refer to Table 2-4-8 if using T312-a and Table 2-4-9 if using
T312-a-Alternative to determine how much additional time must be
added to the fumigation to compensate for the low gas concentrations.

EXAMPLE: The treatment schedule is T312-a-Alternative. The size of
the enclosure is 2400 ft3. The required reading at 48 hours must be a
minimum of 140 ounces. The actual average reading is 132 ounces.
Calculate the amount of gas to add to the enclosure using the formula:
1.6 x (the number of ounces below 140) x (volume in ft3)/1000 ft3
ANSWER:

140-132=8

1.6 x 8 x 2400=30,720/1000 = 30.72 ounces of gas to add

30.72/16 = 1.92 pounds of gas to add

Determine the amount of time to add by referring to Table 2-4-9. In
this example, 1 hour will be added to the total fumigation time.

Take the regularly scheduled reading at 72 hours (the minimum
should be 100 ounces.)

Take another reading at 73 hours (the minimum should be 100
ounces.)

If the minimum is not 100 ounces, add more gas and time according to
Table 2-4-9.
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Instructions for Adding Gas and Time to schedule T312-a

Do not combine schedules T312-a and T312-a-Alternative. The
treatment must be aborted if the average gas concentration readings
are 50% or more below the minimum required concentration.

TABLE 2-4-8 Determine Gas Concentration Values and Corrections for Oak Log

Fumigations using schedule T312-a

If the Reading

And the average
concentraion reading

is Taken At: is: Then:
0.5 hour 121-239 1. ADD gas, and
2. EXTEND exposure by 0.5 hour
0-120 ABORT
2 hours 160-239 1. ADD gas, and
2. EXTEND exposure by 0.5 hour
121-159 1. ADD gas, and
2. EXTEND exposure by 1.0 hour
0-120 ABORT
12 hours 190-199 1. ADD gas, and
2. EXTEND exposure by 0.5 hour
180-189 1. ADD gas, and
2. EXTEND exposure by 1.0 hour
170-179 1. ADD gas, and
2. EXTEND exposure by 1.5 hours
160-169 1. ADD gas, and
2. EXTEND exposure by 2.0 hours
150-159 1. ADD gas, and
2. EXTEND exposure by 2.5 hours
140-149 1. ADD gas, and
2. EXTEND exposure by 3.0 hours
130-139 1. ADD gas, and
2. EXTEND exposure by 3.5 hours
120-129 1. ADD gas, and
2. EXTEND exposure by 4.0 hours
110-119 1. ADD gas, and
2. EXTEND exposure by 4.5 hours
101-109 1. ADD gas, and
2. EXTEND exposure by 5.0 hours
0-100 ABORT
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TABLE 2-4-8 Determine Gas Concentration Values and Corrections for Oak Log

Fumigations using schedule T312-a (continued)

If the Reading

And the average
concentraion reading

is Taken At: is: Then:
24 hours 120-239 1. Add gas to bring the total concentration to
240 ounces.
2. DO NOT ADD TIME.
110-119 1. ADD gas, and
2. EXTEND exposure by 1.0 hour
100-109 1. ADD gas, and
2. EXTEND exposure by 2.0 hours
90-99 1. ADD gas, and
2. EXTEND exposure by 3.0 hours
80-89 1. ADD gas, and
2. EXTEND exposure by 4.0 hours
70-79 1. ADD gas, and
2. EXTEND exposure by 5.0 hours
61-69 1. ADD gas, and
2. EXTEND exposure by 6.0 hours
0-60 ABORT
36 hours | 150-159 1. ADD gas, and
2. EXTEND exposure by 1.0 hour
140-149 1. ADD gas, and
2. EXTEND exposure by 1.5 hours
130-139 1. ADD gas, and
2. EXTEND exposure by 2.5 hours
| 120-129 1. ADD gas, and
2. EXTEND exposure by 3.0 hours
110-119 1. ADD gas, and
2. EXTEND exposure by 4.0 hours
100-109 1. ADD gas, and
2. EXTEND exposure by 4.5 hours
' 90-99 1. ADD gas, and
2. EXTEND exposure by 5.5 hours
81-89 1. ADD gas, and
2. EXTEND exposure by 6.0 hours
0-80 ABORT
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TABLE 2-4-8 Determine Gas Concentration Values and Corrections for Oak Log

Fumigations using schedule T312-a (continued)

If the Reading

And the average
concentraion reading

is Taken At: is: Then:
48 hours 110-119 1. ADD gas, and
2. EXTEND exposure by 1.0 hour
100-109 1. ADD gas, and
2. EXTEND exposure by 2.0 hours
90-99 1. ADD gas, and
2. EXTEND exposure by 3.0 hours
80-89 1. ADD gas, and
2. EXTEND exposure by 4.0 hours
70-79 1. ADD gas, and
2. EXTEND exposure by 5.0 hours
61-69 1. ADD gas, and
2. EXTEND exposure by 6.0 hours
0-60 ABORT
72 hours 70-79 1. ADD gas, and
2. EXTEND exposure by 3.0 hours
60-69 1. ADD gas, and
2. EXTEND exposure by 6.0 hours
50-59 1. ADD gas, and
2. EXTEND exposure by 9.0 hours
41-49 1. ADD gas, and
2. EXTEND exposure by 12.0 hours
0-40 ABORT
If additional time has been added to the treatment, the 72 hour reading
AND the extended time reading MUST be taken. If the minimum of 80
ounces is not met, time and gas MUST be added according to this Table.
Important
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Instructions for Adding Gas and Time to schedule

T312-a-Alternative

Do not combine schedules T312-a and T312-a-Alternative.

TABLE 2-4-9 Determine Gas Concentration Values and Corrections for Oak Log

Fumigations using schedule T312-a-Alternative

And the average
If the Reading | concentration

is Taken At: reading is: Then:
0.5 hours 121-239 1. ADD gas, and
2. DO NOT EXTEND exposure.
0-120 ABORT
2 hours 160-239 1. ADD gas, and
2. DO NOT EXTEND exposure
| 121159 | 1. ADD gas, and
2. EXTEND exposure by 1.0 hour
0-120 ABORT
24 hours 140-239 1. Add gas to bring the total concentration to
240 ounces.
2. DO NOT ADD TIME.
130-139 1. ADD gas, and
2. EXTEND exposure by 1.0 hour
120-129 1. ADD gas, and
2. EXTEND exposure by 2.5 hours
| 110-119 | 1. ADD gas, and
2. EXTEND exposure by 4.0 hours
100-109 1. ADD gas, and
2. EXTEND exposure by 5.5 hours
90-99 1. ADD gas, and
2. EXTEND exposure by 7.0 hours
| 80-89 | 1. ADD gas, and
2. EXTEND exposure by 8.5 hours
71-79 1. ADD gas, and
2. EXTEND exposure by 10.0 hours
0-70 ABORT
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TABLE 2-4-9 Determine Gas Concentration Values and Corrections for Oak Log
Fumigations using schedule T312-a-Alternative (continued)

And the average
If the Reading | concentration
is Taken At: reading is: Then:
48 hours 130-139 1. ADD gas, and
2. EXTEND exposure by 1.0 hour
120-129 1. ADD gas, and
2. EXTEND exposure by 2.5 hours
110-119 1. ADD gas, and
2. EXTEND exposure by 4.5 hours
100-109 | 1. ADD gas, and
2. EXTEND exposure by 6.0 hours
90-99 1. ADD gas, and
2. EXTEND exposure by 8.5 hours
80-89 1. ADD gas, and
2. EXTEND exposure by 9.5 hours
7179 | 1. ADD gas, and
2. EXTEND exposure by 11 hours
0-70 ABORT
72 hours 90-99 1. ADD gas, and
2. EXTEND exposure by 1.5 hours
80-89 1. ADD gas, and
2. EXTEND exposure by 4.0 hours
70-79 1. ADD gas, and
2. EXTEND exposure by 7.5 hours
60-69 1. ADD gas, and
2. EXTEND exposure by 8.5 hours
51-59 1. ADD gas, and
2. EXTEND exposure by 11.0 hours
0-50 ABORT
If additional time has been added to the treatment, the 72 hour reading
AND the extended time reading MUST be taken. If the minimum of 100
ounces is not met, time and gas MUST be added according to this Table.
Important
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Step 5—Exhausting the Gas

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 monitor the aeration 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.

Aerating the Enclosure

Aeration procedures are designed to provide safe working conditions
during the aeration period and to assure that commodities are safe for
handling, storage, and transportation. A fumigant must be aerated in
accordance with Environmental Protection Agency (EPA) label
requirements, the Occupational Safety and Health Administration
(OSHA), and the PPQ Treatment Manual.

When treatments are conducted in a particular location on a regular
basis, a permanent site should be designated. 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.

Aeration of fumigated structures and ships are covered within those
particular sections.

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.

If the fumigation is performed under a Section 18 Exemption, then a
PPQ official must be present at the initiation of aeration and to verify
the final aeration readings.

TABLE 2-4-10: Determine Responsibility for Aerating the Commodity

If the Treatment

Schedule is: Then:
AFIFRA Section 18 | 1. PPQ must MONITOR the aeration of the enclosure, and
Exemption 2. USE Table 2-4-11 on page-2-4-37 to determine which aeration
procedure to follow

A labeled 1. RELEASE the fumigation to the fumigator to aerate according to
Treatment label instructions and the conditions of the compliance agreement.
Schedule 2. RELEASE the commodity.
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Materials Needed

Materials Needed

The following materials will be needed to aerate the enclosure:

¢ SCBA®

& Colorimetric tubes (Draeger or Kitagawa for example)
¢ Exhaust fan’

¢ Exhaust duct’

¢ Danger signs and materials for limiting access to area

(barricades, rope)’
& PPQ Form 429°

The following procedures apply to the aeration of all tarpaulin
fumigations.

Securing the Area

Assuming that you have already restricted access and secured the
fumigation area, you now must restrict access to the area where the
exhaust duct extends on the ground beyond the enclosure.

RUTON During the first 10 minutes of aeration, it is recommended that no one be
within 200 feet of the exhaust duct outlet.
If this buffer zone is regulated by the State or municipality where the
fumigation takes place, local regulations must be followed.

If it is impossible to restrict people from the area of aeration during
regular work hours, consider aeration during another time of the day.
When securing the duct outlet area, consider the direction of the wind.
Face the duct outlet toward an open area, and away from people. Point
the duct outlet upward to aid in dispersing the exhausted gas.

Advise the fumigator to use a physical barrier such as ropes,
barricades, or walls to secure the area.

Placard the secure area near the exhaust outlet 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.

6 Materials required for both PPQ and the commercial fumigator.
7 Materials to be furnished by the commercial fumigator.
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Wearing Respiratory Protection

Unless you authorize their use, do not allow motorized vehicles to
operate within the secure area.

Wearing Respiratory Protection
The fumigator and the PPQ official monitoring the aeration must wear
approved respiratory protection (SCBA, air supplied respirator, or a
combination unit) when:

4 Installing the exhaust system

€ Opening the tarpaulin for aeration

4 Removing the tarpaulin if measured levels of fumigant are above
5 ppm

& Anytime during the aeration process when a risk of exposure to
concentrations above 5 ppm exists. This includes any time the
concentration is unknown.

Refer to the following table to determine which Aeration Procedure to
use when monitoring aeration.

TABLE 2-4-11: Determine the Aeration Procedure

If: And: And: Then:
Nonsorptive Containerized _— GO to page 2-4-37
Noncontainerized | Fresh fruits and GO to page 2-4-41
vegetables, and cut
flowers

Other than fresh fruits | GO to page 2-4-39
and vegetables, and
cut flowers

' Sorptive, including yams | Containerized _——— GO to page 2-4-44

and chestnuts (See page | \oncontainerized | —— o GO to page 2-4-42
2-3-6 for list of sorptive

commodities)

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

03/2008-23 Treatment Manual 2-4-37
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load. Have the ducts installed prior to the start of the 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.

(1) Volume of enclosure (in cubic feet) divided by the sum of cubic feet per

minute (cfm) of the exhaust fan(s) or exhaust blower equals the number of

minutes required per complete gas volume exchange. (2) Sixty minutes divided

by the number of minutes per gas volume exchange equals the number of
complete gas exchanges per hour. The result should be in the range of 4 to
15. The faster the rate of aeration the better, particularly for perishable
commodities. If the exhaust flow is connected to a methyl bromide recovery
system, this device must not impede the flow rate to less than 4 volumes per
hour.

Important

Step 2—Aerating the Commodity
Advise the fumigator to:

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.

3. Aerate for 3 hours.
Stop the aeration fans.

5. 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
CHPST 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 429. If using the
electronic 429 database, record the date, time and detector reading (in
ppm) in the "Detector Readings" form.

Then use Table 2-4-12 to determine when to release the commodity.
TABLE 2-4-12: Determine When to Release the Commaodity

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
2-4-38 Treatment Manual 03/2008-23
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Aerating Nonsorptive, Noncontainerized Cargo—Indoors and Outdoors

Step 1—Installing the Exhaust System

This step is optional for outdoor fumigations, but must be done for indoor
‘.ij: fumigations.

Important

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.

(1) Volume of enclosure (in cubic feet) divided by the sum of cubic feet per
minute (cfm) of the exhaust fan(s) or exhaust blower equals the number of
minutes required per complete gas volume exchange. (2) Sixty minutes divided
by the number of minutes per gas volume exchange equals the number of

Important complete gas exchanges per hour. The result should be in the range of 4 to
15. The faster the rate of aeration the better, particularly for perishable
commodities. If the exhaust flow is connected to a methyl bromide recovery
system, this device must not impede the flow rate to less than 4 volumes per
hour.

Step 2—Aerating the Commodity
Advise the fumigator to:

1. Start the exhaust fan.

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 Advise the fumigator to:
Fumigations 1. Stop the fans.
2. Remove the tarpaulin.
3. 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 429. If using the
electronic 429 database, record the date, time and detector reading (in
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ppm) in the "Detector Readings" form. If using the electronic 429,
record the time and detector reading (in ppm) in the "Detector

Readings" form.

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

TABLE 2-4-13: Determine When to Release the Commodity for Outdoor Fumigations

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 Advise the fumigator to:

Fumigations

1. Stop the fans.

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 429. If using the
electronic 429, record the time and detector reading (in ppm) in the
"Detector Readings" form.

Then use Table 2-4-14 to determine when to release the commodity.
TABLE 2-4-14: Determine When to Release the Commodity for Indoor Fumigations

If the gas

concentration

level is: Then:

5 ppm or less 1. ADVISE fumigator to REMOVE the tarpaulin, and
2. RELEASE the commodity

6 ppm to 99 ppm 1. ADVISE fumigator to REMOVE the tarpaulin, and
2. CONTINUE aeration until the concentration is 5 ppm or less, then
3. RELEASE the commaodity

100 ppm or above

1.

CONTINUE aeration and take concentration readings until the

concentration level is below 100 ppm, then remove the tarpaulin, and

2
3

. CONTINUE aeration until concentration is 5 ppm or less, then
. RELEASE the commaodity
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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
sorptive commodities on page 2-4-45)

Important

Step 1—Installing Exhaust System
Use Table 2-4-15 to determine which size fan to use.

TABLE 2-4-15: Determine Number of Fans

If the enclosure is: Then:
Up to 1000 cu ft USE one fan, 67-350 cfm
1001-15,000 cu ft USE one or 2 fans. The volume of the enclosure divided by

the sum of the cfm of the fans should equal a figure of 15
or less. Connect fan(s) to 3-ft diameter exhaust duct(s) 3 ft
in diameter.

15,001-25,000 cu ft USE two fans, each 1,000 to 5,000 cfm. The volume of
the enclosure divided by the sum of the cfm of the fans
should equal a figure of 15 or less. Connect fan(s) to
exhaust duct(s) 3 ft in diameter.

More than 25,000 cu ft CONTACT the Center for Plant Health Science and
Technology (CPHST) in Raleigh, North Carolina, for advice
prior to conducting the first fumigation.

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

(1) Volume of enclosure (in cubic feet) divided by the sum of cubic feet per
minute (cfm) of the exhaust fan(s) or exhaust blower equals the number of
minutes required per complete gas volume exchange. (2) Sixty minutes divided
by the number of minutes per gas volume exchange equals the number of
complete gas exchanges per hour. The result should be in the range of 4 to
15. The faster the rate of aeration the better, particularly for perishable
commodities. If the exhaust flow is connected to a methyl bromide recovery
system, this device must not impede the flow rate to less than 4 volumes per
hour.

Important

Step 2—Aerating the Commodity
Advise the fumigator to:
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.

3. Aerate for 2 hours.

Remove the tarpaulin and allow 2 hours for passive aeration.
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5. 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 429. If using the
electronic 429, record the time and detector reading (in ppm) in the
"Detector Readings" form.

Then use Table 2-4-16 to determine when to release the commodity.
TABLE 2-4-16: Determine When to Release the Commodity

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 5ppm or less, then
2. RELEASE the commodity

If using the electronic 429 database, follow the instructions for distribution in
the "Help" section of the database. If using a paper copy of the form 429, give
the original and one copy to your supervisor for review. The supervisor should

keep the original for port files and send one copy to:
Important

USDA, APHIS, PPQ, CPHST

Treatment Quality Assurance Unit

1730 Varsity Drive, Suite 400

Raleigh, NC 27606

919-855-7450

Aerating Sorptive, Noncontainerized Cargo—Indoors and Outdoors

Step 1—Installing the Exhaust System

This step is optional for outdoor fumigations, but must be done for indoor
A fumigations.

Important

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.
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Outdoor
Fumigations

Indoor
Fumigations

Step 2—Aerating the Commodity
Advise the fumigator to:

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

3. 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.

5. 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 429. If using 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

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 5ppm or less, then

2. RELEASE the commodity

Advise the fumigator to:
1. Complete the installation of the exhaust duct.

Start the circulation fans and exhaust fans.

w N

Lift the end of the tarpaulin opposite the exhaust fan.

»

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.

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

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

03/2008-23
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7. Remove the tarpaulin.

For FIFRA Section 18 exemptions, record the concentration reading (in
ppm), date, and time in Block 39 of PPQ Form 429. If using 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.
Take successive readings at intervals of not less than 2 hours.

TABLE 2-4-18: Determine When to Release the Commodity for Indoor Fumigations

If the gas
concentration level is: Then:
5 ppm or less 1. REMOVE the tarpaulin, and
2. RELEASE the commodity
6 ppm to 99 ppm 1. REMOVE the tarpaulin, and
2. CONTINUE aeration until the concentration is 5 ppm or less,
then
3. RELEASE the commodity
100 ppm or above 1. 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

Aerating Sorptive Commodities in Containers—Indoors and Outdoors

Step 1—Installing the Exhaust System

I This step is not required for outdoor fumigations.

Important

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
or the container.

2. 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.
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Step 2—Aerating the Commodity
Indoors Advise the fumigator to:

1. Complete installation of exhaust duct and begin exhaust fan
operation.

2. 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 2-4-19).

3. 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.

5. 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 429. If using 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.
TABLE 2-4-19: Determine when to Release the Commodity

If the gas
concentration
level is: Then:

. ADVISE fumigator to REMOVE the tarpaulin, and
. RELEASE the commaodity

. HAVE fumigator REMOVE the tarpaulin, and

. CONTINUE aeration until the concentration is 5 ppm or less, then
. RELEASE the commaodity

. 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

5 ppm or less

6 ppm to 99 ppm

RPIWNPRFPIDNP

100 ppm or above

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.
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3. 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 429. If using the
electronic 429 database, record the date, time and detector reading (in
ppm) in the "Detector Readings" form.

Then use Table 2-4-20 to determine when to release the commodity.
TABLE 2-4-20: Determine when to Release the Commaodity

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 5ppm or less, then
2. RELEASE the commodity
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Methods and Procedures

Materials Needed

The procedures covered in this section provide commercial fumigators
with the methods, responsibilities, and precautions for chamber
fumigation.

¢ Colorimetric tubes (Draeger, Kitagawa, or equivalent)*

& APHIS-approved leak detection device®

¢ Methyl bromide

€ Scale or graduated cylinder for volume (liquid measurements)
& SCBA or supplied air respirator!

€ Thermal conductivity (T/C) unit

¢ Thermometer?!

& \Volatilizer

€ \Warning signs

The chamber operator is responsible for supplying the above materials
as well as ensuring that the chamber is certified for conducting PPQ
guarantine treatments.

1 You will need to bring these items unless the chamber is operated by PPQ, in which case all materials are
provided by PPQ.
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Conducting the Fumigation

Conducting the Fumigation

Step 1—Selecting a Treatment Schedule
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 commaodity 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—DeterminingSection 18 Exemptions and Sampling
Requirements

After selecting the treatment schedule, 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.

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

Step 3—Measuring the Temperature
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 on
page 2-5-3 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 429.

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

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

Important
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Aerating the Chamber

TABLE 2-5-1:  Determine Whether to Use Commodity or Air Temperature for
Determining Dosage Rate

If the air temperature Then, for commodities other than fresh
is: And: fruits or vegetables or logs and lumber?:
Higher than the ———P» | Use the single lowest commodity
commodity temperature temperature for determining the dosage
Lower than the By 9 degrees or rate (Do Not use the average commodity
commodity temperature | less temperature).

By 10 degrees or Use the average of the air and commodity

more temperature for determining the dosage

rate

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

Step 4—Calculating the Dosage

In order to calculate dosage, you must have the following information:
€ Treatment schedule
4 Volume of the fumigation chamber (ft°)
€ Temperatures of commodity and air (°F)

Refer to the specific treatment schedule to determine the dosage rate
(pounds/ft3).

The formulafor calculating dosage is:
dosage(lbs.) = volume(ft3) x dosage rate(Ibs./1,000 ft3)

_ volume(ft3) x dosage rate(Ibs.)
1,000 ft3

EXAMPLE: Using a fumigation chamber which has a volume of 500 ft?,
you determine the temperature of the commodity and space is 72°F.
The treatment schedule requires 2 Ibs. MB/1,000 ft3 at 70°F or above.
To calculate dosage multiply the volume (500 ft%) by the dosage rate (2
Ibs. MB/1,000 ft%). This equals 1.0 Ibs. of MB needed for the dosage.

Step 5—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. However, in any case, circulation fans in a chamber should
be kept running for 15 minutes following introduction of the gas.

Aerating the Chamber

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 the following table to determine
responsibility for monitoring the aeration of the fumigation.
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Normal Atmospheric Pressure Chamber—Aerating Noncontainerized Cargo

TABLE 2-5-2:  Determine the Responsibility for Monitoring the Aeration

If the fumigation And the treatment
chamber is: schedule is: Then:
Privately or State A labeled treatment RELEASE the fumigation to the
owned fumigator to aerate and release the
commodity
A FIFRA Section 18 1. PPQ must MONITOR the aeration,
Exemption (noted in the and
treatment schedules) 2. USE the following table to
PPQ owned . determine which aeration
procedures to follow

Use the following table to determine which procedures to follow for
aerating normal atmospheric pressure (NAP) and vacuum chambers.

TABLE 2-5-3: Determine the Aeration Procedure

If the chamber is: And the cargo is: Then:

NAP Noncontainerized Use the procedures on page 2-5-4
Containerized Use the procedures on page 2-5-5

Vacuum | Use the procedures on page 2-5-5

Each chamber must be equipped with at least one permanent, metal
gas sampling tube to allow you 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 gas
sampling tube must extend outside the chamber to allow for
colorimetric tube readings.

Normal Atmospheric Pressure Chamber—Aerating Noncontainerized Cargo

Step 1—Securing the Area

Assuming that you've already secured the fumigation area, allow only
the chamber operator and the PPQ officer monitoring the fumigation
into the secure area.

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

Step 2—Aerating the Chamber
Run the exhaust long enough to obtain at least four complete changes
of air (about 4 to 15 minutes per change of air or 1 hour).

2.54
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Step 3—Taking Concentration Readings

Use a colorimetric tube to take a concentration reading within the
carton or box. Exceptions may include compressed cotton and other
very difficult to probe commodities. Obtain prior approval from CHPST
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 429. If using the
electronic 429 database, record the date, time and detector reading (in
ppm) in the "Detector Readings" form.

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

TABLE 2-5-4:  Determine When to Release the Commodity

If the gas concentration is: Then:

5 ppm or less RELEASE commodity
6 ppm or above 1. TAKE concentration readings, and
2. RELEASE commaodity when the concentration level is 5
ppm or less

Normal Atmospheric Pressure Chamber—Aerating Containerized and
Noncontainerized Cargo

Step 1—Securing the Area

Assuming that you've already secured the fumigation area, allow only
the chamber operator and the PPQ officer monitoring the fumigation
into the secure area.

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

Step 2—Aerating the Chamber

Run the exhaust long enough to obtain at least four complete changes
of air (about 4 to 15 minutes per change of air or 1 hour). If the
containers have internal fans, run them unless they are operated by
internal combustion engines. Remove container from the chamber at
the conclusion of four complete changes of air to a secure outdoor
area for passive aeration. Wear the SCBA while the container is being
moved outdoors.
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Step 3—Taking Concentration Readings

Use a colorimetric tube to take a concentration reading within the
carton or box. Exceptions may include compressed cotton and other
very difficult to probe commodities. Obtain prior approval from CHPST
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 429. If using the
electronic 429 database, record the date, time and detector reading (in
ppm) in the "Detector Readings" form.

Use the following table to determine when to release the commodity.
TABLE 2-5-5:  Determine When to Release the Commaodity

If the gas concentration is: Then:

5 ppm or less RELEASE commodity

6 ppm or above 1. CONTINUE passive aeration
2. TAKE concentration readings, and

3. RELEASE commaodity when the concentration level is 5
ppm or less

Vacuum Fumigation Chambers—Aerating Containerized and Noncontainerized

Cargo

Step 1—Securing the Area

Assuming that you've already secured the fumigation area, allow only
the chamber operator and the PPQ officer monitoring the fumigation
into the secure area.

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

Step 2—Aerating the Chamber

Adjust any vacuum remaining at the end of the fumigation to zero by
temporarily opening the air intake valve, then closing it. Draw a 15
inch vacuum and adjust it to zero. Repeat this process of drawing a 15
inch vacuum and releasing it four times or as many times as
experience indicates is necessary.

Step 3—Taking Concentration Readings

Use a colorimetric tube to take a concentration reading within the
carton or box. Exceptions may include compressed cotton and other
very difficult to probe commodities. Obtain prior approval from CHPST
for exceptions to this rule.
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For FIFRA Section 18 exemptions, record the concentration reading (in
ppm), date, and time in Block 39 of PPQ Form 429. If using the
electronic 429 database, record the date, time and detector reading (in
ppm) in the "Detector Readings" form.

Use Table 2-5-6 on page 2-5-7 to determine when to release the
commodity.

TABLE 2-5-6:  Determine When to Release the Commodity

If the gas concentration is: Then:

5 ppm or less RELEASE commodity

6 ppm or above 1. Do two more vacuum washes
2. TAKE concentration readings, and

3. RELEASE commaodity when the concentration level is 5
ppm or less

Some vacuum chambers do not have sampling tubes. After four air washes,
while wearing the SCBA, open chamber door and take colorimetric reading
within the carton or box.

Important
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Methods and Procedures

The procedures covered in this section provide commercial fumigators
with the methods, responsibilities, and precautions for ship
fumigation.

Ton These procedures are used primarily for fumigation of ships that are infested
- with khapra beetle.

Generally, fumigation of commodities within the structure of a ship, such as
cargo holds, cannot meet APHIS standards for fumigation, and these
fumigations are not recommended by APHIS. However, on a case by case
basis, commodities may be fumigated within the structure of a ship if Methods
Development first approves the fumigation. For approval, call the Center for
Plant Health Science & Technology (CPHST) (tel: 919-855-7450)

In general, ship fumigations present problems not encountered in
other types of fumigations. The large amount of gas required and the
varying space configurations from ship to ship make it essential that
experienced pest control operators and PPQ officers with extensive
fumigation experience perform ship fumigations.

Materials Needed

PPQ Officer Provides
¢ PPQ Form 429

& Calculator (optional)

& Colorimetric tubes (Draeger/Kitagawa)

07/2007-18 Treatment Manual 2-6-1
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Materials Needed
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Desiccant (Drierite®)

APHIS-approved leak detection device
SCBA or supplied air respirator

Tape measure

Thermal conductivity unit?

Thermometer

Fumigator Provides

2

*® 6 O o

® 6 6 6 O 6 O O 0 o

® 6 O 6 0 0 o

Adhesive sealer, tape, and putty or other pliable material for
sealing off holes around pipes

Auxiliary pump for purging long gas sample tubes
Carbon dioxide filter (Ascarite®)
Colorimetric tubes (Draeger/Kitagawa)

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

Portable generator as backup unit to operate T/C unit, auxiliary

pump, and lights

Sand or water snakes

Scales or dispensers

SCBA or supplied air respirator
Tape

Tarpaulin and supports
Thermal conductivity unit

Volatilizer

1 T/C unit must be calibrated annually. Contact the Center for Plant Health Science & Technology (CPHST)
(919-855-7450) in Raleigh, North Carolina, for calibration information.
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€ \Warning signs

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

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:

€ Observe all safety precautions while fumigating

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

¢ Conduct fumigation properly to result in an effective treatment

*

Evacuate gas from ship and aerate when fumigation is completed

& 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:

& 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

& Hauve 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, 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
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Preparing to Fumigate

Treating Deck
Areas

(see Methyl Bromide—Properties 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 from the hold for an
alternate treatment.

Discuss plans for removing all crew from the ship. 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 in Appendix B)
concerning shipboard fumigation.

Step 2—Selecting a Treatment Schedule

Refer to treatment schedule T402 (SHIPS) 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. If finely milled products are to be
fumigated, give the captain the option to use the 12 hour schedule.
Have the finely milled products destroyed either by incineration or by
sterilization after the fumigation has been completed. If the captain
elects not to remove and destroy the finely milled products, then use
the 24 hour treatment schedule.

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 with a 3 percent malathion emulsion
spray (0.5 pint, 57 percent premium grade to a gallon of water). Spray
at the rate of 2 gallons/1,000 sq. ft., or to the point of runoff.

surfaces, prepare a spray from a 25 percent wettable powder (1 pound to a
gallon of water), rather than the emulsion.

Malathion emulsion sprays may break down asphalt surfaces. For asphalt
Step 3—Determining Section 18 Exemptions and Sampling
Requirements
After selecting the treatment schedule, you will be able to 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.

If food is fumigated, alert the captain that there may be higher than
permitted residues.
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Preparing to Fumigate

Storerooms

Cargo Holds

Storerooms

Cargo Holds

Step 4—Preparing Areas to Be Fumigated

Open all bins, drawers, and cupboards. Stack all bagged commodities
S0 gas can penetrate all sides of the commodity. Stacking bagged
commodities on pallets will facilitate gas distribution and penetration.

Prepare to fumigate the entire hold regardless of the location of the
infestation within the hold. If you want to fumigate a single deck (lower
hold, lower 'tween deck, upper 'tween deck, etc.), you must get
approval from your Regional Director. The decision to approve single
deck fumigations should only be made after all sections of the hold
have been inspected and there is no possibility of gas escaping to other
parts of the hold.

In most cases, it is unnecessary to open or rearrange cargo containers
within the hold. Occasionally, some rearrangement may be required to
ensure uniform gas distribution. Have the hatch coverings between
decks opened in such a manner as to permit adequate distribution
and circulation of the gas.

Step 5—Arranging and Operating Fans

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

Use the volume of the hold (ft3) in determining how many fans you will
need. The total cfm'’s of all the fans should approximate the volume of
the hold. Use fans capable of 2,500 cfm or greater during gas
introduction and for 30 minutes following the introduction. Placement
of fans within holds depends on the presence or absence of cargo.
Normally, place two fans in the lower hold at opposite ends facing
across the hold. The number of fans can be reduced by using fans
greater than 2,500 cfm. Fans should be labeled as to location and
have the capability of being turned on and off individually in case of
low readings in certain locations or pockets of gas.

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

Place gas sampling tubes in areas and commodities which will give
representative samples within the fumigated area. Have all leads
brought to one central point at least 30 feet upwind from the area being
fumigated. Label all gas sampling tubes so they can be easily identified
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Preparing to Fumigate

Storerooms

Cargo Holds

Storerooms,
Galley, Quarters

Cargo Holds

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.

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.

Within cargo holds, the exact location will depend primarily on the
location of cargo within the hold. Place a minimum of two leads for
each level of empty hold space. The average size hold of three levels is
approximately 125,000 ft®. Use one additional lead for every 50,000 ft3
over 125,000 ft®.

When cargo is present in the hold, place two additional gas sampling
tubes in the commodity at each hold level. For mixed cargo, place
additional gas sampling tubes in the cargo 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. Place the gas
introduction line directly through an opening from the outside
(example—a door or window) directly above a fan. Attach the
introduction line securely to the top of the fan to prevent movement of
the hose. An unsecured introduction line could move the line out of
the airflow. Place a piece of nonpermeable sheeting (example—plastic
or rubberized canvas) 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.

Numerous gas introduction lines may be necessary in order to obtain
even gas distribution throughout the fumigation area. Place the gas
introduction line directly into the air stream in front of one of the fans
on the upper 'tween deck. Attach the introduction line securely to the
top of the fan because gas passing through the line will cause the line
to vibrate. An unsecured introduction line could be moved out of the
airflow. Additional introduction lines can be used to hasten
introduction and distribution of the gas. Place a piece of
nonpermeable sheeting (example—plastic or rubberized canvas) over
the commodity in front of and below each gas introduction line. The
sheet will prevent any liquid MB from coming in contact with the cargo
and prevent damage.

Step 8—Measuring the Temperature

Take temperature readings of the air (space) and of the commaodity.
Use a calibrated thermometer. Record the temperatures in Block 22 on
the PPQ Form 429.
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If using the electronic 429 database, record the temperatures in the
space and commodity fields in the Treatment form.

If the temperature is below the minimum listed for the treatment

schedule, then the hold or other space to be fumigated will need to be
heated.

TABLE 2-6-1:  Determine Pre-fumigation Procedures

If the temperature is: Then:

At or above the minimum temperature listed for the GO to Step 10 (Sealing Stores)
treatment schedule

Below the minimum temperature listed for the treatment GO to Step 9 (Heating the Cargo
schedule Hold)

Step 9—Heating the Cargo Hold

If heating a hold is necessary, negotiate the method with the fumigator
and get the concurrence of the Center for Plant Health Science &
Technology (CPHST), in Raleigh, North Carolina.

Step 10—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 gastight as possible. The most
important task is to locate all openings (e.g., drain pipes, bilge drain
holes, or air ducts) and seal them.

Do not seal out or make gastight 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. Use
caulking compound or tape for sealing small spaces. For sealing larger
areas, use polyethylene or similar material secured with tape or
adhesive spray. Seal doors and other openings with either
polyethylene or spray with vinylite plastic. When practical, seal air
ventilation ducts on the outside of the space being fumigated so
sealing tape can be removed when you get ready to evacuate the gas
and begin aeration. Large openings such as hatch cover openings
should be covered with polyethylene and securely taped. When
necessary, lace rope across the tarpaulin to prevent billowing in high
winds. 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
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€ Bilge and drainwell vents and drains to all cargo holds
sometimes common with more than one hold or engine room
bilges

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

*

Drains

2

Dumb-waiter 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

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

€ Heating, air conditioning, and ventilation systems common with
or to cargo holds, engine room, crew gquarters, storerooms, or
other spaces that use intake from the vent systems common with
cargo holds

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

& Pipes and other utility conduits through decks and bulkheads

& Speaking tubes and 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

Step 11—Measuring Volume

Obtain the volume of the cargo holds from the chief mate, captain, or
the ship’s plan, which is usually posted outside the captain’s office. If
actual hold measurements are available, then figure the volume by
multiplying the length, width, and height of the hold. If actual
measurements are not available, then look on the ship’s plan for the
grain cube. Use the grain cube as the volume in lieu of actual hold
dimensions. Consider all hold areas such as deep tanks, security
lockers, and refrigerated spaces when calculating the volume of the
area to be fumigated.

For dry stores, galleys, and crew gquarters, measure the actual
dimensions to calculate volume.
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Step 12— Calculating Dosage
The formula for calculating dosage is:
dosage(lbs.) = volume(ft3) x dosage rate(Ibs./1,000 ft3)

_ volume(ft3) x dosage rate(Ibs.)
1,000 ft3

EXAMPLE: Number 3 Hold is infested with khapra beetle. The volume
is 80,000 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 (80,000 ft3) by the dosage rate (6 Ibs./1,000 ft3).
This equals 480 Ibs. of MB needed for the dosage.

Step 13—Making a Final Check
Just before introducing the gas, you and the fumigator must do the
following:

& Take T/C unit readings to determine if any contaminant gases
are present

*

Turn on all fans and T/C unit to make sure they work

2

Start volatilizer and heat water to 200 °F or above

€ 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.

¢ 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
aboard.

¢ 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
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Conducting the Fumigation

Step 1—Introducing the Gas

ATON PPQ Officers must wear the SCBA anytime they are within 30 feet of area
being fumigated. You and the fumigator both must use SCBA while introducing

the gas, checking for leaks, and when taking aeration readings.

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 leak detection device, check all connections
on the gas introduction line for leaks. If leaks are found, have the
fumigator tighten the connections and repeat the test. If no leaks are
found, have the fumigator open the valve to the point where 3 to 4
pounds of MB are being introduced per minute. The gas introduction
line should always feel hot and the volatilizer must read at least 150°F.

RUTON 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.

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

If using 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.

Run the fans for 30 minutes after all the gas has been introduced.
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 T/C unit 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 you can 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

Take concentration readings with a T/C unit to determine the gas
concentration and distribution within the area being fumigated (galley,
storeroom, or cargo holds). Check Drierite® tubes before each reading
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and change Drierite® if its color is pink. Depending upon the length of
exposure period, take concentration readings at the following times
after the introduction of the fumigant:

4 30 minutes

2 hours

4 hours

6 hours
12 hours
24 hours
48 hours

72 hours (for Cochlicella, Helicella, and Monacha spp.)

® 6 6 6 O 0 o

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 429.

Step 3—Testing for Leaks

Wearing the SCBA, use an APHIS-approved leak 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 you detect leaks, be sure 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
You may add gas at the following rate when concentration readings fall
below the minimum:

1.6 x number of 0z. below minimum x volume/1,000 = oz. of gas to
add

EXAMPLE: You are fumigating a ship’s storeroom for khapra beetle
and the minimum concentration for the 2-hour reading is listed at 50
0z., but your readings average 45 oz. The volume of the storeroom is
1,500 ft3. Using the above formula, you would figure the following:
1.6 x 5 (0z. below min.) x 1,500/1,000
8 x 1.50 = 12 oz. gas to be added
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Extending Use Table 2-6-2 on page 2-6-12 to determine how long to extend the

Exposure Period  exposure period:

TABLE 2-6-2:  Determine Time for Extended Exposure

And the reading is
If the exposure time is: below minimum by: Then extend exposure:
Less than 12 hours 10 oz. or less 10 percent of the time lapse since the
last reading
11 oz. or more 30 minutes
12 hours or more 10 oz. or less 10 percent of the time lapse since the
last reading
11 oz. or more 2 hours or 10 percent of time lapse
since last reading, whichever is greater

Step 5—Exhausting the Gas

Exhaust the gas at the completion of the exposure period. If the
treatment schedule is a FIFRA Section 18 Exemption, then the PPQ
Officer must monitor the aeration of the fumigated area. Use
Table 2-6-3 on page 2-6-12 to determine who should monitor the
aeration of the fumigated area:

TABLE 2-6-3:  Determine the Responsibility for Monitoring the Aeration

If the treatment schedule is:

Then:

A FIFRA Section 18 Exemption

' A labeled treatment

PPQ must MONITOR the aeration of the commodity.
FOLLOW *“Aerating the Hold or Storeroom” steps which
follow.

RELEASE the fumigation to the fumigator and RELEASE the '
ship.

Removal of the fumigant from cargo holds 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 bottom of the hold. Use fans or blowers within the
fumigated space to help aerate the hold. 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. Do 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.
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Aerating the Hold or Storeroom

Step 1—Securing the Area

Assuming that the fumigation access is restricted and the area is
secured, restrict access to the area where the exhaust duct extends
beyond the enclosure. During the first 10 minutes of aeration, there
should be no one within 200 feet of the exhaust duct outlet. When
securing the duct outlet area, consider the direction of the wind. Face
the duct outlet toward an open area, and away from people. Point the
duct outlet upward to aid in dispersing the exhausted gas.

Have the fumigator use a physical barrier such as ropes, barricades,
or walls to secure the area.

Placard the secure area near the exhaust outlet 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 authorize their use, do not allow motorized vehicles to
operate within the secure area.

Step 2—Aerating the Area

Wearing the SCBA, advise the fumigator to open doors, hatches,
tarpaulins, and areas to facilitate aeration. Start the exhaust system
(minimum 3,500 cfm exhaust fan connected to an exhaust duct) and
aerate the hold or storeroom.

Step 3—Taking Concentration Readings to Determine When to
Release the Ship

Stop the aeration fans. While wearing SCBA, take a concentration
reading with a colorimetric tube in the airspace within the storeroom
or hold. If the concentration is above 5 ppm, but less than 100 ppm,
continue aeration.

Record the date, concentration reading, and time on PPQ Form 429. If
using 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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Methods and Procedures

The procedures in this section provide guidelines for the methods,
responsibilities, and precautions for structure fumigation. These
procedures relate to structure fumigation primarily for khapra beetle.

In general, structure fumigations present problems not encountered in
other types of fumigations. The large amount of gas required and the
fact that the structure configurations vary from structure to structure
make it essential that experienced fumigators and PPQ officers with
extensive fumigation experience perform structure fumigations.

Materials Needed

PPQ Officer Provides
& Calculator (optional)
Colorimetric tubes (Draeger/Kitagawa)
Desiccant (Drierite®)
Forms (PPQ Form 429 and APHIS Form 2061 if necessary)
APHIS-approved leak detection device
SCBA or supplied air respirator
Tape measure

Thermal conductivity unit*

® 6 6 6 O 06 0 0

Thermometer
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Materials Needed

Fumigator Provides

2

® 6 6 6 O 6 6 O 0 o *® 6 & o o

® 6 6 6 O 06 0 0

Adhesive sealer, tape, and putty or other pliable material for
sealing off holes around pipes

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

Colorimetric tubes (Draeger/Kitagawa)

Device for adding nitrogen into MB cylinders

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

Portable generator as backup unit to operate T/C unit, auxiliary

pump, and lights

Sand or water snakes

Scales or dispensers

SCBA or supplied air respirator
Tape

Tarpaulin and supports
Thermal conductivity unit
Volatilizer

Warning signs

1 T/C unit must be calibrated annually. Contact the Center for Plant Health Science & Technology (CPHST)
(919-855-7450) in Raleigh, North Carolina, for calibration information.
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Taking Safety Measures When Fumigating Structures
The most important consideration when fumigating structures is the
protection of human life. The commercial fumigator has the following
safety responsibilities when fumigating structures:

€ Observe all safety precautions while fumigating
Prevent access of unauthorized personnel to the fumigated area

2
¢ Conduct fumigation properly to result in an effective treatment
2

Evacuate gas from the structure and aerate when fumigation is
completed

& Test, with a gas detector, the fumigated areas within the
structure to ensure freedom from MB before allowing access to
the fumigated areas

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

& Have a representative present throughout the entire fumigation.
The representative should be familiar with the 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 fumigated areas and any adjoining areas that were not
fumigated tested with a gas detector prior to worker reentry

& Contact all necessary local and State authorities (fire, police, etc.)

Preparing to Fumigate

Step 1—Determining Type of Treatment Required
Consider the following factors in selecting a treatment for the
structure:
& Type of commodities involved (e.g., grain, spices, or flour)
€ Degree of infestation (light, moderate, heavy)
€ Potential risk of spread from infestation
2

Nature of the business—business shipping materials that could
spread pest (e.g., a spice wholesaler or specialty foods
distributor)
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& Availability of food supply—is food available or is the find
incidental

€ Type of structure(s) infested
¢ Environmental conditions—warm, humid areas favor
reproduction

In locations where reproduction occurs, or the potential for
reproduction exists (warm temperature, humidity, and available food
supply), seriously consider fumigation. Fumigation is not mandated
every time an infestation is found.

In locations where reproduction is not occurring or the potential for
reproduction does not exist (unfavorable temperature, low humidity,
and no available food supply), consider using alternative treatments.

Make the final determination of which type of treatment to use with
the concurrence of the following:

& PPQ line (Officer in Charge and Regional Director)

¢ PPQ staff (Riverdale/Raleigh (CPHST))

€ Responsible State regulatory official

Options consist of the following:

¢ Complete Property Fumigation and Treatment (Category 1)
Selective Property Fumigation and Treatment (Category 2)
Interior Fumigation (Category 3)

Alternate Treatment (Category 4)

* & o o

Selective Property Fumigation plus Alternative Treatments
(Category 5)

The following is a detailed description of each of the above options:

Category 1—Complete Property Fumigation and Treatment

Fumigate all structures of similar usage on a single property. Place all
structures under a gastight tarpaulin(s) and fumigate with MB.

Spray the area surrounding the structure(s) within the confines of the
property at least twice with a registered malathion formulation. Make
the last application after covering the structure(s) with the tarpaulin.

Free the surface area of all debris by raking or sweeping all debris
toward the structure, include the debris under the cover.

2.7-4
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Depending upon local conditions as determined by the PPQ Officer in
Charge and the responsible State regulatory official, you may
unconditionally release the structure after fumigation or hold the
release until a series of inspections are conducted as outlined in
Category 2.

Category 2—Selective Property Fumigation and Treatment

This treatment is similar to Category 1 except not all structures of
related usage are fumigated and the fumigation is followed by at least
three inspections of the entire property.

Notify the owner of the establishment in writing on the PPQ Form 523
(Emergency Action Notification) of the inspection requirement prior to
fumigating any structures (see Appendix A on page A-1-1). To verify
success of this treatment, conduct at least three inspections of the
entire property within 1 year. In the Northeast and other cooler
regions, inspections must extend through two summer seasons when
khapra beetles are active. Allow at least 90 days to elapse between
inspections. Make the last inspection within 30 days of the time the
structure is to be released.

Category 3—Interior Fumigation

Treat all structures on the premises or only those structures known to
be infested. Use interior fumigation when conditions make the use of
complete fumigation impractical. Conduct three inspections of the
property after the fumigation has been completed.

This method of fumigation is less desirable because khapra beetles
may crawl into cracks, crevices, and other openings on both the
interior and exterior of an infested structure. Seal all openings in the
structure with masking tape, putty, polyethylene, or other materials
from the outside of the structure. Make the structure as airtight as
possible without sealing out any areas that may harbor khapra beetle.

Spray the area surrounding the structures or the structures within
the confines of the property at least twice with a registered malathion
formulation. Make the last application after sealing the structure prior
to fumigation. Free the surface area of all debris by raking or sweeping
all debris toward the building. Include the debris in the fumigated
structure.

Notify the owner of the establishment in writing on the PPQ Form 523
(Emergency Action Notification) of the inspection requirement prior to
fumigating any structures (see Appendix A on page A-1-1). To verify
success of this treatment, conduct at least three inspections of the
entire property within 1 year. In the Northeast and other cooler
regions, inspections must extend through two summer seasons when
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khapra beetles are active. Allow at least 90 days to elapse between
inspections. Make the last inspection within 30 days of the time the
structure is to be released.

Category 4—Alternative Treatment

Use alternative treatments in infested properties where little or no
regulatory hazard exists (little or no chance for the pest to escape and
spread). Typically, such properties may include unused structures or
buildings, facilities that do not handle commodities or materials of
regulatory significance, or facilities that by the nature or type of
operation or for other reasons do not pose a regulatory hazard as a
result of the commerce conducted there.

Alternative treatments include either a crack and crevice or broadcast
application of a registered or exempt pesticide (including approved
cleaning and sanitation prior to treatment) and may include one or
more of the following procedures:

€ Extensive trapping program utilizing adult and larval traps
treated with both an attractant and an insecticide

€ Insecticide-treated bait

€ Intensive, repeated inspection program augmented by intensive
larval and adult trapping

€ Specified sanitation program

Apply one or more of the above treatments when the Port Director,
Plant Health Programs in Riverdale, and the responsible State
regulatory official believe treatment will result in eradication and no
regulatory hazard.

Category 5—Selective Property Fumigation Plus Alternative

Treatments

Fumigate selected structures with related usage on a single, infested
property. Apply one or more alternative treatments to all structures
which are on the property and are not fumigated.

Step 2—Issuing a PPQ Form 523 (Emergency Action Notification)
Once an infestation of khapra beetle is identified and confirmed by a
PPQ area identifier, issue a PPQ Form 523 (Emergency Action
Notification) to the owner of the premises, except when treatment is
ordered under State or county regulations. Follow instructions in
Appendix 1 for completing and distributing PPQ Form 523 (Emergency
Action Notification).

Be sure to document the treatment selected plus any alternative
treatments, inspections, and safeguards to be applied.
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Step 3—Conducting Prefumigation Conference

Fumigating a structure presents problems not usually encountered in
other types of fumigations. The quantity of fumigant, supplies,
equipment needed, and the variations in building configurations make
it essential that experienced commercial fumigators and PPQ officers
conduct structure fumigations.

Arrange a meeting with the fumigator to discuss the conditions of the
treatment. Discuss the following items:

2
*
*

Accurate cubic capicity (volume) measurement of the enclosure
Fumigation schedule to be used

Adequate tarpaulin material—polyethylene or equivalent
tarpaulin of 6 mil or greater thickness

Electrical power source sufficient to operate circulation fans and
T/C unit

Gas sampling tubes—types and number

Auxiliary air pump—to quickly draw samples through gas
sampling tubes

Pedestal-type fans for fumigant distribution and aeration

Sufficient quantity of fumigant for initial dosage plus an
additional amount of fumigant in case gas must be added

Commodities involved and identification of materials that may be
adversely affected by the fumigant (see Fumigants ¢ Methyl
Bromide on page 2-3-1 for a list of commodities). Advise the
property owner of any possible adverse effects. Articles or
materials that may be damaged should be subjected to an
alternate treatment if possible. Office furniture and equipment
with foam rubber can be affected and should be removed.
Computer equipment may have to be completely sealed with
polyethylene and a positive pressure maintained within the
sealed enclosure during the exposure period

Provide a sheltered area for taking gas concentration readings.
The area should be located a safe distance (30 feet or more) from
the enclosure. All gas sampling tubes and the electrical source
should be located within the sheltered area

Structure and commodities aeration

Final release—this is the responsibility of the fumigator unless
the structure contains commodities requiring a Section 18
Exemption

In addition to the above, explain to the fumigator that it is the
fumigator’s responsibility to perform the fumigation in a manner
which meets required treatment schedule, treatment procedures, and
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pest safeguards prescribed by the PPQ officer. The fumigator is also
responsible for meeting all Federal, State, and local regulations. The
fumigator must notify local fire, police, and health officials as
required. The fumigator is also responsible for making arrangements
for utility services such as electricity, telephone, and water.

Your responsibility is to determine that the prescribed procedures are
followed, actually checking volume and dosage calculations, dosage
applications, and that the required gas concentrations are maintained.
When food commodities are involved, you must notify the local Food
and Drug Administration (FDA) office so they can collect residue
samples if they deem it necessary.

Step 4—Preparing Areas for Fumigation

In order to ensure uniform gas distribution and penetration, you may
require commodities within the structure to be restacked. Place dense
commodities such as flour and similar bagged commodities on pallets
or other supports to improve gas circulation.

In the outside surrounding area, rake the surface area of all debris by
raking the debris toward the structure.

Step 5—Arranging and Operating Fans

Use fans capable of 2,500 cfm or greater during gas introduction and
for 30 minutes following gas introduction. Extend fan operation only if
gas distribution is inadequate (concentration readings vary more than
4 0z.), or you need to add gas. If you must operate fans after the
30-minute reading, do so for the least amount of time required to get
equal gas distribution.

Placing fans is largely determined by the configuration of the structure
and the absence or presence of cargo, its nature, and quantity.
Pedestal fans are preferred for large structures. Direct fan air
movement upward to complement other fans and assure even gas
distribution in every area of the enclosure. There is no definitive rule
for determining the proper number of fans, but both you and the
commercial fumigator must be satisfied that circulation will be
adequate for both gas introduction and recirculation. Extremely tall
buildings may require fans at several levels to ensure gas distribution
to the top of the structure. Arrange the electrical source and extension
cords of the fan system so the fans can be turned on and off
individually from the outside of the enclosure.

Step 6—Placing Gas Sampling Tubes

Place gas sampling tubes in areas and commodities which will give
representative samples of the gas concentration within the fumigated
area. All gas sampling tubes must be 0.25 inch interior diameter
polyethylene tubing.
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The recommended number of sampling tubes is as follows:
TABLE 2-7-1:  Deterimne the Number of Sampling Tubes

If the size of the enclosure is: Then use:

500,000 ft2 or less Six sampling tubes for the first 100,000 ft*, and

Add one tube for each additional 50,000 ft
Greater than 500,000 ft® Fourteen sampling tubes for the first 500,000 ft, and
Add one tube for each additional 200,000 ft3

In addition to the number of sampling tubes described above, you
must place sampling tubes within commodities stored in the
structure. Place the sampling tube as near as practical to the center of
the packaging (e.g., boxes, bags, or bins). Before placing the sampling
tube in the commodity, wrap a piece of burlap over the end of the
sampling tube and secure the burlap to the tube with tape.

Use a minimum of three tubes for the first 10,000 ft* of commodity.
Use additional tubes to assure sampling of all types of tightly packed
and difficult to penetrate commodities. Take care in placing sampling
tubes to avoid clogging or pinching. Label each sampling tube with the
location. Indicate if tube is in a commodity prior to fumigation and at
the point where the concentration readings will be taken. For safety
purposes, the gas sampling tubes should extend a minimum of 30 feet
upwind from the enclosure. You should have extra tubing on hand to
extend beyond 30 feet if necessary.

Step 7—Measuring the Temperature

Using a calibrated thermometer, take temperature readings of the air
(space) and of the commodity. Record the temperatures in Block 22
on the PPQ Form 429.

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

If the temperature is below the minimum listed for the treatment
schedule, then you will have to heat the space to be fumigated or wait
until the temperature rises to the level required by the schedule
treatment.

Step 8—Sealing the Structure
Depending on the method of fumigation, interior fumigation or
tarpaulin fumigation, the effort required in this step will vary greatly.

Tarpaulin Locate and seal all openings which have the potential to leak gas.

Fumigation Since the entire structure will be tarped, do not cover openings to the
exterior of the structure such as doors, windows, and air vents. Look
for and seal all openings which may lead outside the structure such as
manhole covers, drain pipes, and vent pipes. Seal these types of
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Interior
Fumigation

openings with polyethylene, tape, putty, or a combination of these
materials. Do not seal out recessed areas, ducts, or similar areas
which may harbor an infestation.

The structure or portion to be fumigated must be transformed into a
gastight fumigation enclosure. This is accomplished by covering the
entire structure with a 6 mil or greater, polyethylene tarpaulin.
Tarpaulins may be joined together with mastic and tape or rolled and
clamped together.

Have padding, such as burlap, placed on all corners of the structure
and in any area where the tarpaulin may rub against rough or sharp
edges of the structure.

One of the most important steps in preparing for a structure interior
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 gastight as possible. The
most important task is to locate all openings (e.g., drain pipes, or air
ducts) and seal them.

Do not seal out or make gastight recessed areas, ducts, or similar
apertures which may harbor infestations. In some cases, it is better to
seal sources of leaks from the outside of the area to be fumigated. Use
caulk compound or tape for sealing small spaces. For sealing larger
areas, use polyethylene or similar material secured with tape or
adhesive spray. Seal doors and other openings with either
polyethylene or spray with vinylite plastic. When practical, seal air
ventilation ducts on the outside of the space being fumigated so
sealing tape can be removed when you get ready to evacuate the gas
and begin aeration. Large openings should be covered with
polyethylene and securely taped.

Step 9—Measuring Volume

For rectangular and square shaped buildings, multiply the length,
width, and height. If the buildings are irregular, the volume of each
unit can best be calculated separately and then added together.

Step 10— Calculating Dosage
The formula for calculating dosage is:
dosage(lbs.) = volume(ft3) x dosage rate(Ibs./1,000 ft3)

_ volume(ft3) x dosage rate(Ibs.)
1,000 ft3

EXAMPLE: A structure infested with khapra beetle has a volume of
100,000 ft®. The space and commodity temperature is 65°F. The
treatment schedule requires 6 Ibs. MB/1,000 ft* at 65°F. To calculate
the dosage multiply the volume (100,000 ft) by the dosage rate (6 Ibs.
MB/1,000 ft). This equals 600 Ibs. of MB needed for the dosage.
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Step 11—Placing the Gas Introduction Line(s)

Introduce MB from the outside of the building with the introduction
line going under the tarpaulin and directly into the airstream in front
of a fan. Use the “hot gas” method of gas introduction by passing the
fumigant through volatilizers after it leaves the cylinders. Depending
upon the size of the structure being fumigated, you may want to have
several gas introduction lines going into the structure to shorten the
time required for gas introduction. Attach introduction lines to the top
of the fans to prevent movement of the hose. Place a piece of
nonpermeable sheeting (e.g., plastic or rubberized canvas) over the
commodity in front of and below each gas introduction line. The sheet
will prevent any liquid MB from coming in contact with the cargo and
will prevent damage.

The other option of gas introduction is to release MB from inside the
building. If this option is selected, cylinders should be placed by a
team of two people and the location of each cylinder in the building
should be mapped. The cylinders should be arranged so that
fumigators can walk away from the released gas as they open each
subsequent cylinder.

Because MB is heavier than air, it is advisable to increase slightly the
amount of gas released on the top floor. Cylinders should be placed
within a room for best distribution into all areas. Cylinders should be
placed in an upright position and the shipping caps removed.

Because MB is heavier than air, it is advisable to attach standpipes (or
curved pipes directed slightly upward) to the cylinder valves in order to
reduce stratification at lower levels in the structure. If standpipes are
used, they should be equipped with “T” fittings to direct the gas
laterally and to prevent direct contact with the ceiling.

If the “inside release” option is used, provision must be made to have
equipment in place to use the gas method of hot gas introduction to
add fumigants as necessary to all areas of the structure.

You must be present during the introduction of the fumigant to ensure
that the correct dosage is introduced into the enclosure.

Step 12—Making a Final Check
Just before introducing the gas, you and the fumigator must do the
following:

€ Make sure building is clear of all personnel and animals

& Make sure all areas requiring sealing are sealed

€ Check the placement and identification of gas introduction lines
and gas sampling tubes

¢ Turn on all fans and T/C unit to make sure they work
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€ Check that the tarpaulin is placarded with warning signs on all
sides of the building

€ Take T/C unit readings to determine if any contaminant gases
are present (contaminant gases may affect concentration
readings)

& Check that all gas sampling tubes are labelled and not crimped
or crushed by attaching to T/C unit and watch the air flow meter
to ensure that air is getting through

¢ Check that there is enough gas for dosage and additional gas in
case you need to add gas

*

Start volatilizer and heat water to at least 200 °F or above

€ Place fumigant cylinders 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
you have introduced the proper amount of gas, the scale will be
balanced

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

¢ Install Drierite® tube on gas sampling lines of T/C unit making
sure the Drierite® granules are blue in color and have not turned
pink

€ Make sure all safety equipment is present and in working order

Conducting the Fumigation

Step 1—Introducing the Gas

SAUTEN You and the fumigator must wear the SCBA whenever:
4 Concentration exceeds 5 ppm
4 The concentration level is unknown, as with spills, leaks, and other
emergencies
4 Introducting gas
@ Checking for leaks
4 Taking aeration readings

In addition, the PPQ Officer must wear SCBA when they are within 30 feet of
the enclosure.

Turn on all fans before introducing the gas. When using large
cylinders of MB, have the fumigator slightly open the cylinder valve
[ | then close the valve. Using an APHIS-approved leak detection device,
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check all connections on the gas introduction line for leaks. If leaks
are found, have the fumigator tighten the connections and repeat the
test. Also, check all areas which are sealed. If you find a leak and it
cannot be readily corrected, evacuate this partial dosage and reseal
the area. If no leaks are found, then open the valve to the point where
3 to 4 pounds of MB are being introduced per minute. The gas
introduction line should always be hot and the volatilizer should read
at least 150°F.

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

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

If using 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.

Run the fans for 30 minutes after all gas has been introduced. You will
take the initial concentration reading 30 minutes after all the gas has
been introduced.

When using large cylinders, getting the final amount of gas out of the
cylinder may take a long time. Using a pressurized cylinder will
shorten the time. Consider taking a T/C unit reading 30 minutes after
the gas was first introduced. If the gas distribution is even (all
readings within 4 oz. of each other) and at a sufficiently high
concentration, then 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—Testing for Leaks

Wear the SCBA while checking for leaks. Use an APHIS-approved leak
detection device to test for leaks before the 30-minute reading. Test
around the perimeter of the tarpaulin on the ground, corners, and
especially where electric cords, gas sampling tubes, or gas
introduction lines are present. If you detect leaks, be sure they are
sealed by using more sand or water snakes for floor leaks and tape for
small holes in the tarpaulin.

Step 3—Taking Concentration Readings

Take concentration readings with a T/C unit to determine the gas
concentration and distribution within the enclosure. Check Drierite®
tubes before each reading and change Drierite® if its color is pink.
Depending on the length of exposure period, take concentration
readings at the following times after the introduction of the fumigant:

07/2007-18
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Conducting the Fumigation

Additional
Readings

30 minutes

2 hours

4 hours

6 hours
12 hours
24 hours
36 hours
48 hours
72 hours

® 6 6 6 O 06 0 0

2

All times are after gas introduction is completed.

Use an auxiliary air pump when there are many gas sampling tubes or
the gas sampling tubes are very long. The auxiliary air pump will
lessen the time required to draw gas to the T/C unit.

You may start the final reading 30 minutes to 1 hour prior to
completion of the exposure period. If final gas concentration levels
meet minimum levels, start aeration immediately at the end of the
exposure period.

Adverse weather conditions may indicate the need for additional
readings. Sorptive commodities and indications of a steady decline in
gas concentration also indicate the need to take additional
concentration readings.

Step 4—Adding Gas
For concentration readings below minimum levels, add gas at the
following rate:

1.6 x number of oz. below x volume/1,000 = oz. of fumigant to add
Once you've determined that you need to add gas, follow the same
procedures as introducing the gas (Step 1). That is—

1. Heat water in the volatilizer to at least 200 °F.
Turn on the fans.
Weigh the cylinder.
Use your SCBA.

Open valve on cylinder and introduce the gas.

o 0k~ w0 DN

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

7. Record quantity of fumigant added in Block 34 on the PPQ Form
429.

8. If using the electronic 429, record the amount of additional gas
added in the "Additional Gas Recommended" field and the
additional fan time in the "TIME FANS OPERATED" field in the
Treatment form.

Note the time you started introducing additional gas and the time you
finished introducing gas and record in Block 40 (Remarks) on the PPQ
Form 429 or in the "Remarks" form in the electronic 429 database.
Run the fans until you get even gas distribution throughout the
enclosure. Turn off the fans, then take a concentration reading 30
minutes after you complete introducing the gas. If all readings are
above minimum concentration levels, then proceed as usual with the
remainder of the concentration readings. If gas is not evenly
distributed (readings not within 4 oz. of each other), then run fans
until you get gas evenly distributed.

Step 5—Exhausting the Gas

Exhaust the gas at the completion of the exposure period. The
aeration of the structure and the final release to the owner is the
responsibility of the commercial fumigator unless under a Section 18
Exemption. Exhausting the fumigant is facilitated by partially
removing the tarpaulin and the use of suction fans which are supplied
with ducts leading from the enclosure to the outside. The fumigant
should be evacuated to the outside, downwind areas of the enclosure.
The fumigator must be certain that the removal of the covers and
ventilation is done in a manner that minimizes the hazard from the
released gas.

Aerating the Enclosure

TABLE 2-7-2:  Determine the Responsibility for Monitoring the Aeration

If the treatment schedule is: Then:

A FIFRA Section 18 Exemption MONITOR the aeration of the commodity. FOLLOW
“Aerating the Enclosure” steps which follow.

A labelled treatment RELEASE the commodity and RELEASE the fumigation to
the fumigator.

Step 1—Securing the Area

Assuming that you've already restricted access and secured the
fumigation area, you now must restrict access to the area where the
exhaust duct extends beyond the enclosure. During the first 10
minutes of aeration, there should be no people within 200 feet of the
exhaust duct outlet. When securing the duct outlet area, consider the
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Aerating the Enclosure

direction of the wind. Face the duct outlet toward an open area and
away from people. Point the duct outlet upward to aid in dispersing
the exhaust gas.

Have the fumigator use a physical barrier such as ropes, barricades,
or walls to secure the area.

Placard the secure area near the exhaust outlet 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 authorize their use, do not allow motorized vehicles to
operate within the secure area.

Step 2—Aerating the Structure

Wearing the SCBA, have the fumigator open slightly the opposite end
of the enclosure to allow entry of fresh air. The fumigator may open
doors, tarpaulins, and areas to facilitate aeration. Start the exhaust
system (minimum 2,500 cfm exhaust fan connected to an exhaust
duct) and aerate the structure.

The PPQ officer is not required to be continuously onsite during the entire
aeration unless specified by the label, Section 18 Exemption, or State or local
regulations. The officer must verify the gas concentration levels before
removal of the tarpaulin and final release of the structure.

Important

Step 3—Taking Concentration Readings

Stop the aeration fans. Take a concentration reading with a
colorimetric tube in the exhaust duct within the enclosure. If the
concentration is above 5 ppm but less than 100 ppm (for MB), the
fumigator may remove the tarpaulin while wearing the SCBA. Release
the structure when the concentration is 5 ppm or less. Record the
date, concentration reading, and time on PPQ Form 429. If using the
electronic 429 database, record the time and detector reading (in ppm)
in the corresponding "Detector Readings" form.
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2 Chemical Treatments

Fumigants = Methyl Bromide = Special
Procedures for Container Fumigations
Without a Tarpaulin

Treatment Manual

Effective February 25, 2008, tarpless container fumigations for quarantine
purposes conducted under APHIS supervision are no longer authorized. This
suspension remains in effect until further notice from the APHIS-PPQ
Quarantine Policy and Analysis Support Staff (QPAS.) All container fumigations

Important st be conducted under tarpaulin.
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Consult the Vikane! Gas Fumigant label and Structural Fumigation

Manual for more detailed instructions and additional supportive

information.

Properties and Use

Sulfuryl fluoride (SF) is a compressed-gas fumigant which is used
primarily against insects that attack wood. The following
characteristics make this fumigant especially desirable:

& 2.88 times heavier than air
High vapor pressure —13,442 mm Hg @ 770°F

Odorless, colorless, and nonflammable

*® 6 o o

including methyl bromide

L 4

Relatively nonreactive

1 Trademark of Dow Agro Sciences

Low solubility in water and low sorption by soil or commodity

Penetrates wood better than any other commercial fumigants,

07/2007-18
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Leak Detection

& Very low loss through plastic tarpaulins

SF boils at minus 67°F. SF is not registered for use on foodstuffs or on
living plant material.

SF is effective at very low dosages on Drywood termites where control
of the adult stage is the only concern (typically 0.5 to 1.0 Ibs/1,000?).
Higher dosages are required for control of the egg stage of other
insects (typically 3 to 5 Ibs/1,0002). Consult treatment schedules in
this manual for specific dosages.

Leak Detection

Interscan (Model GF 1900) or Miran gas analyzers (these units are
portable) may be used to detect SF in the range of 0 to 150 ppm
respectively. Consult the Vikane Structural Fumigation Manual for
further instructions. Colorimetric (“detector”) tubes are not available
for detecting SF gas leaks around tarpaulins, chambers, and
application equipment.

Tarpaulin Fumigation

Refer to the section for tarpaulin fumigation with methyl bromide for additional
“ijﬁ information on the following:
- selecting fumigation sites

Important

- placing gas sampling lines
- sealing tarpaulins
- taking concentration readings

- securing fumigation areas

Refer to the PPQ Treatment Manual section on Fumigants = Methyl Bromide =
Tarpaulin Fumigation on page 2-4-1 (and aeration), the Vikane label, and
Vikane Structural Fumigation Manual for a detailed discussion of proper
procedures.

Important

Sealing

The commodity to be fumigated should be placed onto a relatively even
and non-porous surface, such as concrete, asphalt, or macadam.
Special attention should be given to the seal along the ground or floor.
The inspector should have tape, sand, or water snakes properly
positioned.

292
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Tarpaulin Fumigation

Circulation

Fans are necessary to distribute SF and to help prevent condensation.
The number of fans depends upon the cubic volume of the enclosure
being treated, and the arrangement of cargo. Axial fans of
approximately 5,000 cfm have proven effective. Usually 2 fans are
used, one on either end facing the lower center and upper center of the
load. If the enclosure is over 35 feet long, additional fans should be
used. It is usually not necessary to run fans longer than 15 minutes
after the gas has been introduced.

Prevention of Condensation

In cool weather, moisture may condense under tarpaulins if the sun is
shining directly on the load. Continuous air circulation can prevent
this from occurring. Do not tarp or seal any item while it is wet.

Gas Sampling Lines

A thermal conductivity unit calibrated for Vikane must be available for
readings. Sampling lines should be arranged so that gas samples are

drawn from representative parts of the fumigation area and lead to a

common point.

A minimum of 3 sampling lines should be placed in enclosures of up
to 10,000 ft3 at the following locations:
€ Front of the load, 3 inches from the floor
& Center of the load, midway from the bottom to the top of the load
€ Rear of the load, at the top.

When 10,000 to 15,000 ft2 are being treated, 2 additional lines should
be appropriately deployed.

07/2007-18
PPQ

Treatment Manual 2-9-3



Chemical Treatments Fumigants = Sulfuryl Fluoride

Tarpaulin Fumigation

Gas Introduction

Unlike methyl bromide, SF does not require the use of a volatilizer to
speed up its conversion from a liquid to a gas. The gas introduction
tube should be placed directly in the air flow of a fan away from the
cargo. Also, place a drip cloth under the tube. The introduction rate is
controlled by the introduction line length and diameter. A 1/8 inch
inside diameter by 100 ft long hose will allow a flow rate of
approximately 2 Ibs per minute while a 25 ft long hose will allow
approximately 4 Ibs per minute.

TABLE 2-0-30: Effect of Hose Inside Diameter on Rate of Gas Introduction through a
25 Foot Hose

Inside Diameter (in inches) Pounds Vikane Per Minute

1/8 4
1/4 20
1/72 45

Approximate; dependent on pressure in cylinder.

TABLE 2-9-1: Effect of Hose Length on Rate of Gas Introduction througha 1/8 inch
Inside Diameter Hose

Hose Length (in feet) Pounds Vikane Per Minute

25 ft 4.0
50 ft 2.8
100 ft 2.0t

1 Where fumigant introduction rates lower than 2 Ibs/min are needed, a longer hose can
be used, e.g., 200 ft.

It is important not to overshoot the ability of the fan to rapidly disperse
the cool air near the fumigant introduction site. Fan capacity should
be at least 1,000 cfm for each Ib of Vikane introduced per minute. In
addition, a volatilizer (heat exchanger) may be used in fumigating
containers or small chambers to prevent a “fog-out” (condensation)
which could cause corrosion or damage to the contents. The last few
pounds of fumigant will turn to gas within the cylinder before moving
out, and the flow rate will be reduced. The cylinder and tubing will
often become frosted. Be certain that no open flame or glowing hot
surfaces above 400°C are present since corrosive substances (mainly
hydrofluoric acid) are formed when SF is exposed to such conditions.
To avoid possible damage, do not apply the fumigant directly to any
surface.

2.94
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Tarpaulin Fumigation

Dosage Rate

To control a particular pest, locate the proper fumigation schedule to
be followed in the Treatment Manual. The three variables in these
schedules are temperature, dosage, and exposure duration. Treatment
is not recommended below 50°F. Dosages are in pounds per 1,000
feet® of space. To determine the total amount of fumigant required by
weight in pounds, divide the total volume of space by 1,000. Then
multiply the resulting figure by the dosage rate schedule expressed in
pounds (per 1,000 feet®). The cylinder should be placed on a scale, and
the flow of gas is controlled by the valve and introduction line until the
desired cylinder end-weight is obtained. The valve should be turned
fully open to fill the fumigant introduction hose with liquid SF.
Initially, the valve should be opened slightly until flow has begun and
then opened about one full turn which should give full flow through
the 1/8"” fumigant introduction hose.

Measure Gas Concentrations

During the course of fumigation, minimum concentrations must be
maintained according to the schedules used. Readings on the T/C
unit (Fumiscope or Gow-Mac) if not calibrated for Vikane must be
multiplied by a factor to obtain the actual ounces per 1,000 feet®
present. Contact the Center for Plant Health Science & Technology
(CPHST) in Raleigh, North Carolina, for calibration information. Be
certain that the reading without the multiplied factor is also registered
on PPQ Form 429, however. Do not use filters containing sodium
hydroxide (Ascarite) with SF. Fresh desiccant (Drierite) should be used
with the T/C unit. Desiccant should be changed at appropriate
intervals to insure accurate readings.

Replacing Lost Gas

When it appears that additional SF will be needed, the inspector
should use his best judgment to determine the amount of gas to add,
according to the prevailing conditions of tarpaulin tightness or wind
conditions. Usually, 1.6 oz of gas should be added for every ounce of
deficiency in the minimum concentration required.

Aeration

For detailed guidelines, consult the “Aeration” discussion elsewhere in
this manual, Fumigants « Methyl Bromide e Tarpaulin Fumigation on
page 2-4-1, the Vikane Gas Fumigant label, and Structural
Fumigation Manual. The threshold limit value for SF is 5 ppm (20 mg/
cubic meter), the same as for MB. Since no colorimetric (“detector”)
tubes are available for SF, a suitable instrument must be used, such
as the Interscan GF 1900 or Miran (calibrated for SF).
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Structural Fumigation

Structural Fumigation

Refer to the section on MB structural fumigation (or aeration) in this
manual, the Vikane label, and Vikane Structural Fumigation Manual
for a detailed discussion of proper procedures.

When preparing a structure for fumigation with SF, the surrounding
soil should be watered thoroughly at the base of trees, shrubs, and
other ornamental plants around the perimeter of the structure to
prevent loss of fumigant into the soil. Watering around the plants will
protect the roots; however, plants and grass closer than 1 ft may die
even if this precaution is taken.

Before placing the tarpaulin over the structure, be sure to remove
items for which the use of SF is not registered. These include food,
feed, drugs, and medicines. Extinguish all flames (including pilot
lights), unplug all heating elements, and turn off all lights. Open all
internal doors.

Chamber Fumigation

Refer to the section on MB chamber fumigation (and aeration) in this
manual, the Vikane label, and Vikane Structural Fumigation Manual
for a detailed discussion of proper procedures.

ATEN Trying to measure out a small quantity of SF in a graduated glass tube (sight
- gauge)—which is common practice with MB chamber fumigations—should
never be attempted with SF because the cylinder pressure is much greater,
and the glass gauge may explode and shatter.

The gas will generally be introduced through a volatilizer or heat
exchanger in order to prevent a “fog-out” which could damage the
contents. Introducing a very small amount of gas into a small
chamber, however, is difficult to do with precise accuracy because the
amount introduced must be calculated by weight loss from the
cylinder. The scale used beneath the cylinder must be readable in
ounces or grams, not just in pounds or kilograms.

Shipboard Fumigation

Refer to the section on MB ship fumigation (and aeration) in this
manual, the Vikane label, and Vikane Structural Fumigation Manual
for a detailed discussion of proper procedures. Surface ships (only
those in port) must be fumigated at dock side, and not when the
vessels are underway. Shipboard fumigation is also regulated by the
U.S. Coast Guard (Department of Transportation). That regulation
appears as 46CFR 147A.
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Safety and First Aid

Safety and First Aid

Read and understand all directions and safety precautions on Vikane
label before applying. Additional information is presented in Vikane
Structural Fumigation Manual. There is no known antidote for SF.
Vikane is odorless. However, the chance of lethal exposure is not
probable unless an individual actually enters the fumigation space. An
SCBA must be worn by anyone in the fumigated areas when the level
exceeds 5 ppm.

Protective Clothing

Wear goggles or full face shield for eye protection during introduction
of the fumigant. Do not wear gloves or rubber boots. Do not reuse
clothing or shoes that have become contaminated with liquid SF until
thoroughly aerated and cleaned.

If SF Is Inhaled
An individual who has inhaled high concentrations of SF may exhibit
the following symptoms:

& Difficulty breathing

Dulled awareness

Nausea

Numbness in the extremities

Slowed body movements

* 6 O ¢ o

Slowed or garbled speech

If any of the above symptoms appear, immediately do the following:
€ Remove the victim to fresh air
€ Put victim at complete rest

¢ Keep the victim warm and see that breathing is normal and
unhampered; if breathing has stopped, give artificial respiration

4 Do not give anything by mouth to an unconscious person
€ Obtain medical assistance
If Liquid SF Is Spilled on the Skin

Immediately apply water to the contaminated area of clothing before
removing. Wash contaminated skin thoroughly or shower.

If Liquid SF Is in the Eyes

Flush with plenty of water for at least 20 minutes, and get medical
attention. Damage to the eye may result from cold or freezing
temperatures.
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Properties and Use

There are a number of phosphine formulations registered with the
United States Environmental Protection Agency (EPA) to control a
variety of insects currently infesting raw agricultural commodities,
processed foods, animal feed, feed ingredients, and nonfood
commodities, including tobacco. Aluminum phosphine (AP),
magnesium phosphide (MP), ECO,FUME® and VAPORPH;0S® are
phosphine formulations that are currently approved for use by the
Plant Protection and Quarantine (PPQ). Always refer to the PPQ
Treatment Manual to determine if there is an available treatment.
There are commodities and pests listed on the labels that are not
authorized for treatment by the United States Department of
Agriculture (USDA), PPQ.

AP and MP are solid products and are available under various trade
names (Figure 2-10-2 on page 2-10-9) as tablets, pellets, prepacs,
bags, or plates. In the presence of moisture, phosphine (hydrogen
phosphide, PH3), a colorless gas, is emitted from the solid product
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Properties and Use

The flash point of PH is 212°F. Direct contact with a liquid could cause
spont aneous combustion. In case of fire, a CO, dry chemical fire
extinguisher should be used. Never use water to extinguish a
PH-ignited fire. PH has an odor somewhat like garlic, which enables
the gas to serve as its own warning agent. However, under some
conditions, the odor can be lost, even at high toxic concentrations.

ECOZFUME® fumigant gas is a nonflammable, premixed mixture of
phosphine and carbon dioxide. The phosphine is liquefied and mixed
with carbon dioxide in high-pressure cylinders for shipment.
Phosphine, the active ingredient, makes up 2% by weight (2.6% by
volume) of the product. The carbon dioxide is used as a propellant and
a flame inhibitor, making the product nonflammable in air. Do not
store the fumigant near heat or open flame. Do not drop, puncture, or
incinerate the cylinder.

Under pressure, ECOZFUME® is a poisonous liquefied gas. The
product is withdrawn from the cylinder as a liquid, but dispensed as a
gas. When expanding from a liquid to a gas, ECO,FUME’s volume is
multiplied by hundreds. Proper dispensing equipment (See
Dispensing ECO2FUME® Fumigant Gas on page 2-10-11) is
necessary to ensure a safe and effective fumigation; therefore, always
contact the manufacturer concerning proper dispensing equipment for
the fumigant. Fumigators should provide PPQ with all Cytec®
equipment authorization documentation. The documentation should
be on file and available for periodic audits by the USDA.

The rate at which phosphine is dispensed is not dependant on
temperature or humidity, but on the dispensing equipment used.
Unlike metal phosphide fumigants, the phosphine is not generated
through a chemical reaction and its release is instantaneous. The
choice of dispensing methods will depend on the type and duration of
the fumigation planned.

VAPORPHQ,OS® consists of 100% phosphine gas packaged in
high-pressure gas cylinders. Unlike solid phosphide fumigants, the
phosphine is not generated through a chemical reaction and its
release is instantaneous. Phosphine is pyrophoric and will
spontaneously ignite in air. Phosphine is dispensed as a gas from the
cylinder and can be safely blended with carbon dioxide to less than 3%
volume (30,000 ppm) or diluted with the surrounding air to 1% volume
(10,000 ppm) to eliminate the flammability hazard. Contact the
manufacturer for approved blending equipment necessary to ensure a
safe and effective fumigation. Never store the cylinders where the
temperature will exceed 125°F. Fumigators should provide PPQ with
all Cytec® equipment authorization documentation. The
documentation should be on file and available for periodic audits by
the USDA.
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Properties and Use

Phosphine

Phosphine (PH) is highly toxic to humans and other animals. Avoid
exposure to nontarget organisms. The current U.S. OSHA Permissible
Exposure Limit (PEL) for phosphine is 0.3 ppm as an 8-hour time
weighted average. The Short Term Exposure Limit (STEL) for
phosphine is 1 ppm as a 15-minute time weighted average.

Phosphine is colorless and, at concentrations below the OSHA PEL,
has the odor of decaying fish or garlic. Intermittent low concentration
exposure may cause headaches, malaise, ringing of ears, fatigue,
nausea, and chest pressure. Moderate exposure causes weakness,
vomiting, and pain in the stomach and chest with difficult breathing.
Phosphine gas reacts with moisture to form phosphoric acid, which
causes pulmonary edema.

Phosphine may spontaneously ignite in air at levels above its lower
flammability limit of 1.8% v/v (18,000 ppm). Do not exceed this
concentration because, under these conditions, explosions can occur
that could cause severe personal injury. Never allow the buildup of
phosphine to exceed explosive concentrations.

Under high vacuum conditions, phosphine gas can cause an explosive
hazard. Do not apply either fumigant in vacuum chambers.

Phosphine can react with certain metals and cause corrosion
(especially at higher temperatures and lower relative humidity). Gold,
silver, copper, brass, and other copper alloys are susceptible to
corrosion.

CAUTION Remove or protect the following items prior to
fumigation:

& Batteries and battery chargers

# Brass sprinkler heads

4 Communication devices

4 Computers

@ Electric motors

@ Electronic or electrical equipment
& Fork lifts

4 Smoke detectors

4 Switching gears

& Temperature monitoring systems
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Chemical Treatments Fumigants, Phosphine
Leak Detection: Gas Analysis

Fans and blowers used with phosphine products should be
manufactured from materials resistant to the fumigant. Aluminum or
plastic wheels and housings are preferred. For phosphine fumigations,
always contact the manufacturer for recommended fan and blower

types.

Carbon Dioxide

In a liquefied state and when contact is made with exposed areas of
the body, carbon dioxide can cause frostbite and freeze burns.
Overexposure to carbon dioxide at low levels can cause headache,
nausea, weakness, confusion, and labored breathing. Overexposure to
higher concentrations can cause excitation, dizziness, euphoria, loss
of consciousness, coma, and death.

The current U.S. OSHA PEL for carbon dioxide is 5,000 ppm as an
8-hour time weighted average.

Leak Detection: Gas Analysis

Phosphine levels can be detected using either colorimetric detector
tubes or any approved electronic instrument such as the “Porta-Sens”
detector. (See Equipment on page 8-1-1 for instructions on how to use
the Porta-Sens.) This equipment is used to determine both the high
(fumigation concentration) and low (personnel safety) levels of PH. Do
not use thermal conductivity (T/C) units (e.g., Gow-Mac or fumiscope)
for PH.

Safety

Applicator Requirements

Before using ECO,FUME® and VAPORPH;0S®, all users (fumigators)
are required to attend the fumigant gas product stewardship course
offered by Cytec® Industries. PPQ Officers are not required to attend
the stewardship courses, but attendance is recommended.

It is a violation of federal law to use AP, MP, ECOZFUME® and
VAPORPH;0S® fumigants in a manner inconsistent with their
labeling. These fumigants are Restricted Use Pesticides that can
only be used by certified applicators. Prior to using the fumigants,
submit to PPQ all documentation concerning applicator certification
and stewardship program completion by personnel working for the
fumigation company. The documentation should be on file and
available for periodic audits by the USDA.
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Safety

A certified applicator must be physically present, responsible for, and
maintain visual and/or voice contact with all fumigation workers
during the application of the fumigants and during the initial opening
of the fumigation structure for aeration.

Storage and Handling

Although PH is flammable and can ignite when exposed to excessive
moisture, the commercial precautions of AP and MP are considered
fire safe and explosion safe when used in accordance with the
manufacturer’s instruction. Place no more than 10 pellets of Phostoxin
in a single envelope, which is supplied by the manufacturer. A
Fumi-Cel plate should not contact another Fumi-Cel plate or the
commodity.

Store containers of AP and MP in a cool, dry, locked, ventilated,
protected area not subject to extremes of temperature. Never allow
water to come in contact with AP or MP. The shelf life of unopened
containers is virtually unlimited. When a tube or container is first
opened, the odor of PH (garlic) and ammonia will be noticeable and a
blue flame sometimes occurs. However, the quantity of free PH present
within that container should not be considered dangerous.

When planning a storage area for ECO,FUME® and VAPORPH;0S®
cylinders, consider the needs of the local authorities. Provide all
emergency response personnel with Material Safety Data Sheets
(MSDS) and detailed information regarding the quantities of product
stored and the nature and location of the storage area.

Develop an Emergency Response Plan that defines procedures and
outlines responsibilities in the event of an accident. Train all site
personnel in the plan. Store all cylinders with the valve discharge cap
securely in place.

In addition to instructions and precautions found on the label, be
certain to:

4 Study and follow the recommended application procedure

¢ Comply with all regulations

& Allow only properly trained personnel to conduct fumigations
under the supervision of certified pesticide applicator(s)

& Ensure that first aid equipment, MSDS sheets, and fumigant
labels are readily available at the fumigation site

& Placard the area to be fumigated and an area extending 30 feet
from the fumigation enclosure—refer to the fumigation label for
appropriate wording on all placards

07/2007-18
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Chemical Treatments Fumigants, Phosphine

Safety

L 2

* o

Always work in pairs, never alone—a minimum of two people
must be present during the introduction, sampling, and aeration
of the fumigant

Never eat, drink, or smoke when handling PH products

Remove placards when aeration is complete and concentrations
are below the TLV

< Only certified pesticide applicators or individuals under the
direct supervision of the certified applicator should remove
placards

Do not apply either PH fumigant in vacuum chambers

Wear leather or leather-faced cotton gloves when connecting or
disconnecting ECO,FUME and VAPORPH;0S®cylinders from the
dispensing or blending equipment

Wear dry cloth gloves when handling AP or MP products
Wear steel-toed shoes

Always wear safety glasses when handling pressurized
equipment

Read and understand sections XI. STORAGE OF CYLINDERS
and XIl. TRANSPORT in the ECOZFUME® and VAPORPH3OS®
Application Manual

2-10-6
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Chemical Treatments Fumigants, Phosphine
Respiratory Protection

First Aid Treatment
Mild inhalation exposure causes:

2

Malaise
Ringing of the ears
Fatigue

Nausea

*® 6 o o

Pressure in chest

Moderate inhalation exposure causes:

2

Weakness
Vomiting
Epigastric pain
Chest pain

Diarrhea

® 6 O ¢ o

Dyspnea (difficulty breathing)

Severe inhalation poisoning can occur within a few hours or up to
several days—symptoms may be:

€ Pulmonary edema (fluid in lungs)
Dizziness

Cyanosis (blue or purple skin color)
Unconsciousness

Death

Get the victim to fresh air, treat for shock, and call a physician.

*
*
*
2

Respiratory Protection

When applying AP, MP, ECO,FUME® and VAPORPH30S®, respiratory
protection must be available at the site. An adequate number of
NIOSH-approved self-contained breathing apparati (SCBA) with full
face piece and operated in pressure-demand mode must be available.

The slow evolution of PH from the AP or MP enables the operator to
dispense the tablets, pellets, packets, plates, or pre-pack ropes safely,
usually without the need for wearing an SCBA.

07/2007-18
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Chemical Treatments Fumigants, Phosphine
Respiratory Protection

However, wear SCBA during exposure to concentrations in excess of
permitted limits (Figure 2-10-1 on page 2-10-8) or when
concentrations are unknown. If the concentration of phosphine is
unknown or known to exceed the STELs for phosphine and/or carbon
dioxide, wear SCBA during troubleshooting for leaks. Use respiratory
protection according to local regulations, including regular worker
training in using respiratory protection equipment properly, medical
clearance for respirator use, fit testing, inspection, maintenance, and
cleaning and storage of respiratory protection equipment.

Phosphine Gas (ppm) Minimum Respiratory Protection

0.3-3.0 Supplied-air respirator

3.1-75 Supplied-air respirator operated in a
continuous-flow mode

7.6-15 1. SCBA with full face piece OR

2. Supplied-air respirator with full face piece OR
3. Air-purifying full face piece respirator (gas
mask) with chin style front or back-mounted
canister
16 -50 1. Supplied-air respirator with a full face piece
and operated in pressure-demand mode OR

2. SCBA with a full face piece and operated in
pressure-demand mode

FIGURE 2-10-1: : NIOSH-Recommended Respiratory Protection

B 2108 Treatment Manual 07/2007-18
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Chemical Treatments Fumigants, Phosphine
MP, AP, ECO2FUME® and VAPORPH30S®

MP, AP, ECO,FUME®and VAPORPH30S®

Packaging

AP and MP are packaged in a variety of ways, depending on the
manufacturer. Use Figure 2-10-2 on page 2-10-9 to determine the
amount of phosphine liberated by each product.

Unit and weight Grams of
Type in grams phosphine

Degesch Fumi-Cel MP 1 plate; 117.0 33.0
Degesch Fumi-Strip MP 20 plates; 2340.0 660.0
‘ Degesch Phostoxin AP 1 tablet; 3.0 1.0 ‘
Degesch Phostoxin Tablet Prepac Rope AP 1 prepac; 99.0 (strip 33.0
or rope of 33 tablets)

‘ Detia AP 1 tablet; 3.0 1.0 ‘
Detia Rotox AP AP 1 pellet; 0.6 0.2
Detia Gas EX-B AP 1 bag or sachet; 11.4

34.0

Fumiphos tablets AP 1 tablet; 3.0 1.0

‘ Fumiphos pellets AP 1 pellet; 0.6 0.2 ‘
Fumiphos bags AP 1 bag; 34.0 11.0

‘ Fumitoxin AP 1 tablet; 3.0 1.0 ‘
Fumitoxin AP 1 pellet; 0.6 0.2

Fumitoxin AP 1 bag; 34.0 11.0 ‘
Gastoxin AP 1 tablet; 3.0 1.0

‘ Gastoxin AP 1 pellet; 0.6 0.2 ‘
“L” Fume AP 1 pellet; 0.5 0.18
AP 1 pellet; 0.6 0.22

~ Phosill AP 1 tablet; 3.0 11
Phos-Kill AP 1 pellet; 0.6 0.22

 Phosill AP 1 bag; 34.0 12.0

FIGURE 2-10-2: Amount of Phosphine Liberated by Various Products
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ECOZFUME® fumigant gas is packaged in a steel compressed gas
cylinder designed, manufactured, maintained, and filled in compliance
with regulations established by the United States Department of
Transportation (DOT). (Figure 2-10-3 on page 2-10-10) The product
flows to the dispensing equipment through the cylinder outlet valve,
which is equipped with a "dip tube." This tube extends to the bottom of
the cylinder to facilitate the withdrawal of the liquefied gas mixture. As
liquid is withdrawn from the cylinder, some of the product vaporizes to
fill the remaining space in the cylinder. Through this vaporization, the
cylinder pressure is maintained.

Cylinder Cap
Outlet Valve

Qutlet Cap

Gas Steel Cylinder

Representative Package

Overall Height: 60 inches
Diameter: 9 1/4 inches
Material: Steel
Empty Weight: 138 pounds
Product Weight: 68.34 pounds
1.34 pounds phosphine
67 pounds carbon dioxide

ECOQFUMEﬁ

Fumigant Gas

FIGURE 2-10-3: Diagram of ECOzFUME® Gas Cylinder

The capacity of one ECOzFUME® cylinder at 200 and 500 ppm is
78,000 and 31,100 ft3 respectively. With the volume of ECOZFUME® at
500 ft3, the internal volume of the cylinder is 49 liters. The maximum
cylinder pressure is 2,400 psig.

The Compressed Gas Association (CGA) established the valve outlet
fitting as a CGA350. The valve outlet is protected by a threaded gas
tight outlet cap, which must be secured whenever the cylinder is not
in use. To dispense ECOZFUME® fumigant gas at the time of
fumigation, attach only Cytec®-provided (or approved) dispensing
equipment to the cylinder valve outlet. Using any other dispensing
equipment is prohibited.

2-10-10
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Chemical Treatments Fumigants, Phosphine
MP, AP, ECO2FUME® and VAPORPH30S®

Most compressed gas cylinder valves are equipped with a safety device
that releases the cylinder contents due to fire exposure or
over-pressurization. Because ECO,FUME® and VAPORPH;0S®
fumigant gases are poisonous, Hazard Class A, the DOT regulations
prohibit using such a device.

Each cylinder is supplied with a cylinder cap designed to protect the
outlet valve. Secure this cap whenever a cylinder is not in use. It is
unlawful to transport an ECO,FUME® or VAPORPH30S® fumigant gas
cylinder without the valve outlet cap and the cylinder cap securely in
place.

ECO,FUME® and VAPORPH30S® fumigant gas cylinders can only be
refilled by authorized distributors. They can be filled countless times
within a five-year period. Every five years, however, the cylinder is
required, by law, to be tested by a qualified facility.

VAPORPHQ,OS® is packaged in much the same way as ECOZFUME®
with two critical exceptions. First, VAPORPH3;0S® does not contain a
dip tube, which means the fumigant is withdrawn from the cylinder
directly through the outlet valve. Second, the capacity of one
VAPORPH308® cylinder at 200 and 500 ppm is 175,000 and 700,000
ft3 respectively. With the volume of VAPORPH;0S® at 500 ft3, the
internal volume of the cylinder is 49 liters. The maximum cylinder
pressure is 2,400 psig. One VAPORPH308® cylinder contains 18,000
grams of phosphine and is capable of fumigating 2.2M ft2.

ECOZFUME® cylinders are painted yellow with a dark green shoulder and
cap. If you receive a cylinder of a different color or without a Cytec®
ECOZFUME®IabeI, do not use the cylinder. Contact your distributor or
Cytec®with the cylinder serial number.

VAPORPH3OS® cylinders are painted silver with a red shoulder. If you receive
a cylinder of a different color or without a VAPORPH3OS® label, do not use
the cylinder. Contact your distributor or CYTEC with the cylinder serial
number.

Dispensing ECO,FUME® Fumigant Gas

The following instructions are intended to provide general guidelines
for typical ECOZFUME® fumigation. There are a number of critical
factors involved in the design of dispensing equipment. (See

Figure 2-10-4 on page 2-10-12) As such, dispensing equipment must
meet both high-pressure standards and chemical compatibility
requirements. Improper or inappropriate use of dispensing equipment
can result in severe injury or death. Application inconsistent with the
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Chemical Treatments Fumigants, Phosphine
MP, AP, ECO2FUME® and VAPORPH30S®

Equipment
Specification
and Use

Unapproved
Dispensing
Methods

labeling and Application Manual is a violation of federal law. Buyer
assumes all risk should the product be used contrary to label or

Application Manual instructions.
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FIGURE 2-10-4: Diagram of One Type of Dispensing Equipment

The equipment used to dispense ECOZFUME® provides a means of
containing the gas during the fumigation and controlling the release of
the product into the desired space. While some dispensing equipment
has been developed and used to date, it cannot be expected to cover all
possible fumigation scenarios. The development of suitable dispensing
equipment is an ongoing process based on the needs of the users and
available technology.

The design of dispensing equipment must account for a number of
technical issues including pressure rating, material compatibility,
temperature limitations and operator safety. For this reason, use only
appropriate equipment when dispensing ECOZFUME® Only persons
trained in the proper use of ECOZFUME® and the dispensing
equipment shall be permitted to use ECOZFUME® for fumigation.
Consult the instruction materials provided with the dispensing
equipment for their proper use and maintenance.

It has been common practice, with other cylinderized fumigants, to
place the cylinder in the space to be fumigated and the cylinder outlet
valve opened to allow the fumigant to release. This is not an approved
dispensing method and should not be used with ECOZFUME®.

2-10-12
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Chemical Treatments Fumigants, Phosphine
MP, AP, ECO2FUME® and VAPORPH30S®

Approved
Dispensing
Methods

The approved dispensing methods for ECOZFUME® include using
pressure-reducing regulators for slow release and selected piping
components for quick release. The slow release of ECOZFUME® is
generally used for fumigating bulk storage facilities such as silos or
bins, or for small fumigation chambers or spaces and for fumigating
stacked materials under tarpaulins. The quick release method is used
for space fumigation, or where the commodity to be treated is
warehoused. The selection of the dispensing method will depend on
the size of the fumigation, the time required, and facility limitations.

Two gas regulators, ambient and heated, have been developed for use
with ECOZFUME®. Each of the regulators is designed to reduce the
high cylinder pressure (less than 30 psig) and provide the heat
necessary to vaporize the fumigant. Once reduced to this lower
pressure, the fumigant can be distributed to the desired dispensing
points using inexpensive and easy-to-use materials, such as plastic
tubing. Flow indicators are used with regulated dispensers to measure
and set the dispensing rate.

Ambient Heater Regulated Dispenser

The slower of the two dispensers relies on ambient heat to vaporize the
fumigant and is limited to a dispensing rate of about one-half pound of
ECO,FUME® per hour.

Heated Regulated Dispenser

The heated regulator uses an external heating vaporizer to provide the
energy required to vaporize the liquid fumigant at a much higher rate
than the ambient heat regulator. This regulator is limited to a
dispensing rate of about 24 pounds of ECOZFUME® per hour. The
equipment is designed for a service pressure up to 3,000 psig. From
the cylinder, the liquid mixture flows down a flexible hose or pigtail
through a filter and into a heater. The heater is thermostatically
controlled and the temperature setting can be adjusted. Exiting the
heater, ECOZFUME® gas flows through an actuated valve that can be
used for emergency shutdown purposes. ECOZFUME® gas then flows
through a gas regulator that drops the pressure to 30 psig. A
diaphragm valve is used to control the gas flow at any desired value up
to 100 liters/minute as indicated by the flow rotameter. The heater
provides 1,000 watts of power that can vaporize a maximum of 100
ppm. Lower rotameter ranges are possible. ECOZFUME® regulator
assemblies, equipped with basic features, are available through
authorized ECOZFUME® distributors. Multiple regulators may be used
together to achieve higher fumigant flows than available through a
single regulator and custom equipment can be developed for specific
types of applications.

07/2007-18
PPQ

Treatment Manual 2-10-13



Chemical Treatments Fumigants, Phosphine
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Quick Release Dispensing Equipment

When the fumigation space is very large, such as a mill, warehouse, or
large fumigation chamber, using a number of cylinders is anticipated,
a quick means of dispensing ECOZFUME® is available. Specially
selected components can be used to direct the cylinder discharge into
the fumigation space, without the need to enter the space during the
fumigation. Using this method, a single cylinder can be completely
discharged in as little as 15 minutes. Unlike the regulated dispensing
methods, the dispensing rate is not adjustable and generally, entire
cylinders are emptied using this process. If partial cylinder contents
are needed, the ECOZFUME® cylinder can be placed on a weight scale
and the amount of released fumigant can be measured. The quick
release method must not be used for fumigation of small-sized stacked
materials under tarpaulins, however, the quick dispensing method will
be used for most applications. Three techniques of quick dispensing
are presented in this section, with the major difference being the
tubing size.

1. One technique uses high pressure tubing (stainless steel or
hydraulic hose with a nylon core) connected directly to the
cylinder valve. The tubing is then routed into the fumigation
space. When the cylinder valve is opened the majority of the
liquid will be dispensed in four to five minutes. The last few
pounds below the cylinder internal dip pipe will require several
additional minutes to vaporize and be dispensed. When the
cylinder is empty of liquid, approximately 18 pounds of gas will
remain in the cylinder. For larger fumigations, manifolds may be
used with the cylinders to make the dispensing faster. Always
leak test the dispensing piping and cylinder connection before
opening the cylinder valve.

2. When a slower dispensing rate is desired, use smaller tubing
(stainless steel or hydraulic hose with a nylon core). The
fumigator must not throttle the cylinder valve to slow the
dispensing rate; to do so will cause a high pressure drop through
the valve. The pressure drop will result in cooling and dry ice
formation. This solid dry ice formation will plug the dispensing
pipe and possibly the cylinder valve. Attaching a short section of
1/8 inch tubing to the end of the 1/4 inch tubing will slow the
dispensing rate to approximately 5 pounds/min. Use a calibrated
scale to ensure the proper amount of product dispensed.

3. If a dispensing rate of less than 5 pounds/min is required, a
small section of 1/16 inch tubing, 0.04 inch internal diameter
(stainless steel or hydraulic hose with a nylon core) can be
attached to the end of the 1/4 inch tubing to slow the dispensing
rate to approximately 1.6 pounds/min. Use a scale to ensure the
proper amount of product is dispensed. The tubing is also
available in smaller internal diameters (1.D.) for reduced
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Specification
and Use

Unapproved
Dispensing
Methods

dispensing rates. When 1/8 inch tubing or 1/16 inch tubing is
used a filter is recommended to prevent plugging of the smaller
tubing.

Blending VAPORPH30S® Fumigant Gas

The following instructions are intended to provide general guidelines
for typical fumigations. There are a number of critical factors involved
in the design of blending equipment. As such, blending equipment
must meet both high-pressure standards and chemical compatibility
requirements. Improper or inappropriate use of blending equipment
may result in severe injury or death. Application inconsistent with the
labeling and Application Manual is a violation of federal law. Buyer
assumes all risk should the product be used contrary to label or
Application Manual instructions.

The equipment used to blend VAPORPH308® on site with carbon
dioxide or surrounding air into a nonflammable gas mixture provides a
means of containing the gas during the application and controlling the
release of the product into the desired space. While some blending
equipment has been developed and used to date, they cannot be
expected to cover all possible fumigations scenarios. The development
of suitable blending equipment is an ongoing process based on the
needs of the users and available technology.

Blending equipment design must account for a number of technical
issues, including pressure rating, material compatibility, temperature
limitations and operator safety, and controlling the phosphine
concentration between 2.0 and 2.9% volume for carbon dioxide
blending and less than 10,000 ppm (1% volume) for dilution with air.
For this reason, use only Cytec®-approved equipment in
VAPORPHQ,OS® blending. Only persons trained in the proper use of
VAPORPH3OS® and the dispensing equipment shall be permitted to
use VAPORPH3OS® for fumigation. These persons must also be
licensed pesticide applicators.

Consult the instruction materials provided with the blending
equipment or dilution equipment for their proper use and
maintenance. FOSFOQUIM, the authorized manufacturer of the
phosphine air blending equipment, will provide training and written
instructions for the use and maintenance of its HDS equipment.

It has been common practice, with other cylinderized fumigants, to
place the cylinder in the space to be fumigated and the cylinder outlet
valve opened to allow the fumigant to release. This is not an approved
dispensing method and should not be used with VAPORPH3OS®.
VAPORPH3OS® phosphine fumigant is pyrophoric and will
spontaneously ignite in air. VAPORPH3OS® must be properly blended
with carbon dioxide or diluted with air to eliminate the flammability
hazard.
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MP, AP, ECO2FUME® and VAPORPH30S®

Blending
Equipment for
VAPORPH30S®
and Carbon
Dioxide

Phosphine gas (VAPORPH3OS®) from high-pressure cylinders flows
into the blender unit where it combines with carbon dioxide gas
sourced from bulk storage, mobile bulk truck, semibulk, or cylinders.
Various models of on-site blending equipment have been designed,
built, and tested. All of the designs have incorporated engineering
safeguards to ensure that the blended product is a nonflammable
mixture.

One design uses a pressure regulator and flow control orifice on both
the VAPORPH30S® and carbon dioxide gases to control the flow rate
and to properly blend VAPORPH3OS® with carbon dioxide. The size of
each orifice is engineered for a specific fixed flow rate and, therefore,
the blending rate cannot be adjusted. By controlling the pressure drop
across the orifice plates, the phosphine concentration can be
controlled around 2.5% v/v.
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FIGURE 2-10-5: Diagram of One Type of Blending Equipment

A more sophisticated design uses mass meters, control valves, and the
electronics to allow an adjustable blending rate while maintaining the proper
blend of phosphine concentration from going outside the range of 2.0 to 2.9%
volume (1.6 to 2.2% weight). The product from this equipment is equivalent to
ECO,FUME® fumigant gas. Blending equipment is intended for large
facilities that have on-site carbon dioxide bulk storage and vaporizing
equipment or facilities where it is feasible to bring in bulk carbon
dioxide and vaporizing equipment for the fumigation. The blending
equipment is designed for use only with carbon dioxide gas; therefore,
a bulk supply of liquid carbon dioxide must be equipped with suitable
vaporizing equipment. Contact Cytec® Industries Incorporated for
blending equipment design specifications and recommendations. For
smaller fumigation jobs, it is recommended that preblended
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Blending
Equipment for
VAPORPH30S®
and Forced Air

ECO,FUME® cylinders be used. VAPORPH;0S® fumigant gas can only
be blended with registered carbon dioxide products. Never allow the
buildup of phosphine to exceed explosive concentrations. When
phosphine is blended with carbon dioxide, the LFL is raised to 3% v/v.
The fumigator should always check with Cytec® for approved blending
equipment. Fumigators should provide PPQ with all Cytec®
equipment authorization documentation. The documentation should
be on file and available for periodic audits by the USDA.

Phosphine gas (VAPORPH3OS®) can spontaneously ignite in air if the
concentration is greater than 1.8% (18,000 ppm). With specialized
equipment, pure phosphine can be safely blended with a forced air
stream to ensure the final concentration does not exceed 10,000 ppm
(55% of the Lower Flammability Limit of 18,000 ppm). The equipment
has incorporated engineering safeguards to ensure the flammable
concentration is never exceeded.

Various models of phosphine/forced air blending equipment have been
designed, built, and tested. The Horn Diluphos System (HDS) from
FOSFOQUIM is approved by Cytec® and the Treatment Quality
Assurance Unit to blend VAPORPH30S® with forced air (see section on
HDS80 and HDS200 Blending Equipment). One design uses inert gas
(nitrogen or carbon dioxide) to prepurge the phosphine lines and
equipment. Once purged, phosphine flows through a pressure
regulator and flow controller to the mixing point. Here, phosphine is
safely blended into the forced air stream. The forced air can be
supplied by various fans, blowers, or compressors. The air flow is
measured and the phosphine flow will stop if the air flow is
insufficient.
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AP and MP

If the phosphine flow is stopped for any reason, post-purging of the
phosphine lines and equipment is automatic.

FHEBSLUSE | PHESEURE 0
(G: mEGuLAToR | mecuLaToR <1y wTEmLooK
@ PRESSURE TRANEMITTER
I INGT - -
| G.-‘ FLOW INBIZATING CONTAOLLTR
| ; -
METUATED % r e, @
||||| is e K IN5T X
IIIIIIII it g = f
ACTUATED
FAN VALVE
Py 1
OO B
ACTUATED %, ‘.3 [ —— [~}
sma TB.A.L st
CHECK ¢ NET
VALVE " III
O
| H -gl[} S (p
' ) ¥ ]
_ 5 [l i 1
*vé’ I {3 i £} WINING POINT
PRE3sLAT AETUATED 4
sLow
Lo e coutaiien H
s --{D—l
AP G H)
LI

AR LCWER

FIGURE 2-10-6: Diagram of VAPORPH3OS® and Forced Air Blending Equipment

Dosage

The dosage rate for AP, MP, ECO,FUME® and VAPORPH30S® is
measured in grams per 1,000 cubic feet or grams per cubic meter and
varies with the commodity, treatment temperature, and type of
enclosure. The initial fumigant dose is determined by the volume of
the space to be fumigated and the required phosphine dose rate
needed to kill the target pest. ECO,FUME®and VAPORPH;0S®
fumigant gas and carbon dioxide/forced air can be added if the
desired target concentration changes due to a loss of the fumigant
through leaks in the fumigation enclosure.

To calculate the number of tablets or pellets of AP or MP required for
the fumigation:

Dosage Rate = the dosage rate from the treatment schedule (grams)
Volume of enclosure = Length * Width * Height (ft3)

Grams of phosphine liberated = Figure 2-10-2 on page 2-10-9

Step 1: Grams of PH3 = (Dosage Rate* Volume of enclosure)/1,000 ft3

Step 2: Number of Tablets or Pellets needed =
Grams of PH3 / Grams of phosphine liberated

2-10-18
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EXAMPLE: T308-b-2. Tobacco for Export in a warehouse requires 20
grams of phosphine per 1000 ft3. The size of the warehouse is 100’ *
75 * 50’. To determine the number of Fumiphos tablets and pellets to
introduce, use the following procedure:

100 * 75 * 50 =375,000 ft>

Step 1: (20 g * 375,000 ft3)/1000 ft3= 7500 g
Step 2:

Tablets: 7500/1.0 = 7500 tablets

Pellets: 7500/0.2 = 37,500 pellets

ECO,FUME® Method 1:
¢ 1 gram of phosphine (PH3) = 25 ppm PH3/1000 ft3
To calculate the total amount of ECO,FUME® required for each
treatment:
& Target concentration in ppm =
(Dosage rate in grams from Treatment schedule* 25 ppm)
¢ Grams of PH3 =
(Target concentration * Volume of enclosure)/25,000
¢ Pounds of ECO,FUME® =
(Target concentration * Volume)/226,800
EXAMPLE: T301-d-1-2 on page 5-4-5. Cotton and cotton products
infested with boll weevil requires 36 g of phosphine per 1000 ft3. The
volume of this enclosure is 10*10*10*. To determine the pounds of
ECO,FUME® gas to introduce, follow these steps.
Step 1: Convert grams of phosphine to ppm:
369 * 25 = 900 ppm~/1000 ft3
Step 2: Determine total volume of the enclosure
10*10*100 = 1000 ft3
Step 3: Apply the formula to determine the amount of ECOZFUME® to
introduce (900 ppm * 1000 ft3) / 226,800 = 3.97 pounds
Therefore, 3.97 pounds of ECOZFUME® will be introduced into the
structure.
07/2007-18 Treatment Manual 2-10-19

PPQ



Chemical Treatments Fumigants, Phosphine
MP, AP, ECO2FUME® and VAPORPH30S®

VAPORPH30S®

Method 2:
¢ 1 pound of ECOZFUME® = 9.07 grams PH3

& Divide the dosage rate from the treatment schedule (in grams) by
9.07.

EXAMPLE:
Assuming the same treatment schedule as the previous example
(T301-d-1-2 on page 5-4-5):

36 /7 9.07 = 3.97 pounds

NOTE: When the amount of gas introduced is less than 68 pounds,
use a calibrated scale to determine when the proper amount of gas has
been introduced into the space.

To calculate the amount of VAPORPH3OS® required for the fumigation:
& 1 pound of VAPORPH30S® = 454 grams PH3

Target concentration = the desired phosphine concentration (ppm)
from the treatment schedule

Step 1:
Grams of PH3 = (Target concentration*Volume of enclosure) /7 25,000

Blending with CO,

Once the amount of phosphine has been determined, the appropriate

amount of carbon dioxide must be calculated. It is recommended that
twice the amount of carbon dioxide be available to ensure an adequate
supply for the initial dose, the addition of gas, and equipment purging.

To calculate the amount of carbon dioxide required for the fumigation:

Step 2:
Pounds of CO, = (Grams of PH3/454) * 105.3

EXAMPLE: T301-d-1-2 on page 5-4-5. Cotton and cotton products
infested with Boll weevil requires 36 g of phosphine per 1000 ft3. The
volume of the enclosure is 75,000 ft3. To determine the amount of
VAPORPH30S® gas to introduce, follow these steps:

Step 1: (369 * 75,000 ft3) / 25,000 = 108 grams PH3
Step 2: (108/454) * 105.3 = 25 pounds CO,
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Adding
ECO,FUME®and
VAPORPH30S®
Gas to an
Enclosure

Blending with Forced Air

When blending with forced air, only the amount of phosphine needs to
be calculated. A closed circulation system is created if the air supply is
sourced from inside the fumigation enclosure. This will prevent a
positive pressure from developing within the fumigation space. If
recirculation is not used the perimeter of the fumigation site will need
to be monitored because the air will be displaced from the fumigation
space. The HDS 80 blending equipment used with forced air dispenses
at 50g/min. If the minimum air flow is not maintained, the blending
equipment will automatically shut down and phosphine will no longer
be dispensed.

Depending on the sealability of the type of space to be fumigated, it
may be necessary to add additional gas to the structure in order to
maintain the target concentration required by the treatment schedule.

To calculate the amount of ECO,FUME®/VAPORPHZ0S® to be added:

Grams of PH3 = (Target Concentration - Actual Concentration) *
Volume/25,000

The target and actual concentrations are measured in ppm and must
be monitored with a device approved by CPHST, TQAU.

Preparing to Fumigate Break Bulk Cargo

Break bulk cargo has been unloaded from a ship hold, a container, or
rail car. This cargo can be fumigated by covering the pallets, boxes, or
raw cargo with an impervious tarpaulin.

Always check the PPQ Treatment Manual to determine if there is an
approved treatment schedule using either AP, MP, ECOZFUME® or
VAPORPH3OS® fumigant for the infested commodity. Treatment
schedules typically list the commodity to fumigate with its associated
pest(s). If the commodity in question does not have a treatment
schedule, contact the Treatment Quality Assurance Unit on page
2-10-38 to determine if there is an alternative treatment available.
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Step 1: Site Selection

¢ Select sites that are well ventilated and in a sheltered area

< Well-ventilated site is required for exhausting gas before and
when the tarpaulin is removed from the stack

% When applying ECO,FUME® or VAPORPH;0S®, a sealed
fumigation enclosure will typically see an increase of eight
inches water pressure

« It is advisable to have a vent area in one or more of the
openings to the space to allow air to escape as ECOZFUME®
or VAPORPH3;0OS™ fumigant gas is applied

% Seal the space after the target concentration is obtained

Use portable or permanent fans to decrease the amount of time
required for aeration

K2

< To ensure the exhausted gas does not reenter the building
where the fumigation is being conducted nor endanger people
working outdoors, monitor gas levels at the property lines and
near inhabited structures adjacent to the fumigation site

If fumigations are conducted outside, select a site that is
semisheltered such as the leeward side of a warehouse, pier, or
building that offers some protection from strong winds

Ability to Heat Area

¢ When cool temperatures (below 40°F) are expected, heat the site

to maintain commodity temperatures above 40°F; take the
ambient temperature 12 inches above the floor

Because phosphoric acid will be produced if phosphine is
burned, never use flame or exposed electrical element heaters
during treatment

< Contact the Treatment Quality Assurance Unit on page
2-10-38 for appropriate heating sources
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An Impervious Surface

¢ To fumigate on a porous surface, cover the surface with asphalt
(tar) paper or 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, check for cracks, holes, and
manhole covers that will allow the phosphine gas to escape
through the floor

Seal all cracks, holes, and manhole covers with plastic or
asphalt paper

A Nonwork Area

2

Select a secure nonwork area where traffic and people are
restricted from entering

2
0’0

The fumigation area is considered either the entire structure
area or an area that extends 30 feet from the tarpaulin and is
separated 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

Additional guidelines may be required by some states
Department of Agriculture. Some states, California, for
example, require a 100-foot buffer zone
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& Place 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

% 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

< Do not allow motor vehicles (including forklifts) to operate
within 30 feet of the enclosure during fumigation and
aeration periods

< The area outside the 30-foot perimeter is usually regarded as
a safe distance from the tarpaulin

« The 30-foot perimeter is not specifically mentioned on the AP,
MP, ECO,FUME® and VAPORPH30S® labels, but is required
for safety to PPQ Officers

Gas concentrations should never exceed 0.3 ppm
A phosphine and 5,000 ppm carbon dioxide in the safety

zone (30 feet from the enclosure where officers are taking
Important  gas concentration readings).

Use colorimetric tubes or other approved devices to measure gas
concentrations.
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Electrical Power Supply

€ An adequate electrical source must be available to run the
dispensing equipment (ECO,FUME® and VAPORPH30S® only)

R

< A separate line should be available for the dispensing and
blending units

% Electrical outlets must be grounded and conveniently located
in relation to the fumigation area

< Except under emergency conditions, do not use generators as
a power source

Water Supply

€ A water supply is necessary for safety purposes; if no permanent
water source is present on site, the fumigator must provide a
portable, five-gallon supply of clean water

Well-Lighted Areas

¢ The area should have adequate lighting for safety purposes and
for ease in reading the gas monitoring devices, thermometers,
and for determining whether a tarpaulin has holes or tears

Step 2: Arranging the Stack

€ Arrange 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 easier to tarp

% The height of the stack should be uniform so dosage can be
calculated accurately

< By arranging the stack evenly and with space between pallets
or cartons, the fumigant will be effectively distributed

¢ The maximum size for an enclosure is 25,000 ft3

% Contact the Treatment Quality Assurance Unit on page
2-10-38 to get approval for any enclosures larger than
25,000 ft3

< For very large enclosures it may be necessary to add more
sampling leads or introduce the fumigant at several sites

¢ When the fumigation involves multiple stacks, allow 10 feet of
space between each uncovered stack; after the stack is tarped,
there should be approximately five feet between enclosures

Step 3: Padding the Corners
Examine all areas that typically tear tarpaulins, e.g., corners and
sharp angles. If the sharp angles or corners cannot be eliminated, they

must be covered with burlap or other suitable padding (e.g., old tires
or cloth).
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Step 4: Covering the Stack

After covering the stack, check the tarpaulin for rips, tears, and holes.
Look at the taped areas and verify they are properly sealed. Have the
fumigator repair all holes.

The tarpaulin must be made of a tough material such as vinyl,
polyethylene plastic, or coated nylon. The tarpaulins should be a
minimum of 2-mil thickness, however, it is recommended to use 6 mil
tarpaulins whenever possible.

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 corners.

Step 5: Sealing the Tarp

The goal in sealing the tarpaulin is to get it to lay flat against the floor
to prevent gas from leaking out. 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 one foot. Seal corners by laying
two sand snakes around the corner and working the tarpaulin until it
is flat. To force the tarpaulin against the floor, place a third snake on
top of the two other snakes to provide additional weight. 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 6: Introducing the Gas

Depending upon the type of AP or MP formulation used, the gas may
be dispensed in a variety of methods. Follow the Application
Procedures from the manufacturer’s label for detailed instructions on
gas introduction.

For ECO,FUME® and VAPORPH30S®, install the gas introduction
line(s) at ground level on the floor or secured onto a pallet. These lines
should not be located in or attached to commodity package and
should be secured to eliminate the movement of the line(s). Direct the
discharge toward the center of the space being treated and away from
equipment if possible. For tarpaulin enclosures, control the dispensing
rate of the gas. The tarpaulin can become damaged and sealing
undone if the fumigant is dispensed at high speeds. For small
enclosures, a cylinder pressure less than 100 psig is recommended. A
regulated dispenser with a pressure regulator and flow restricting
nozzles are options to control the rate of the fumigant.
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Place the fumigant cylinder with gas introduction line on a calibrated
scale and take an initial weight reading. Ensure the gas introduction
line is attached to the cylinder. After obtaining the correct weight,
subtract the dosage to be introduced into the enclosure. After
introducing the proper amount of gas, the scale will be balanced.

When no further fumigant is required to maintain target concentration
levels, close all cylinder valves, depressurize the dispensing
equipment, and disconnect all ECO,FUME® or VAPORPH;0S®
cylinders. Replace the cylinder cap after the valve discharge cap is
securely installed.

Step 7: Placing Gas Sampling Lines
Place a minimum of 3 gas sampling leads for fumigations up to 10,000
ft3. Position the gas sampling tubes in the following locations:

€ Front—Ilow and front of the load, 3 inches above the floor

¢ Middle—center of the load (inside the box with the commodity),
midway from bottom to top of load

¢ Rear—high and rear of the load, at the extreme top of the load
For fumigations from 10,001 to 25,000 ft3, use 6 gas sampling leads.
Position the gas sampling leads in the following locations:

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

& Upper front quarter section (inside the box with the commodity)

¢ Middle—center of the stack (inside the box with the commodity),
midway from bottom to top

& Upper rear quarter section
€ Lower rear quarter section (inside the box with the commodity)
€ Rear—high and rear of the stack, at the extreme top of the load

For approval of fumigations larger than 25,000 ft3, contact the
Treatment Quality Assurance Unit on page 2-10-38 for instructions
regarding the number of gas sampling leads, and for other technical
information.

Before inserting into the commodity, cover the end of the gas sampling
lines with burlap or wire gauze taped to the tube.

Use gas sampling lines of sufficient length to extend from the sampling
position inside the enclosure to at least 30 feet beyond the tarpaulin.
Connect all the gas sampling lines in one area for ease and safety in
recording gas concentration readings. Do not splice gas sampling
lines. Fix all gas sampling lines securely in place under the tarpaulin
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and label each one where the gas concentration readings will be
recorded. By labeling each gas sampling line, concentration readings
can be easily recorded.

Step 8: Testing For Leaks

To ensure they are within acceptable levels outside the fumigation
area, monitor phosphine and carbon dioxide levels at the fumigation
site and 30 feet from the fumigation enclosure. Phosphine and carbon
dioxide levels can be detected using chemical-specific colorimetric
tubes or electronic monitor’s, e.g., Draeger and PortaSens detection
kits. Do not use a Gow-Mac or Fumiscope to record gas readings.

The fumigator should leak test all connections and fittings before
opening the cylinder valve. Instructions concerning cylinder leak
detection can be found under the section "Poison Gas Hazards-Leak
Detection and Repair" of the ECO,FUME® and VAPORPHZ0S®
fumigant Application Manuals.

Step 9: Monitoring Gas Concentrations

Take concentration readings within the enclosure using sampling
lines connected to an APHIS-approved phosphine monitoring device.
The fumigation does not begin until all of the gas has been introduced.
Monitoring must take place 30 feet or more from the enclosure.

Phosphine and carbon dioxide levels can be detected using
chemical-specific colorimetric tubes or approved electronic monitor’s,
e.g., Draeger and PortaSens detection kits. To determine if additional
gas is needed, check gas concentration levels 30 minutes after the
fumigant is added and periodically throughout the fumigation. Record
gas concentration readings on PPQ Form 429 at the time intervals
prescribed by the treatment schedule in the PPQ Treatment Manual.

The 30-minute reading shows the initial concentration and
distribution of gas and can indicate leakage, incorrect dosage
calculation, or error in fumigant introduction.

If the desired phosphine concentration is met before all of the gas is

introduced, stop the addition of ECO,FUME® or VAPORPHZ0S® and
check all calculations. When fumigating with ECOZFUME®, 200 ppm
of phosphine will release 7,700 ppm of carbon dioxide.
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crimped. It would be impossible to install a new monitoring lead during a
fumigation treatment; therefore, always test monitoring leads before the
treatment begins.

Erroneous readings can occur if the monitoring leads become blocked or
NOTICE

In order to detect blocked monitoring leads, follow the procedure below using
a Mityvac hand-held pump (for supplier see Vacuum Pump, Appendix H).

= Prior to fumigant introduction, connect the Mityvac hand-held vacuum
pump to a monitoring lead

= Squeeze the handle on the Mityvac unit. If the lead is blocked, a vacuum
will be indicated on the vacuum gauge of the Mityvac unit. For monitoring
leads longer than 25 feet, squeeze the handle two or three times. The
Mityvac hand-held pump has the capacity to attain and hold 25 inches of
Hg vacuum and a minimum of 7 psig pressure

= Disconnect the Mityvac hand-held pump from the monitoring lead, and
repeat this procedure for each monitoring lead. Connect monitoring leads
to the gas analyzer prior to fumigant introduction

Preparing to Fumigate Containerized Cargo

Containers require small amounts of phosphine, therefore, AP, MP, or
ECO,FUME® fumigant gas (not VAPORPH30S®) is recommended for
all container fumigations for which an approved treatment exists.

PPQ does allow the fumigation of nontarped containers provided the
container can be completely sealed in order to prevent gas loss.

To fumigate containerized cargo, follow Steps 1through 9 in the
previous section Preparing to Fumigate Break Bulk Cargo on page

2-10-21.
Additional If fumigating a nontarped container:
Considerations
for Fumigating 4 Close and secure one of the doors
Containerized % Seal all openings and joints
Cargo . - . .

9 < If possible, caulk all joints and drape entire doorway with
polyethylene sheeting, securing the edges to the inner walls,
floor, and ceiling with duct tape

€ Inspect the roof, floor, and walls for holes and cracks
« Seal all openings with either duct tape or caulking compound
« Containers require close inspection and a great deal of sealing
to prevent fumigant leakage
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& If possible, drape remaining doorway with polyethylene sheeting
before the door is closed

< Secure edges to door jambs and floor
< Close door and secure

< If doorway is draped with polyethylene, it may not be
necessary to seal the door from the outside

< If doorway is not draped, seal all cracks, openings, and joints
with masking tape and caulking compound from the outside

€ Placard all doors of the container with the appropriate warnings
before fumigation begins

If fumigating a tarped container:

€ If unable to completely seal the container, use a tarpaulin to
cover the entire container

¢ Use a4, 6, 10, or 12 mil vinyl, polyethylene plastic, or coated
nylon tarpaulin

& After covering the container with a tarpaulin check for rips,
tears, and holes

< Examine all taped areas and verify they are properly sealed
« Have the fumigator repair all holes

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

Preparing to Fumigate Bulk Commodities

AP, MP, ECO,FUME® and VAPORPH30S® can be used to fumigate any
type of bulk commodity storage for which there is an approved
treatment in the PPQ Treatment Manual. These include, but are not
limited to bins, tanks, flat storage, and bunkers. The most important
aspects of a successful fumigation, as with any fumigant, are the
degree to which the space is sealed and the assurance that the
minimum fumigant concentrations are maintained for the required
time.

To fumigate bulk commodities, use the procedures outlined in the
section, Preparing to Fumigate Break Bulk Cargo on page 2-10-21.

AP and MP Probing

Fumigation When large quantities of grain or other commodity in bulk are to be
treated, it will be necessary to “probe” tablets or pellets into the mass
of the commodity for adequate distribution. Specially constructed
probes made of steel tubing one and one-quarter inch in diameter are
generally available as described below:
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Additional
Considerations
for Fumigating
Bulk
Commodities

¢ Head Piece—Dosing device and numerical counter to indicate
number of tablets used

€ Tubing—Usually in three-foot sections that can be added to one
another to provide the desired length

¢ End Piece—Cut obliquely and provided with a hinged flap,
closing the entrance to the tube

< When the tube is inserted into the commodity, the flap is
closed and prevents the commodity from entering

< When the probe is withdrawn, the flap opens due to the
slightly larger diameter on the flap

» The tablets or pellets are then released one at a time as
the probe is withdrawn

Grain or other bulk or loose commodities up to 30 feet deep can be
probed. Best results are obtained by probing twice every square foot
and as regularly as possible. Penetration of phosphine is up to 10 feet
below the area in which the tablets are placed. When large bulk grain
stores are treated, many probes can be placed prior to treatment. One
head piece can be moved from probe to probe, or pellets or tablets can
be placed in the tubes by hand (use surgical or disposable thin rubber
or polyethylene gloves).

Gas generation starts within four hours of placing the pellets or
tablets (depending on relative humidity). Therefore, the whole
procedure of pellet or tablet placement or tarpaulin covering must be
accomplished within this time frame. It is possible to work in a probed
area if the area is covered with a gas-proof tarpaulin. Monitor gas
concentrations to determine if toxic levels are approached take
corrective action to prevent exposure.

& For large storage facilities (>25,000 ft3), consider multiple
dispensing points to assist in fumigant distribution

% Contact the Treatment Quality Assurance Unit on page
2-10-38 for a determination on the number of sampling lines
for large fumigations

€ Based on the size of the structure being fumigated, refer to the
ECO,FUME® and VAPORPH30S® Application Manuals for
acceptable dispensing equipment

& If it is known ahead of time that grain or cottonseed will require
treatment prior to placement in a means of conveyance or
storage, the space should be properly sealed before
loading—tarpaulins of at least 6 mm thickness should be used if
walls are permeable since lighter tarpaulins may tear
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¢ If a bulk shipment is in a large storage facility with a high roof, it
may be better to tarp on top of the grain rather than seal the roof

< When side walls of the facility are not gas impervious,
tarpaulins (minimum 6 mm thickness) can be placed around
the outside of the facility to the height of the commodity

In Transit Ship Board Fumigation

Until further studies provide the appropriate efficacy data, the
Treatment Quality Assurance Unit on page 2-10-38 does not allow
the use of ECO,FUME® or VAPORPH30S® fumigant aboard vessels.

However, the solid formulations of AP and MP are approved for use on
wood chips for export in ship holds. For guidelines on how to conduct
this type of fumigation, refer to the section below, In Transit
Fumigation of Wood Chips on page 2-10-32.

In Transit The TQAU has approved the use of a low-flow recirculation system for
Fumigation of the fumigation of coniferous wood chips within ship holds. The
Wood Chips technique is based on a patented system for recirculation of

phosphine gas in commodity storages such as silos, ship holds, flat
storages and other structures. The recirculation system facilitates the
rapid and even distribution of phosphine throughout the stored
commodity. Phosphine gas is pumped through ductwork using
specially designed low volume fans which operate either continuously
or intermittently. The gas is drawn from the head space of the ship
hold and is blown, via ducting, to the bottom of the hold where it
moves upwards through the wood chips to the top of the hold. This
recirculation system is a critical component of the fumigation process
and is required for all in-transit wood chip fumigations.

Pest of Concern

Coniferous wood chips exported from the United States of America are
fumigated to eliminate the pinewood nematode (Bursaphelenchus
xylophilus) which is a concern to certain importing countries. Heat
generated from oxidative processes in the center of the wood chip pile
is typically sufficient to kill the pinewood nematode. However, those
nematodes that inhabit the wood chips in the outermost layers of the
piles and at the bottom of the hold where temperatures are optimal for
their survival are the targets of the fumigation. The incorporation of a
recirculation system guarantees phosphine gas will reach all areas of
the ship hold to eliminate the pinewood nematode.
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Fumigant

Prior to fumigation, the fumigator must verify that the certified
applicator follows the EPA-registered label requirements for aluminum
phosphide tablet fumigants and the U.S. Coast Guard regulations
regarding shipboard fumigation (See Coast Guard Regulations in
Appendix B regarding 46 CFR 147A) and applicable State and local
laws and regulations.

Aluminum phosphide tablets are preferred over pellets because tablets
release the phosphine gas at a slower rate, thus minimizing peak gas
concentrations and slowing gas leakage rates. Fumigate with
phosphine at 115-145 tablets per 1000 cubic feet (ft3) according to the
label requirements, however, verify the amount of phosphine to use
from the EXCERPT database. Refer toFigure 2-10-2 on page 2-10-9
for the amount of phosphine liberated by various products. A PPQ
officer must be present during the application of the tablets to verify
the proper dosage has been dispensed. For exports, document the
treatment in the treatment section of the Phytosanitary Certificate.
Record all information regarding the fumigation in the electronic 429
database.

To determine the length of time to fumigate the wood chips while
in-transit, refer to Figure 2-10-7 on page 2-10-33.

Temperature of Commodity Exposure Period
Below 40°F Do not fumigate
40-53°F 10 days (240 hours)
54-59°F 5 days (120 hours)
60-68°F 4 days (96 hours)
Above 68°F 3 days (72 hours)

FIGURE 2-10-7: Commodity temperature and exposure period

The temperature should be taken from the surface of the wood chip
pile after the commodity is loaded into the ship hold. Insert a
calibrated long-stem thermometer to a minimum depth of 6 inches.
Measure the ambient air of the ship hold with a calibrated
thermometer. It must be a minimum of 40°F. When the hatch is
closed, air temperature will equilibrate to the commodity temperature
rather quickly if the hold is filled to capacity. If the commodity and/or
ship hold temperatures are below 40°F the treatment must be
postponed until the minimum requirement of 40°F is met.
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Equipment

Fans The recirculation system must consist of one fan per ship hold. The
type of fan used depends on the total volume of the hold. Fans used in
recirculation fumigation systems are typically rated in bushels per

minute.
To determine the appropriate fan capacity to be used, convert bushels to cubic
feet (1 bushel is equal to 1.24 cubic feet) and then refer to Figure 2-10-8 on
page 2-10-34.
Important

Volume of Hold (ft3) Fan Capacity (cfm)

62,000 - 248,000 199

248,000 - 372,000 343

372,000 - 744,000 490

FIGURE 2-10-8: Fan sizes required based on volume of the hold

EXAMPLE: 124,000 bushels of wood chips are to be fumigated for
export. Calculate the total fan capacity (cfm) to be used in the ship
hold.

124,000 * 1.24 = 124,000 ft3

Therefore, use a fan that has the capacity of 199 cfm.
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The fans are secured in the headspace, either to a man way ladder or
to a platform inside the hold (Figure 2-10-9 on page 2-10-35). After
the fan is installed, connect it to a data logger that has the ability to
record the amount of time the fan is operational and when the fan
motor was turned on or off during the fumigation. Contact the
Treatment Quality Assurance Unit on page 2-10-38 for approved
data loggers. The information must be presented to the importing
country upon arrival to verify the fan was operational for a minimum
of 48 hours during the fumigation process. If the records indicate the
fan was not operational for a minimum of 48 hours, the treatment
should be documented as incomplete and the Treatment Quality
Assurance Unit on page 2-10-38 should be contacted immediately.
Record the initial time the fan was turned on in the comments section
of the electronic 429 database.

Head Space Manway Hatch
| |
l J* I

Six inch solid tubing >

Fan

Top of Wood chip pile \

Four inch solid tubing ————»

Four inch perforated tubing

“T” connector

FIGURE 2-10-9: Side view of a recirculation system
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Tubing Different types of high density corrugated polyethylene tubing are
used for the recirculation system (Figure 2-10-10 on page 2-10-36).
Connect 6" diameter solid tubing to the intake side of the fan and
place on the surface of the wood chips in the headspace. Connect 4"
diameter solid tubing to the exhaust side of the fan and attach behind
or beside the man way ladder that runs to the bottom of the hold.
Attach a polyethylene "T" connector to the bottom of the 4" diameter,
solid tubing at the bottom of the hold. Each side of the "T" connector is
attached to 4" diameter perforated tubing which runs in opposite
directions around the perimeter of the hold along a minimum of three
walls of the hold.

All of the tubing should be taped and/or glued in place before the
commodity is loaded into the hold. Conduct a visual inspection of the
recirculation system prior to the loading of wood chips. If the
recirculation system is not installed properly, the fumigation will be
delayed until necessary corrections are made to the system.

Manway hatch

' / Fan
\
L

1 — Four’inch soljd tubing
Ladder >
SEENNENEEEEE -
‘0
‘0
‘0
‘0
’.’ “T" connector
4
*
*
*
4 . .
‘.‘ \Four inch perforated tubing ——
I‘IIIIIIIIIIIII EEEEEEEEEEEER

FIGURE 2-10-10: Three-dimensional view of a recirculation system
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Break Bulk,
Containers, and
Bulk
Fumigations

Disposal of AP
and MP Residue

Aeration Requirements

Following completion of treatment, phosphine-treated commodities
must be aerated using either electric exhaust fans or by passive
aeration in the open air. Personnel are not allowed to enter or reenter
fumigated areas until gas concentrations are determined to be below
the Threshold Limit Values (TLV) for phosphine and carbon dioxide.
Check ambient air and the air inside the box, carton, bin etc. of the
commodity during aeration. Measure gas concentration levels with a
sensitive gas detection device. Aerate all commodities to acceptable
tolerance levels (Figure 2-10-11 on page 2-10-37). Because they can
continue to release gas after the initial gas levels have dropped to
acceptable levels, continue to monitor densely packed commodities. A
certified applicator must be physically present, responsible for, and
maintain visual and/or voice contact with all fumigation workers
during the initial opening of the fumigation structure for aeration.
Always follow the aeration instructions provided with the fumigant
label.

Tolerance of Phosphine Minimum Aeration Period
Commodity Residues (ppm) (hours)
Animal Feeds, Grains, Nuts, 0.1 48
and Dates
Processed Foods 0.01 48
‘ Fresh fruits and Vegetables 0.01 48 ‘
Nonfood Commodities <0.3 None
‘ Tobacco <0.3 48 ‘

FIGURE 2-10-11: Tolerance Levels and Minimum Aeration Periods

Following treatment with AP, a powdery residue, essentially aluminum
hydroxide, will remain. Collect this material and mix it in a container
of water to which liquid detergent has been added (two tablespoons of
detergent per gallon of water). The liquid should then be buried or
deposited in an approved pesticide disposal landfill.

Following treatment with MP, dispose of the plates by burial in an
approved landfill or by burning where approved by local ordinances.

Follow the manufacturer’'s label instructions for detailed disposal
guidelines.
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Contacts

Contacts

Cytec®

Cytec Industries

5 Garret Mountain Plaza
West Patterson, NJ 07242
Phone: 973-357-3100
email: INFO@CYTEC.COM

http://www.cytec.com/business/phosphine/products/
phosphinegas.shtm

Treatment Quality Assurance Unit
USDA-APHIS-PPQ-CPHST

1730 Varsity Drive

Suite 400

Raleigh, NC 27606

Phone: 919-855-7450

FAX: 919-855-7493

2-10-38
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Introduction

This section includes information about aerosols and micronized
dusts. Use this information with the treatments from T409—Aircraft
on page 5-5-28, and with Table 5-5-1 on page 5-5-30, to conduct a
safe and effective aerosol disinfestation.

Aerosols

When applying an aerosol, the dispenser nozzle(s) should be directed
upward at a 45° angle and moved from side to side in order to get
uniform distribution of the material. During discharge, the dispensing
valve should be depressed fully, and the nozzle held 45 cm (18 inches)
or more from all surfaces. Devices are available for depressing the
valve and expending all the aerosol in the can or a trigger mechanism
for ease in dispensing the material. Aerosol dosages are based on a
dispensing rate of 1 g per second, unless otherwise noted. The
applicator should use a dust mask, or face mask (with filter) for
personal protection. The PPQ quarantine dosage shall not be applied
in the presence of passengers, crew, or animals, except as noted in the
schedules.
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Micronized Dusts

Micronized Dusts

Both domestic and foreign quarantine programs use dust to Kill pests
such as the Japanese beetle and pests of foreign origin. This method
may be used in treating aircraft, railroad cars, trucks, and palletized
or containerized cargo. Specific instructions for domestic quarantine
use are included in Program Manuals.

Cartridges

Prefilled cartridges are used (available as follows: green-1 g; yellow-3
g; red-5 g; and blue-13 g). Combinations of these sizes will give the
correct amount and the dust may be combined into a single cartridge
to reduce the number of individual “shots” required. Care must be
taken in combining the material to insure no exposure to the dust
occurs through dermal contact or inhalation.

Store filled pesticide cartridges in a cool, dry, protected location.
Damaged cartridges and empty cartridges should be disposed of by
placing them in refuse containers in accordance with
recommendations for the safe disposal of pesticide containers. When
treating aircraft, refer to T409—Aircraft on page 5-5-28 which lists
the cubic capacity and application schedules for most commercial and
military aircraft. Do not deduct the space occupied by cargo in
computing the required treatment rate.

Equipment

Compressed CO, or compressed air is used to expel the dust. A
modified CO, fire extinguisher with a standard release valve may be
used. The 10-Ib. CO, capacity extinguisher, which weighs 35 to 40
pounds when full, is convenient and safe for use. Sufficient gas for 25
to 30 releases is contained in this size. Smaller modified extinguishers
are also satisfactory. Compressed air units must be specifically
designed for expelling dust and are not readily available.

Specifically developed micronized dust guns with proper connections
may be available through the Program Support Staff in Riverdale, MD.

Methods and Procedures for Application

Treatment of Passenger Compartments and Cargo Aircraft

All entry doors and other openings should be closed and all ventilation
systems stopped before discharge of dust. The door to the pilot’s
compartment must be closed. On aircraft with a baggage compartment
immediately behind the pilot’'s and no door to separate these
compartments, place a screen of plastic or other suitable material
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Treatment Manual 10/2002-04
PPQ



Chemical Treatments Aerosols and Micronized Dusts
Methods and Procedures for Application

between the baggage compartment and the pilot's compartment.
Galleys shall be closed off by means of doors or a screen of plastic,
etc., which will prevent the entry of the pesticide.

The single nozzle gun recoils or kicks back when discharged.
Therefore, it must be held firmly with one hand while the other hand is
used to trigger the release of the CO,. Keep the host between the
extinguisher and the gun as straight as possible to reduce kickback. A
position should be taken much like that used when firing a large
caliber pistol. Rest the bottom of the gun on a solid object if possible.
Kneeling on one knee may be necessary if the host to gun is short. A
1-second blast is sufficient. The discharge nozzle should be directed
above the top of the seats or cargo to assure unimpeded flow of the
dust cloud from the release point.

On smaller types of aircraft, stand behind the first seat to discharge
the dust. Leave the aircraft immediately after release; close the door
quickly to avoid disturbing proper dust distribution.

In larger aircraft, discharge the dust from the front behind the pilot’s
compartment or from the rear depending on location of exit doors.
Remain in the craft only long enough for the dust cloud to appear to
have reached the other end of the craft—about 1 minute. The dust
cloud may not return from the opposite end of the large aircraft.
Judgment should be used by the inspector as to the best location for
firing if partitions are present.

A recently designed gun has 2 nozzles facing in opposite directions.
Since the gas and dust are expelled from both nozzles, no “kick”
results. The operator should stand in the middle of the large
compartment when firing the charge.

After dust has been discharged, the officer will leave the aircraft, close
the door, and hold the aircraft closed for 10 minutes.

Unless responsible personnel remain near the craft to prevent
inadvertent entry by others, place a treatment notice, PPQ Form 468,
on the entry door. Cargo or passenger area ventilation systems shall
not be in operation during the application and settling periods. After a
15-minute aeration period, the aircraft may be reentered.

Treatment of Separate Cargo Compartments and Containerized

or Palletized Cargo

Cargo compartments in bellies of aircraft will be treated by opening
the doors sufficiently to insert the applicator nozzle. After firing, close
the door quickly and do not open for at least 10 minutes. Treatment of
such compartments may require two people, one to operate the doors
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Precautions for Both Aerosols and Micronized Dusts

and the other to operate the gun. Containerized cargo is treated by
lifting the cover or otherwise inserting the nozzle in the container. After
discharge, the cover should be quickly closed.

Precautions for Both Aerosols and Micronized Dusts

1.

Treatment shall not be applied when animals or people are
present.

2. Food should be removed or covered prior to treatment.

3. Food preparation surfaces and equipment shall be covered to

prevent contamination.

A suitable respirator, approved by the National Institute of Safety
and Health (NIOSH) shall be worn by the person applying the
pesticide. EXCEPTION: A respirator is not required when the
pesticide label or this manual specifies that use in the presence
of people is acceptable.

Goggles are optional equipment and should be worn if the person
applying the pesticide experiences any eye irritation.

Do not smoke or eat during application and not until after
washing. Wash as soon as possible after application of pesticides.

Any pesticide residue noted on smooth surfaces after treatment
should be wiped away using a clean damp cloth. (If a deposit of
dust is noted on the floor immediately after discharge, a blast of
compressed air or CO, will usually clear the area.)

Precautions in Use of CO, Fire Extinguishers

1.

Discharging CO, chills metal and can cause freezing injury to
bare hands. Do not touch the nozzle immediately after discharge.
It may be advantageous to wear a glove on the gun hand if
several discharges are to be made in close succession. Do not
hold the release valve open longer than necessary to expel the
dust (about a second).

Replace the safety pin in the CO, tank valve after each use and
secure with wire or tape. Accidental release could result in severe
injury.

Keep the face away from openings when applying material in a

luggage compartment or to containerized cargo to avoid dust
backlash.

Check the flexible hose between the CO, tank and dust gun. Pay
particular attention to the areas near the connections. Replace
the host when it shows wear.
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Overview

As with other treatments, chemical dips require careful planning and
preparation. Make sure you have all the necessary safety and
treatment equipment and materials ready before you start the dip
treatment procedure. When you handle pesticides, always comply with
the pesticide Label instructions, and State and local regulations.

Safety and Dip Treatment Equipment and Materials

The following lists include safety equipment (Personal Protective
Equipment, PPE) and basic material that you will need for dip
treatments. However, other materials may be required by additional
Label requirements that are specific to chemical being used.

Personal Protective Equipment (PPE)
Always check the Label and Material Safety and Data Sheet (MSDS) for

additional requirements of personal protective equipment. The

following is a basic list of PPE that you will need for dip treatments:
& chemical-resistant footwear (rubber or neoprene boots)

chemical-resistant gloves (neoprene)

chemical-resistant headgear for overhead exposure

chemical-resistant rain suit with hood

*® 6 o o

protective eye wear (goggles)

€ respirator (per Label and MSDS requirements)

Dip Treatment Equipment and Materials

Always check the Label for additional requirements for equipment and
materials. The following is a basic list of equipment and materials you
will need for dip treatments:

10/2002-04 Treatment Manual 2-12-1
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& Newspaper or any other absorbent paper

Place plastic backed paper on pallets prior to covering with paper and/or
absorbent paper to preclude the pesticide being absorbed onto the wood.

Important
€ Pesticides
Pesticides should be fresh (not over 1 year old). Labels and MSDS must be
attached to the pesticide container and all instructions must be followed.
Important

€ Mixing containers and dipping containers must be provided with
lids to prevent spills during transportation and storage.

¢ New boxes (when reconditioning or excess contamination of
original boxes is not possible)

& Fanst

A mechanical exhaust is the preferred method of aeration when it is
specifically installed to remove chemical fumes from the treatment area. Fans
may be used if they do not cause airborne pesticides to contaminate the
treatment facility or the breathable air. The flow of air should be across the dip

Important vat/container and away from people in the treatment area.

¢ Pallets?
Place plastic backed paper on pallets prior to covering with paper and/or
absorbent paper to preclude the pesticide being absorbed onto the wood.

Important

¢ Plastic bags (4 to 6 mil plastic)*

€ Shear scissors

¢ Sponges

¢ Liquid soap?

& Packing material®

1 This equipment will be provided by USDA when available.
2 This equipment will be provided by USDA when available.
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Dip Treatment Procedures

Step 1—Plan for the Dip Treatment

Before you start the dip treatment, inform the customer (Broker/
Importer) of the specific material and personal protective equipment
(PPE) that will be needed to perform the dip treatment procedure. All
required materials and equipment must be available at the time of
treatment.

Step 2—Designate Restricted Use Areas
Designate the following restricted use areas:

€ Measuring and mixing area- The measuring and mixing area for
the specific pesticide(s) must be in a well ventilated area away
from food preparation, eating areas, and offices. Areas that
contain mechanical exhaust systems are preferred.

& Plant material dipping area- The plant material dipping area
must be an area where access is limited by a barricade or
warning signs. Areas that contain mechanical exhaust systems
are preferred.

& Plant material drying area- The plant material drying area must
have proper air circulation and exhaust ventilation. These areas
should be closed to the dipping area. The route from the plant
dripping area to the drying area should be lined with plastic
backed absorbent paper or plastic and paper to catch excess
pesticide solution.

Step 3—Prepare Plant Material
Prepare the plant material for the dip treatment according to the PPQ
Treatment Manual and pesticide Label requirements.

Step 4—Prepare the Pesticide Solution
RUTON Wear_ personal protective eqyipment_ (I_DPE) and_ keep the _e>§he_1ust system
- running when you are preparing pesticide solutions. To minimize your exposure
to the pesticide dust or airborne particles, keep the pesticide between you and
the exhaust.

1. Measure the amount of water required for the treatment.

2. Measure the amount of pesticide required for the treatment.

It is important to use fresh chemicals for every solution. If questions arise
during this procedure, stop and seek assistance from the Center for Plant
Health Science & Technology (CPHST) (Tel: 919-855-7450).

Important

3. Prepare a pesticide paste as follows:
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Dip Treatment Procedures

A. Add the previously measured amount of water into a clean
and empty container, for example, an empty can or plastic
container.

B. Form a paste (with dry pesticides) by adding the measured
pesticide to the small amount of water and mix gently

C. Dilute the paste by slowly adding more water from the
previously measured water

D. Slowly add the concentrated solution(s) to the rest of the
measured water

4. Add some drops of liquid soap to the solution (soap is used as a
sticking agent).

5. Mix the final solution by stirring it gently.

Step 5—Dip the Plants in the Pesticide Solution
Dip the plants in the solution for the time required by the PPQ
Treatment Manual.

Step 6—Remove the Plants from the Pesticide Solution
Remove the plants from the solution and allow excess solution to drip
into the dipping container.

Step 7—Dry the Plants
Place the plants on newspaper covered pallets and allow them to dry
(make sure to space the plants out for maximum drying).

Plants should be dried thoroughly before releasing them to the customer.

Step 8—Disinfect Original Shipping Containers

Disinfect the original shipping containers with a sponge containing the
pesticide solution. The plant material may be packed with new
packing material in a previously used container that has been
disinfected.

Step 9—~Clean Up the Treatment Area and Equipment

Discard all empty containers, excess pesticides, packing materials,
plastic bags/backing materials, and newspaper/absorbent paper in
compliance with instructions on the Label and State/Local
regulations. Decontaminate all treatment areas and equipment while
you are wearing your PPE.

Step 10—Release the Cargo
After the plant material is dry, release it to the customer or broker if
agreed to by the airline and if it has been released by Customs.
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Safety Responsibilities
The PPQ Officer is responsible for the following safety issues:

2

Make the broker/importer aware of his or her responsibilities as
it pertains to:

< materials
< Personal Protective Equipment (PPE)

< health hazard and safety concerns when performing the dip
treatment process

All personnel involved in the dip treatment process are required
to wear the appropriate and Label required PPE while performing
the treatment. PPQ Officers may need to wear PPE if the dip
treatment process area prevents them from observing the
process from outside the restricted area.

Designated dip treatment process areas must be located away
from food preparation, eating areas, and offices. Al efforts should
be made to place dip treatment processes in an area containing a
mechanical exhaust.

The broker/Zimporter personnel involved with treatments must be
aware and briefed on the location of the emergency eyewash and
all other required safety equipment. They also need ti be aware of
the areas that they will be limited to working within and any
other specific restrictions determined by the PPQ Officer in
charge of the process. The PPQ Officer monitoring the process
should be aware of procedures to be followed in the event of an
accidental release of the pesticide or an injury to one of the
broker/importer’s personnel.

The broker/importer’s personnel should shower as soon as
possible after performing a dip treatment. The PPQ Officer
should ensure that personnel are aware of the location and route
to the shower. Guidance should also include instruction on how
to disrobe and dispose of clothing used during dip treatment
processes. All contaminated clothing and PPE must be removed
before entering the shower room. Contaminated clothing should
be placed in plastic bags and PPE in Separate plastic bags.

Broker/importer personnel should be informed that clothes wore
during treatment must be washed in hot water with detergent
and that they should be washed separately from other clothes

The plant material should be released to the Broker/importer
only if they are using/provide a vehicle that has a compartment
physically separated from the cab, for example, a pick-up truck
of tractor trailer.
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Nonchemical Treatments

Overview

Overview page-3-1-1

Heat page-3-2-1

Cold Treatment (CT) page-3-7-1
Irradiation  page-3-8-1

The Nonchemical Treatment section of this manual is organized by the
following nonchemical categories:

¢ Heat

¢ Cold

& Irradiation
Use the Table of Contents that follows each tab to quickly find the

information you need. If the Table of Contents is not specific enough,
then turn to the Index to find the topic and its page number.
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Nonchemical Treatments

Heat

Introduction page-3-2-1

Heat, Hot Water Immersion Treatment page-3-3-1

Heat = Steam Treatments page-3-4-1

Heat = Vapor Heat and Forced Hot Air Treatment page-3-5-1
Heat = Forced Hot Air = Niger Seed page-3-6-1

Introduction

Heat treatments are generally based on maintaining the plant material
at a specific temperature for a specified time. Heat treatments, as
other quarantine treatments, are designed to Kill plant pests without
destroying or appreciably devaluing the infested commodity. The
following heat treatments are described in this section:

€ Hot Water Immersion Treatment

¢ Steam Treatments

€ Vapor Heat and Forced Hot Air Treatment
& Forced Hot Air - Niger Seed
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Hot Water Immersion Treatment (in General)

Principle

Hot water immersion treatment (also called hydrothermal treatment)
uses heated water to raise the temperature of the commodity to the
required temperature for a specified period of time. This is used
primarily for certain fruits that are hosts of fruit flies, but may also be
used for nursery stock for a variety of pests.

Schedules

Refer to the appropriate section in the Treatment Manual for
Treatment Schedules. The time/temperature relationship varies with
the commodity and pest. Typically, the pulp temperature is raised
using water heated to between 115°F and 118°F for a prescribed
period of time.

Procedures

& Before the start of each treatment, examine the facility for proper
operation of the heating, circulation, and recording equipment.
Examine continuous flow equipment (submerged conveyor belt)
at the start of each day or run

¢ Commodities subject to size restrictions require a preliminary
culling procedure to eliminate oversized items prior to treatment

*

Conduct all treatments in an approved tank

& Entire treatment will be under the general monitoring of APHIS,
and may be further governed by a signed Work Plan (for foreign
facilities) or Compliance Agreement (for domestic facilities)

€ Load immersion tanks in a manner approved by the U.S.
Department of Agriculture (USDA), usually using baskets with
perforations that allow adequate water circulation and heat
exchange

€ Number each treatment container or lot before placing in the
immersion tank
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Checklist of USDA-APHIS Minimum Requirements for Hot Water Immersion Treatment Facilities: General Requirements

€ Record the temperature and duration of each hot water dip with
an automatic temperature recording system

< A responsible employee of the packing company must
indicate on the printed temperature record the starting time,
lot number, duration of each treatment, and initial each entry

< An alternative recording system can be used only with prior
APHIS approval

« During certification, the average pulp temperature becomes
the minimum commercial treatment pulp temperature

% During commercial treatments, the "Adjusted Tank Sensor
Temperature" in is used as the lowest treatment temperature.
Refer to Figure 6-1-1 on page 6-5-3 for more information.

& Stamp all boxes of hot water-treated fruit, Treated with Hot
Water, APHIS-USDA, together with the numerical designation
APHIS has assigned to the particular treatment facility

€ When treatment is complete, promptly move commodities treated
at origin to an insect-free enclosure

< Maintain the insect-free commodities throughout the
shipping process, this can be accomplished by using
insect-proof containers, screened or enclosed rooms, doors
with air-curtains, or some combination of the above

Checklist of USDA-APHIS Minimum Requirements for Hot Water Immersion
Treatment Facilities: General Requirements

Proposal Submission

Follow the accepted protocol when submitting proposals for new hot
water facilities. (In the chapter Certifying Facilities on page 6-1-1, see
the discussion titled, Protocols for Foreign Treatment Facilities on
page 6-5-8).

On-Site Inspection Option

When the construction is 75% complete, the firm can request APHIS to
make an on-site inspection. This interim inspection is optional.
However, a final inspection is required as well as performance tests of
the equipment. All costs involved must be prepaid by the requesting
firm.

Facility Design

APHIS does not provide construction details, but only this list of
minimum requirements. Design and construction of the hot water
facility is the responsibility of the owner, in consultation with an
engineering firm. (Engineering firms and sources of supply are
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Checklist of USDA-APHIS Minimum Requirements for Hot Water Immersion Treatment Facilities: General Requirements

Batch System
(Sometimes
Called “Jacuzzi
System”)

Continuous Flow
System

provided in Reference Guide to Commercial Suppliers of Treatment
and Related Safety Equipment on page H-1-1.) To take into account
variations in facility size, availability of materials, economic feasibility,
and individual preference, APHIS allows a wide range of design
flexibility.

Although each facility is somewhat unique, there are two basic designs
for hot water facilities. The two types are referred to as the batch
system and the continuous flow system.

Most hot water immersion treatment facilities are the batch system
type. In this system, baskets of fruit are loaded onto a platform, which
is then lowered into the hot water immersion tank where the fruit
remain at the prescribed temperature for a certain length of time, then
are taken out, usually by means of an overhead hoist. In this system,
the treatment chart must indicate (by an identifiable marking) when a
fruit basket is prematurely removed from the tank. Other alternatives
include a solenoid switch, sensor, or similar device that disengages
whenever a basket is removed from the treatment tank, or a locking
device to make it physically impossible to remove the fruit until the
treatment is fully complete.

In the continuous flow type of system, the fruit are submerged (either
loosely or in wire or plastic mesh baskets) on a conveyor belt, which
moves slowly from one end of the hot water tank to the other. Belt
speed is set to ensure the fruits are submerged for the required length
of time. This system requires an instrument to monitor the speed of
the conveyor belt. This can be accomplished by attaching a speed
indicator (encoder) to the gear mechanism. The belt speed is recorded
on the same chart as the time and temperature, and also indicates
whether the belt is moving or stopped during the treatment cycle.
Smaller fruits require less treatment time than larger fruits. Therefore,
conveyor belt speed should be adjustable to accommodate treatments
of different lengths of time. As an alternative, the belt speed may
remain constant, but the length of the submerged portion of the belt is
adjusted according to the length of treatment time required for the
particular size of fruit. The conveyor must prohibit either forward or
backward movement of the fruit during treatment (due to flotation).

Some operators believe that treating fruit while it passes through the
system on a conveyor belt is an advantage. Few new systems of this
type were built after 1990, presumably because mechanical fruit
damage (scratching of the peel) often occurs if the fruit are not in
baskets. The system also occupies much more floor space in the plant
than a batch system.
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Electrical and Electronic Components

Water Quality

The water used for washing, dipping, hydrocooling or showering the
fruit should be chlorinated at a level not to exceed 200 parts per
million (ppm). This level is easier to maintain if the water is first
filtered and run through a flocculation process to remove organic
material that would otherwise bind with the chlorine.

The facility should check the water for microbial contamination on a
regular basis. To maintain sanitary conditions, change water as
necessary. Implement standard operating procedures to include water
change schedules for all processes that use water. To ensure the safety
of the fruit, the facility must clean and sanitize surfaces that come
into contact with water, such as wash tanks, hot water tanks, and
hydrocooling tanks as often as necessary. To ensure efficient
operation, routinely inspect and maintain equipment designed to
assist in maintaining water quality, such as chlorine injectors,
filtration systems, and backflow devices.

AUTEN Periodic monitoring by the facility is critical, because chlorine levels above 300
ppm can result in metal corrosion.

Electrical and Electronic Components

Wiring

Electrical wiring throughout the facility must meet both international
as well as local safety code requirements. To eliminate shock hazard,
earth grounding is required for all electrical wiring located in the
vicinity of water. To prevent damage, shield wires inside metal or PVC
conduit.

Computers and Microprocessors

To maintain accuracy and reliability, place computers and
microprocessors in a climate-controlled (air-conditioned) room. This
room should be above tank level, provide a clear view of the treatment
tank(s), and be lockable. This room can also serve as an office for the
inspector.

Commercial Line Conditioner (Surge Protector)

A commercial line conditioner is recommended for use with computers
and microprocessors to provide protection from voltage irregularity
(power surges), noise reduction, and harmonic distortion.

Electrical Generator

In the event of a power outage and to provide a secondary source of
electricity to enable continued plant operation, an electrical generator
is recommended as a backup power supply.
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Boilers and Thermostatic Controls

Fruit Sizing Equipment

In the Treatment Schedule, the duration of hot water immersion
depends on the particular weight class and variety of the fruit being
processed. The inspector must visually inspect and weigh the largest
fruit until the inspector is satisfied that all of the fruit is within the
weight class, with no more than three fruit over the weight class. The
weight inspection must occur for each lot change (orchard or variety)
to ensure the accuracy of the sizing equipment. No mangoes will be
accepted that are over the weight class.

It is very important to have accurate sizing equipment that sorts the
fruit into groups, either by diameter or by weight. (Weight sorting is
the preferred method.) If the weight range is too broad, recalibrate the
equipment.

Boilers and Thermostatic Controls

Adequate Water Heating Capacity

The hot water facility must have adequate water heating capacity (i.e.,
a powerful enough boiler), and accurate enough thermostatic controls
to hold the water temperature at or above the temperatures prescribed
in the Treatment Schedule for the given length of time.

Thermostatic Controls (Set Point)

APHIS requires that the thermostatic controls be automatic. The
temperature set point(s) are determined and approved during the
official performance test, and must be high enough to ensure the
water in the treatment tank will meet or exceed the minimum
treatment temperature prescribed for the fruit. Once approved, do not
tamper with the temperature set points. Temperature set points must
remain constant for the entire shipping season. However, if the
operator of the facility requests a change in set points, the inspector
should conduct a new performance test. If this test is unsuccessful,
revert the tanks to their prior set points.

Multiple Set Point Option

Managers of some facilities use multiple set points for each tank. The
initial set point is higher than the other set points. All set points will
be selected by the facility manager or systems engineer based on
results of the preliminary performance test.

Verify the set points during the official performance test, and the same
procedure must be repeated on each subsequent commercial
treatment. This system works only for tanks that treat only one cage
(basket) of fruit at a time.
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Water Circulation

Tanks are not allowed to have any set point that is lower than the standard
treatment temperature for the commodity being treated (115°F in the case of
mangoes).

Important

Water Circulation

Install a water circulation system in the tank to provide uniform water
temperatures throughout the treatment process and to avoid the
formation of cool pockets during treatment. To guarantee that the
equipment is not turned off during the treatment process, the controls
for the circulation pumps or propellers must be tamper resistant. For
the safety of personnel working in the area, shield pulleys on all
pumps located within six feet of the floor.

After the first five minutes of treatment (with the tank sensor at
"lowest temperature permitted at that set point"), differences in the
lowest and highest actual temperature sensor readings of more than
1.8°F may be accepted on a case-by-case basis.

Using a flotation barrier, keep the fruit at least 4 inches (10.2cm)
below the water surface during the treatment.

Temperature Sensors

Type of Sensor

Permanently install platinum 100-ohm resistive thermal detectors
(RTD sensors) in the lower third of the tank. The resistance of an RTD
sensor linearly changes with temperature, whereas thermistors and
thermocouples are nonlinear and less stable. Major advantages of
RTD sensors include long-term stability, high signal levels, and overall
accuracy of the system. Place the sensor unit within the distal 1 inch
(2.54cm) of the sensor rod. The sensor must have an outer sheath of
0.25 inch (6.4mm) or less in diameter.

Number of Sensors Required and Their Placement

For continuous flow systems, the minimum number of sensors
required is at least 10 per tank, which must be spaced throughout the
length of the conveyor. For batch systems, the requirement is at least
2 sensors per tank. However, in tanks that treat multiple baskets
(cages) of fruit, there must be at least 1 sensor per basket position. (A
tank with 4 basket positions, for example, would require at least 4
sensors). In both the batch and continuous flow systems, install
sensors in the lower third of the tank.

07/2008-26
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Temperature Recorder

Tank Access for Temporary Placement of Portable Sensors

The hot water tank must be designed to accommodate the temporary
placement of numerous portable sensors or probes to be used during
the performance testing procedure required for certification or
recertification. During the testing procedure and at the direction of the
inspector who conducts the performance test, position the temporary
sensors throughout the load of fruit. The facility is required to
purchase and have available 24 portable thermistor or thermocouple
sensors (each with its own flexible cord at least 10 feet in length), and
a portable temperature monitor that reads to the nearest one-tenth of
a degree.

Certified Glass-Mercury Thermometer

The treatment facility is required to have at least 1 high-accuracy,
water-immersible, certified glass-mercury stick thermometer on the
premises at all times. This thermometer must be accurate to 0.1°F (or
C) and will cover the range between 113°F and 118°F (45°C to 47.8°C).
It will be used as the standard against which all sensors are
calibrated. Normally, 1 glass thermometer is left hanging in each tank
during the performance testing procedure.

Temperature Recorder

Use an automatic temperature recorder (strip chart or data logger) to
record the time and temperature during each treatment.

Automatic Operation

The instrument used for recording the time and temperature must be
capable of automatic operation whenever the hot water treatment
system is activated.

Long-Term Recording

The recording equipment must be capable of nonstop recording for an
extended period of time. Continuous flow systems require recording
equipment capable of operating for up to 12 consecutive hours.

Recording Frequency

The time interval between prints will be no less than once every two
minutes. Alternatively, a strip chart system can be used that gives
continuous color pen lines. The numerical print or pen line
representing each temperature channel (sensor) must be uniquely
identified by color, number, or symbol. It is not necessary to record
temperatures from sensors located in portions of the tank not in use.
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Temperature Recorder

Accuracy

The accuracy of the temperature recording system (i.e., sensors and
recorders) must be within 0.5°F (0.3°C) of the true temperature (as
verified by a certified glass-mercury thermometer). The temperature
variation for the control sensors should be as close to zero as possible.

Repeatability

When used under field conditions over an extended period of time, the
recording equipment must be capable of repeatability to within O.I°F
(or C) of the true calibrated readings. Failure to maintain reliability,
accuracy, and readability in a previously approved instrument will
result in cancelling approval. The design construction and materials
must be such that the typical environmental conditions (including
vibration) will not affect performance.

Calibration

Individually calibrate channels (sensors) against a certified
glass-mercury thermometer reading in tenths of a degree Fahrenheit
or Centigrade, within the range of 113°F to 118°F (45°C to 47.8°C).
The engineering firm that installs the recording equipment must also
calibrate it. (Calibration equipment often used for this purpose
includes, for example, a Decade instrument and relay range cards.)
Calibrate the sensors at or near the fruit treatment temperature
(around 115°F), not at 32°F.

Range

The recorder must be programmed to cover the entire range between
113°F to 118°F (45°C to 47.8°C), with a resolution of one-tenth of a
degree. The range should not extend below 100°F (37.8°C) nor above
130°F (54.4°C). If the range band of the recorder is wider than this,
restrict it (narrowed) with proper programming.

APHIS-Approved Recorder Models

Some recorder models currently on the market are not approved by
APHIS for various reasons. For example, if the recorder only displays
the sensor numbers and temperatures without making a printout on
paper; or if it prints out the temperature data only after the treatment
has been completed it is not approved by APHIS. (These are known as
memory loggers.”) These two types of recorder models do not provide
an adequate level of monitoring during treatment. Also, revolving
circular charts are not acceptable because of the difficulty in reading
fractions of one degree.

Temperature recorder models presently approved by APHIS are listed
below. They can be either of the strip chart or data logger type. Some
have adjustable chart speeds. Additional temperature recorder models
may be added to this list upon petition to the TQAU on page 3-3-15.
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Temperature Recorder

To seek APHIS approval for recorder models not listed, submit the
manufacturer’s technical brochure to the TQAU on page 3-3-15 for
evaluation.

Approved Strip Chart (Pen) Recorder Models

Strip chart recorders are no longer approved for installation in new
facilities or used to replace any style of recorder.

Important

® & 6 6 O 6 6 O 06 0

*

Chessel 346

Honeywell DPR 100A (3-channel capability)
Honeywell DPR 100B (6-channel capability)
Honeywell DPR 100C (3-channel capability)
Honeywell DPR 100D (6-channel capability)
Honeywell DPR 180 (36-channel capability)
Honeywell DPR 1000 (6-channel capability)
Honeywell DPR-3000, version D4 (32-channel capability)
Molytek 2702

Neuberger P1Y

Toshiba AR201

Tracor 3000

Approved Data Logger Recorder Models

*

L R 2R 2
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ASICS Systems B & C

Chino AA Series

Cole Parmer (32-channel capability)

Contech (10- and 16-channel capability)

< Model: Smart Seda

Flotek (must be attached to a printer)

HACCP Warrior PTR- 4 (4-channel capability)
HAACP Warrior PTR- 10 (10-channel capability)
Honeywell DPR 100B (6-channel capability)
Honeywell DPR-1500 (30-channel capability)
Honeywell DPR-3000, version D4 (32-channel capability)
HyThsoft v2

IBM-PC (must be attached to a printer)
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Alarm System

Celsius or
Fahrenheit
Scale

Scale Deflection

Sample
Required

Chart Speed

Chart Length

Koyo, Model Direct Logic DL 350, with Hidro Soft
Nanmac H30-1

National Instruments (hardware + software) (64-channel
capability)

Omega OM-205

Omega OM-503

Ryan Data Mentor (12-channel capability)
€ Tracor Westronics DDR10

* o o

Chart Paper Specifications

Temperature can be recorded either in Fahrenheit or Celsius,
although Fahrenheit is preferred by APHIS.

Scale deflection on the strip chart paper must be at least 0.10 inches
for each degree Fahrenheit, or at least 5mm for each degree Celsius.
Greater width between whole degrees, however, is preferred. Between
each line representing one degree, there must also be finer lines, each
representing subdivisions of one-tenth or two-tenths of a degree, in
the range of 113°F to 118°F (45°C to 47.8°C).

Submit a sample of the strip chart or numerical printout made by the
recording equipment to TQAU on page 3-3-15. It should be in the
exact format to be used at the facility during the treatment cycle. Each
symbol on the print wheel (or ink color, in the case of strip charts)
must correspond to and identify the particular sensor that it
represents.

Chart speed for strip chart recorders must be no less than 1 inch for
every 5 minutes of treatment time.

The chart paper must be long enough to display at least 1 entire
treatment. Continuous flow systems must contain enough chart paper
to continuously record temperatures for up to 12 consecutive hours.

Alarm System

An alarm is required for all batch (Jacuzzi) systems, in order to notify
packinghouse employees that a treatment has been completed for a
particular basket (cage). This system can be an audible noise (such as
a horn, buzzer, or bell) or a highly visible light attached to a timing
device located on the equipment that indicates time and temperature.
Some facilities use both a noise and a light. To avoid “overcooking,”
the alarm system alerts the operator of the hoist to remove a basket
from the tank at the end of treatment.
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Safeguarding the Treated Fruit

Safeguarding the Treated Fruit

Screening and
Other Materials

Air Curtain

Loading of
Treated Fruit

Layout and Flow Pattern

Design the flow pattern of the fruit moving through the hot water
treatment process to ensure that fruit waiting to be loaded into the hot
water immersion tank cannot become mixed with fruit that has
already completed treatment. Submit a drawing showing the proposed
layout of the packinghouse to TQAU on page 3-3-15 for approval.

Garbage Disposal

In order not to attract fruit flies, place cut fruit, culled fruit, rotting
fruit, and miscellaneous garbage into covered containers and remove
from the premises daily.

Quarantine Area

Bring treated fruit to an insect-free enclosure immediately after
treatment. The treated fruit must remain there until loading into
insect-proof shipping containers. The designated enclosure is usually
a screened room. Packing line equipment, hydrocooling equipment,
and a cool storage room (if any), should be located in this area, but
this equipment is not a requirement. To prevent the movement of
untreated fruit (accidentally or intentionally) into the insect-free
quarantine area enforce effective procedures.

Ordinary window screen or mosquito netting (at least 100 mesh per
square inch) is sufficient to exclude fruit flies. Inspect it regularly and
repair it as often as needed. Solid glass, concrete, drywall, or wooden
walls are also acceptable.

Place on the wall or ceiling prior to entering any quarantine area an
apparatus that generates a high-velocity wind barrier or air curtain
(such as fans or blowers and associated air-directing chambers or
enclosures such as baffles, boxes, etc.). This device must exclude the
possible entry of fruit flies into the insect-free enclosure. (For facilities
approved prior to July 1, 1997, vertically hang clear plastic flaps, as
minimally required, at the doors to the insect-free enclosure.

When not in use, close doors leading from the quarantine area to the
loading dock. When loading, truck vans and containers must form a
fly-proof seal with the exterior wall. Prior to loading, inspect and
disinfect truck vans and containers. If wooden pallets are used, they
must be completely free of wood-infesting insects and bark. Apply a
numbered APHIS seal to each container before its departure.
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Pre-treatment Warming Options

Pre-treatment Warming Options

Prewarming the fruit is sometimes desirable in order to meet the
APHIS requirement that all fruit pulp temperatures be at least 70°F
before start of the certification performance test. At the very least, the
fruit pulp temperature must reach the minimum pulp temperature
stabilized during the certification test for commercial treatment. After
prewarming, take pulp temperatures from the mangoes located at the
coldest part of the crates and/or baskets. Do not take the pulp
temperatures from the mangoes that are located on the outisde of the
basket or crate.

Post-Treatment Cooling Options

Cooling the fruit after hot water treatment is not an APHIS
requirement. However, from the standpoint of fruit quality, many
facilities choose to install a system to cool the fruit after removal from
the hot water.

Hydrocooling of the treated mangoes is allowed after a waiting period
of 30 minutes following treatment unless the original dip times
indicated in the treatment schedule are extended for 10 minutes.
Allowing the fruit to simply stand for at least 30 minutes after being
removed from the hot water tank is thought to be helpful in Killing
immature stages of fruit flies because the mangoes complete their
“cooking” process during that time.

Refrigerated Room

The recommended storage temperature for mangoes is between 55°F
and 57°F (12.8°C and 13.9°C) at 85% to 90% relative humidity. These
temperatures delay softening and prolong storage life to approximately
2 to 3 weeks.

Fans

APHIS allows the use of fans in the screen room to blow air over the
fruit as soon as they are removed from the hot water tank (if desired).
However, the ambient air cannot be less than 70°F.

Hydrocooling
APHIS allows the use of a cool water tank or shower system, but with
the following provisions:

& During the waiting period and hydrocooling period, safeguard the
mangoes in a room or tunnel, separate from the hot water tanks

& Water temperature used during hydrocooling must be 70°F or
above

07/2008-26
PPQ

Treatment Manual 3-3-13



Nonchemical Treatments Heat, Hot Water Immersion Treatment

Facility Changes

*

Water used for hydrocooling should be chlorinated (not to exceed
200 ppm)

< Any other chemicals, such as fungicides, are optional, but
must be approved in advance by the FDA

Facility Changes

Hot water immersion treatment facilities whose construction was
approved under earlier guidelines can continue to operate with APHIS
approval. Newer facilities, however, are required to meet the current
requirements outlined in this checklist, which in most cases are more
strict.

Once TQAU on page 3-3-15 has formally approved the plans and
drawings for a hot water immersion treatment facility, the facility can
make no further changes in the equipment without APHIS approval.
Any proposed changes or improvements must be described in writing
(with accompanying drawings, if necessary) and must be approved by
APHIS in writing. Examples of proposed changes include adding
additional treatment tanks, adding a cold storage room, and changing
the model of the temperature recorder.

Safety and Health Checklist

L 2
*

* o

Adequate lavatory

Admission of children or unauthorized persons into the
treatment and packing areas prohibited if not accompanied by a
responsible employee

Approved safety ladders or walkways (catwalks, etc.) for
observing treatment tank operations

Electric power meets safety code requirements

< Electrical wiring, including switches and other connections,
contained in metal or PVC conduit and grounded to prevent
electrical shock

Engines, pulleys, drive belts, and other hazardous moving parts,
if located within six feet of floor level, guarded with a safety shield
or barrier

Fire extinguisher located near the boiler
First-aid kit located near moving machinery

Hard hats for workers and visitors in the treatment and loading
areas must wear (this is optional if not required by local
regulations)
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Work Plan

Work Plan

€ Steam and hot water pipes insulated or otherwise protected

& Sufficient lighting provided in working areas

A Work Plan is a formal agreement signed by a representative of each
treatment facility in a particular country, the Agriculture Ministry of
the host government, and by USDA-APHIS. Work Plans govern the
day-to-day operations of each facility and can be improved from one
year to the next. Work Plans usually contain additional provisions not
included in this checklist.

Fruit exporters are required to operate under general APHIS
monitoring and to be in full compliance with all APHIS regulations as
outlined in detail in the current Work Plan. The operator of the facility,
as well as the inspector assigned to the facility, should each keep a
copy available to resolve any disputes.

Address for Technical Contact

TQAU

Center for Plant Health Science & Technology
USDA, APHIS, PPQ, CHPST

Treatment Quality Assurance Unit

1730 Varsity Drive, Suite 400

Raleigh, NC 27606

Tel: 919-855-7450

Fax: 919-855-7493
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Address for Technical Contact
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This section includes information from the old Treatment Manual and is for
“iif future development.
Important
Principle

Steam at a temperature of 212°F will destroy most pathogenic
microorganisms of the common vegetative forms or the spore types
when in the growing or vegetative state in a short period of exposure.
Some spores, however, are much more resistant and will withstand
prolonged periods of exposure to steam at atmospheric pressure.
Saturated steam at temperatures of 240°F to 248°F (10 to 15 Ibs. pure
steam pressure) will destroy the most resistant spores in a brief
interval of exposure. However, near-complete air discharge from the
autoclave or steam chamber is necessary. When steam is admitted to
a chamber from which the air is completely evacuated, the
temperature of the steam throughout the chamber will advance at
once to the maximum range that can be attained for the pressure
carried. If air remains in the chamber, the ultimate temperature will be
reduced dependent upon the quantity of air remaining. Refer to a
recording or indicating thermometer for correct chamber
temperature-pressure relationships.

Steam Pressure Sterilization

Live steam is introduced into a closed chamber containing the
material to be treated until the required temperature and pressure are
indicated. The temperature/pressure relationship is maintained at or
above this point for the required exposure period. The exposure period
will depend on the nature of the material, quantity, and its penetrable
condition.
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Steam Jet Method

Loose Masses of Material

For loose masses of material, which permit rapid and complete
penetration of steam to all parts of the mass, no initial vacuum is
needed, but air must be released until steam vapor escapes, and
exposure at 20 pounds pressure for 10 minutes, 15 Ibs. for 15
minutes, or 10 Ibs. for 20 minutes is sufficient.

Closely Packed Material

For closely packed material, such as soil or baled straw, special
measures are needed to ensure rapid heat penetration to all parts of
the material. Baled rice straw, for example, is required to have a
density of less than 30 Ibs. per cubic foot since penetration at higher
densities is too slow to be practical. Soil, if in large containers, will not
allow adequate treatment under normal sterilization exposure periods.
Quicker penetration of the steam is obtained by first exhausting the
air in the chamber to a high vacuum and then introducing live steam
until the required positive pressure is reached.

Examples of the pressure-temperature relationships are listed below.
The gauge pressure in pounds per square inch corresponds to the
temperature of saturated steam in degrees Fahrenheit. Zero gauge
pressure corresponds to an absolute pressure of 14.7 Ibs. per square
inch. The figures are based upon the complete replacement of air by
steam. If air replacement is not complete the temperature for any
given pressure will be less than the corresponding temperature.

10 239.4
15 249.8
20 258.8
30 274.1
40 286.7
50 297.7
60 307.4

Steam Jet Method

Live steam from a jet or nozzle is forced into or through a more or less
loose and open mass of material in such amount and for such period
required to raise the temperature of all parts of the mass to
approximately 212°F. This method takes advantage of the considerable
latent heat liberated when steam condenses into water. This process
does not effect complete sterilization since spore-forming bacteria are
not always destroyed. Since no spore-forming bacteria are known that
cause plant diseases, however, and fungi are readily killed by the
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Steam Jet Method

temperatures reached, this process is effective for quarantine
purposes if the necessary degree of heat is generated in all parts of the
material.
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Vapor Heat (VH) and Forced Hot Air (FHA) treatments use heated air to
warm fruit to temperatures that are lethal to target pests, primarily
fruit flies. Generally, VH treatment differs from FHA only in the
relative humidity of the air in the treatment chamber; higher humidity
levels may preserve fruit quality. Unless otherwise noted, information
in this chapter applies to both VH and FHA treatments for fruits and
vegetables.

This chapter describes processes for routine (commercial) treatments
for fresh fruits and vegetables at VH and FHA facilities. See
“Certification of Forced Hot Air and Vapor Heat Treatment
Facilities” on page-6-6-1 for VH and FHA certification and
equipment requirements.

VH treatment schedules can be found in “T106—Vapor Heat” on
page-5-2-64. FHA treatment schedules can be found in “T103—High
Temperature Forced Air’ on page-5-2-54.

Procedures

‘ Introduction

Before any treatments are conducted at a facility, the authorized PPQ
official should familiarize themselves with the facility and the way the
chamber functions. The official should also carefully review the
treatment schedule for the commodity(ies) that will be treated, and
any special requirements specified during certification, in the
workplan or in the compliance agreement.
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Procedures

Pretreatment

Prior to treatment, the PPQ official must ensure that the facility and
the chamber are in good working order and the permanent
temperature sensors are functioning properly. Conduct a brief facility
inspection before any other steps in the treatment process are taken.
During this inspection, the official verifies that all safeguarding and
quarantine measures are in place and that there are no obvious
problems that may affect the treatment. If any deficiencies are found,
correct them prior to treatment. After the inspection, the official will
assist facility personnel in the calibration of the permanent
temperature sensors. Refer to the section “Calibrating the Permanent
Temperature Sensors” on page-6-6-4 " for calibration procedures.

Before treatment, the PPQ official ensures that the commodity meets
the requirements specified in the Treatment Manual, the certification
conditions, the workplan and/or the compliance agreement. These
requirements generally include:

€ Fruit size and weight requirements: The process and/or
equipment used to sort the fruit should be verified by measuring
or weighing the fruit that is to be treated. Sampling rates may be
provided in the workplan, compliance agreement or certification
conditions. If no rates are provided, weigh and measure 30
suspect fruit per treatment lot. If fruit are found that do not meet
the size and weight requirements, the sorting process and/or
equipment should be evaluated and the fruit resorted.

€ Fruit pulp temperature: There are no specific pretreatment fruit
pulp temperature requirements. However, the temperature of the
fruit pulps within the treatment lot should not vary by more than
3.0°C (5.0°F). The PPQ official verifies that the pulp temperatures
meet this requirement prior to treatment.

& Pest inspection: The PPQ official conducts pest inspections
required by the workplan and/or compliance agreement.

Loading

Load the fruit into containers (crates, lugs, or bins) according to the
requirements in the certification conditions or workplan. Generally,
these requirements will indicate whether or not the fruit must be
sorted and the volume of fruit allowed in each container.

Load the containers onto pallets or into cabinets according to the
requirements in the certification conditions or workplan. These
requirements may specify that containers with larger fruit must be
located in the colder areas of the stack or that certain layers of
containers are left empty when partial loads are treated.
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Procedures

The permanent temperature sensors are placed in the largest fruit in
the treatment lot as it is being loaded into the containers. Insert the
tip of the sensor into an area of the fruit pulp that will take the longest
to reach treatment temperature. The PPQ official monitors the
placement of the permanent sensors and verifies that the probes are
placed in the locations required by the certification conditions.

Conducting the Treatment

After all the fruit is loaded into the containers and onto the pallets,
and the permanent probes are properly installed, load the fruit into
the chamber. The chamber doors should be closed and locked to
prevent accidental openings. The PPQ official (and the NPPO official, if
required by the work plan or compliance agreement) must initial the
treatment temperature record and the chamber operator can then
initiate the treatment.

During the treatment, the PPQ official must monitor the permanent
temperature sensor data to ensure the treatment is proceeding in the
approved manner. The PPQ official must also check the chamber for
leaks or other problems during the treatment.

Verifying the Treatment

The PPQ official must review the treatment temperature record after
the treatment is complete. The official must ensure that the
temperature and recording interval requirements have been met.
Additionally, the official must verify that the requirements for the
duration of the run up and dwell times are conducted according to the
treatment schedule. Time requirements for the run up and dwell time
are continuous. Once the PPQ official determines that all the
treatment requirements are met, the PPQ official must sign and date
the treatment record.

Important The following terms are referred to in the treatment schedules:
Treatment
Terminology € Heat up time: the minimum time allowed for all the temperature
probes to reach the prescribed minimum pulp temperature (may
also be referred to as the approach or run-up time)
€ Heat up recording interval: the time interval required for
recording temperatures during the heat up time
¢ Minimum air temperature: the minimum temperature required
for the air in the chamber
¢ Minimum pulp temperature at end of heat up: the minimum
temperature required for all fruit pulp temperature probes
& Dwell time: the length of time all pulp temperature probes must
maintain the minimum pulp temperature
05/2008-25 Treatment Manual 353
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Record Keeping

& Dwell recording interval: the time interval required for
recording temperatures during the dwell time

¢ Cooling method: optional and may be either hydrocooling or air
cooling

TABLE 3-5-1 Example of a Treatment Schedule

Heat Up Time: 4 hours
| Heat Up Recording Interval: | 5 minutes
Minimum Air Temperature: N/A
" Minimum Pulp Temperature at End of Heat Up: | 47.2°C/117.0 °F
Dwell Time: 5 minutes
" Dwell Recording Interval: | 5 minutes
Cooling Method: Forced air or Hydrocooling

PPQ has no requirement.

"N/A" in any of the requirements in the Treatment Schedule indicates that

Post Treatment Handling

After the treatment is complete, move the fruit from the chamber into
the quarantine area. Cool the fruit according to the requirements
listed in the treatment schedule.

Record Keeping

Keep all treatment records at the treatment facility for one year after
treatment. The facility must also maintain a record of all problems
and/or breakdowns and any maintenance performed on the chamber.
All the records listed above must be made available to the PPQ official
upon request.

Common Problems and Failure Points

If the temperature recording intervals and minimum temperature
requirements are not met, the treatment fails. The only exception to
this is that a probe may record no data for a single recording interval
during the treatment. (Note: This does not mean the temperature may
be out of range, only that the data may be missing). After reviewing the
treatment data, the official should sign and date the data.

If a problem arises during treatment, such as a probe stops recording
data or the temperature drops below the required temperature, the
treatment will fail. The facility manager must determine if the fruit will
be re-treated or will be removed from the chamber into the
non-quarantine area.
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Dry Heat Treatment Facilities for Niger (Guizotia abyssinica)

Niger seed is grown as a marginal crop mainly in India, Ethiopia and
Burma and is imported into the United States for bird feed. Since
Niger seed from India, Ethiopia and Burma is frequently contaminated
with Federal Noxious Weed seeds, it is required to be heat treated in
accordance with T412 treatment schedule.

Location of Treatment Facilities in the US

Construct the proposed niger treatment facility near the port environs;
not exceeding 10 miles from the port.

Checklist of USDA-APHIS Minimum Requirements for Dry Heat
Treatment Facilities for Niger seed Treatment

Minimum € Accuracy of the total temperature recording system must be
Requirements within plus or minus 0.5°F. (0.3°C) of actual temperatures as
for Dry Heat recorded by a certified calibrated thermometer

Treatment ¢ Action plan is be established to address any pests that may be

associated with the storage, treatment, or shipment of niger seed

& All the valves and controls that affect heat flow to the treatment
system are secured to avoid manipulation by unauthorized
personnel during the treatment process

€ Audible alarm or highly visible light is installed on burners or
other equipment to indicate system failure and/or when not
operating properly

€ Gear systems used to control the niger seed conveyor (if
applicable) are capable of being adjusted as necessary to meet
treatment requirements

[l 05/2008-25 Treatment Manual 3-6-1
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Dry Heat Treatment Facilities for Niger (Guizotia abyssinica)

Facility
Requirements

Il Treatment

Requirements

*

2

Heating controls are automatic and run continuously throughout
the treatment process. Manual adjustments are allowed, if
necessary.

Minimum of two temperature probes are situated in the
heat-treating equipment in such a way as to determine that all
niger seed being treated reaches the target temperature

Proper sanitation measures are implemented to ensure there are
no potential breeding grounds for pests on the premises, and
therefore, little risk of reinfestation or cross-contamination

Seed processing equipment has the capability to divert for
retreatment any nontreated or treated seeds that do not meet
treatment standards

Speed indicator is present for continuous flow systems.

Temperature readings are recorded on the chart at time intervals
not exceeding 4 minutes between each reading

Temperature recording chart is showing changes in temperature
in increments of not less than 0.1 inch for each degree
Fahrenheit (°F) or 5 mm for each degree Celsius (°C)

Treated seeds are stored in a location separate from nontreated
seeds-the treated and nontreated seeds must be handled in a
manner to prevent cross-contamination

Requirements for a valid treatment

2

Facility operators or managers must record the following
information on each treatment chart:

% Date
% Lot number
< Operator signature

Minimum number of temperature recording elements is two fixed
temperature probes-accurate time/temperature records will also
be maintained for any additional probes

Treatment must be in a Niger seed facility maintaining current
valid approval in good operating order so as to be capable of
providing an acceptable treatment

The Niger seed heat treatment schedule will be for at least 15 minutes
at 120°C (248°F) and the following procedures will be used by
operators to determine if treatment standards are met.

*
*

Examine treatment records for completion of treatment

If any temperature reading falls below 120°C (248°F), nullify the
treatment for that specific lot of seed and retreat the seed
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Documentation
Requirements

The Plant and
Warehouse
premises

Containers and
Packaging

Waste Disposal

Post Treatment
Requirements

& If, for any reason records indicate that the niger seed was not
held at the target temperature for the required time, retreat the
niger seed and correct the reason for the faulty treatment before
continuing any niger seed treatment

& Verify that the niger seed was kept at the target temperature for
the required time

€ Maintain a logbook of all niger seed treatments

€ Maintain records of equipment breakdowns and repairs and
changes or modifications to the treatment process

Sanitation and Pest Control

The premises must have a cleaning and control program. The facility
manager will ensure that there are no potential breeding grounds for
pests in the premises, and therefore little risk of reinfestation or
cross-contamination.

The facility manager will ensure that packaging, whether used or new,
is checked and cleaned for pests so that the packages are not a source
of pests and contamination

To minimize contamination risk and eliminate pest breeding sites, the
facility manager will implement a regular waste program for waste and
for nonconforming or infested produce.

& After treatment and cooling, immediately place the niger seed in
new bags-treat or dispose the old bags in a manner that will
eliminate regulated pests.

¢ PPQ will monitor (by sampling the treated seeds periodically) for
actionable contaminants

%  Some time in the middles of the bagging process, sample
every 25th lot after treatment

« Perform random inspections and viability tests as needed by
PPQ at the Port of Entry
Label each sample with the following information:
& Bill of lading number
Container and lot number
Date the sample was taken
Date the seeds were treated

Origin of seed

® 6 O 6 o

Vessel name and nationality

05/2008-25
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Send laboratory results with the above information to:

USDA-APHIS-PPQ-CPHST
Treatment Quality Assurance Unit
1730 Varsity Drive

Suite 400, Raleigh, NC 27606
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Intransit Cold Treatment Procedure of Ships: Introduction

The use of sustained cold temperatures as a means of insect control
has been employed for many years. Rigid adherence to specified
temperatures and time periods effectively eliminates certain insect
infestations. Treatments may be conducted in refrigerated
compartments of transporting vessels or in containers cooled by the
ship’s refrigeration system or by individually refrigerated containers.
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Performance Survey of Vessels for Approval

Owners of vessels seeking approval to conduct intransit CT should
apply in writing to:

USDA-APHIS-PPQ-CPHST
Treatment Quality Assurance Unit
1730 Varsity Drive, Suite 400
Raleigh, NC 27606

The vessels and/or containers must be capable of maintaining fruit
pulp temperatures within the specified CT schedules. To monitor
these treatments, the vessels and/or containers must be equipped
with a temperature recording device which meets the approval of PPQ.
Specifications for temperature recording installations and other
requirements for approval are supplied upon request (see Certification
of Cold Treatment on page 6-4-1).

PPQ officers conduct vessel and/or container approval tests under the
general guidance of CPHST. CPHST will provide the officers with the
necessary information for the testing of specific vessels and/or
containers. The information will include plans of the refrigerated
compartments with the number and location of the temperature
sensors and other data as may be required.

The vessel must be docked prior to testing. Also, vessel’'s hold must be
empty before it can be tested and certified by PPQ. Vessel approval
tests can be performed at ports in the United States or most overseas
ports. Fifteen working days, excluding weekends and holidays, will be
required for PPQ to make travel arrangements to overseas ports.

Prior to the approval tests, a representative of the instrument
company should have checked the temperature recorders. This
representative should be available during the test to advise on the
operation of the instrument and to correct deficiencies.

Performance Survey of Vessels for Approval

Meeting With Ship’s Officers

The ship’s officers in most instances will have received instructions on
the Agency’s requirements from their owners. However, a discussion
by the PPQ officer with these officers will provide for better
understanding and cooperation. The discussion should include
procedures used for the approval survey and the general treatment
procedures in accordance with Quarantine 56 (7CFR 319.56-2d). A
communication system should be made available to facilitate
communication between personnel in the compartments and the
recording room.
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Performance Survey of Vessels for Approval

Strip Chart
Recorder

Data Logger

Conventional
Vessels

Operation Check of Temperature Recording Instrument

The instrument should be in operation for at least 30 minutes prior to
the calibration test. During this time a check should be made of the
print interval, the chart speed, the print wheel, and the indicating
wheel.

The print interval is determined by measuring the time lapse between
each printing on the chart using the second hand of a watch.

The chart speed can be measured by noting the distance the chart
advances in 1 hour or can be determined by using the print interval
and the number of prints per inch or centimeter of chart. (For
sequence of clearance procedure, see Clearance of Shipments Cold
Treated in Transit on page 3-7-10.)

The print wheel should be checked for the proper symbols and
calibration point. The indicating wheel must correspond with the
symbol on the print wheel. The printing on the temperature chart
must be fully legible.

The instrument should be in operation for at least 30 minutes prior to
calibration tests. During this time the functioning of the visual
scanner, the printer, and the high limit setting should be observed.
The log sheets should be checked for proper format and serialization.

Data logger installations are utilized to record various components of the
vessel’s operating systems. Temperature recording is only a part of the record
which is produced. Under our approval requirements, the log sheets upon
which the intransit cold treatment is recorded are generally more detailed in

Important design than the standard commercial log sheet. They are prepared and
serialized to facilitate scanning and to provide a level of security against
fraudulent records. The USDA log should be printed on separate sheets with
no other ship data interspersed. Data loggers are programmed to print out
those temperatures above a set limit in a contrasting color. Some instruments
print a symbol to indicate this. The limit is set at the time of loading to a
temperature level which coincides with the projected treatment schedule.

Identification Check of Temperature Sensors

Individual sensors must be checked to verify that they are properly
labeled and correctly connected to the temperature recorder. This may
be accomplished by hand warming each sensor when its number
appears on the indicating wheel or visual display panel of the
recording instrument. A temperature change, which can be observed
at the instrument, should occur. If the instrument fails to react, the
sensor is incorrectly connected or the print wheel is out of sequence.
Correction by the instrument representative will be required.

10/2002-04
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Container
Vessels

Conventional
Vessels

To determine if the cables are correctly labeled as to position, resistor
plugs of specified sequential values (e.g., 29.5°F, 30.0°F, 30.5°F, 31.°F)
are coupled to the cables. The temperature value assigned to each
cable should register on the temperature chart in the proper
sequential order.

Calibration Check of Temperature Sensors

Compartment temperatures are to be lowered to near 0°C (32°F), for
the calibration tests. This requirement may be waived if insulated
containers (i.e., styrofoam) are provided for the ice/water test
standard.

determining calibration factors, if the reading is.05 or higher, then round to the

It is APHIS policy to use the standard “rounding rule” to deal with this issue. In

next higher number in tenths. If it is .04 or lower, then go to the lower number.
For example: If the calibration factor was .15, then round to .2. If it was .32,
then round to .3. Similar rounding can be used in actual treatment readings. If
an actual reading was 34.04, then round to 34.0, then add or subtract the
calibration factor, if necessary. If it was 34.07, then round to 34.1, then add
or subtract the calibration factor, if necessary.

The following is the process for developing ice/water standards:

*

Mixture of ice and fresh water is prepared in clean containers.
The ice must be crushed and completely fill the container. Just
enough water should be added to stir the mixture. The
percentage of ice is estimated at 80 to 85% while the water fills
the air voids (15 to 20%). As the ice melts, additional ice is added
to the water level is reduced. The ice water mixture must be
carefully prepared and stirred to maintain a temperature of 32°F.

Sensors must be submerged in the ice water mixture without
touching the sides or bottom of the container on each side.

Mixture must be constantly stirred during the entire testing
process.

Testing of each sensor in the ice water continues until the
reading is stabilized at the lowest temperature obtainable. Two
consecutive readings of the lowest temperature obtainable must
be recorded on the temperature chart or log sheet before
calibrations are certified. There should be at least a 60 second
interval between two consecutive readings for any one sensor;
however, the interval should not exceed 5 minutes. Also, the
recorder used with the sensors must be capable of printing on
demand and not just at hourly intervals.

Any sensor that reads more than plus or minus 0.3°C (0.5°F),
from the standard 0°C (32°F) must either be corrected by
calibration adjustments or replaced.
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Container
Vessels

& Every effort should be made to determine the calibrations to the
nearest tenth of one degree.

In contrast to conventional vessels, the temperature sensors are not a
permanent part of the temperature recording equipment aboard the
container vessel. They are fitted with a connector and are calibrated
using shoreside facilities equivalent to the recording equipment
aboard the vessel. The temperature recorder is equipped with cables
which terminate in the ship’s hold. The ends of these cables are fitted
with a connector to which the temperature sensors are coupled when
the container is positioned in the hold.

To calibrate the temperature recorder, a resistor plug, equivalent to a
0°C (32°F) reading, is coupled to the cable end. The calibration error
for each cable will be noted on the temperature chart in the same
manner as the standard ice water test.

Survey of Refrigerated Compartments

An examination of each empty compartment should be conducted to
determine its condition. Obvious faults, such as damaged doors or
bulkheads, should be reported. For new constructions, details of the
general layout of the compartments and their air distribution scheme
should also be reported.

The sensors and storage compartments for conventional vessels and
the sensor connectors for container vessels should also be checked to
determine if they have been numbered according to the approved
diagram for USDA sensors.

Reporting

Complete details of the testing of the recording equipment and
temperature sensors should be reported on PPQ Form 449 and
forwarded to the following address:

USDA-APHIS-PPQ-CPHST
Treatment Quality Assurance Unit
1730 Varsity Drive, Suite 400
Raleigh, NC 27606

The temperature charts or log sheets which contain the results of the
calibration checks should be attached.

In the event there are circumstances or pertinent facts which are
noteworthy but which cannot be included on the reporting form, a
narrative report listing such information should be submitted with the
PPQ Form 449.

10/2002-04
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Initiating Intransit Cold Treatments

General results of the test may be made known to the responsible
ship’s officers and representatives of the shipping line or instrument
company. After review by CPHST, a certificate of approval, valid for a
3-year period, will be issued. The address of the party to which the
certificate is to be sent should be included in the narrative report or on
PPQ Form 449.

Initiating Intransit Cold Treatments

Meet With the
Ship’s Officers

Conventional Refrigerated Vessel

The PPQ officer boards the vessel to discuss calibration tests,
refrigeration requirements, and loading and discharge procedures
with the responsible ship’s officers. Inspection and calibration of the
temperature recording system follow. All materials and labor for this
activity, except the calibration thermometer, should be supplied by the
vessel or vessel's agent. The officer acts in a supervisory capacity,
advising on proper procedure. As loading commences the officer must
take fruit temperature readings, advise on proper stowage, and place
temperature sensors into the fruit at appropriate intervals and
locations. When loading operations are completed, the appropriate
documents should be distributed as required.

In countries with which USDA-APHIS has a cooperative agreement, these
activities can be conducted by qualified officials from that country. Contact the
Preclearance Program Office in Riverdale, MD, for a list of qualified officials.

Important

On most vessels approved for intransit cold treatment the ship’s
officers will have had some instructions from their owners, regarding
requirements. However, a personal discussion with these officers will
provide for better understanding and cooperation. Such a discussion
should include: (1) temperature sensor and instrument calibration
testing (for which the vessel or vessel’'s agent must supply a mixture of
fresh water and ice in clean containers); (2) stowage arrangement; and
(3) treatment conditions. When loading is completed, the form letter of
instruction listing the treatment schedule must be issued to the
captain, along with the appropriate documents for presentation to the
clearance official at the port of destination.

Check Strip Chart Recorder. Prior to any testing, a full-length chart should

Instrument be installed by ship personnel so that all the required information will

Operation be part of a continuous record. The instrument should be in operation
for a period of at least one-half hour prior to calibration tests. During
this time, a check is made of the chart speed and print interval. The
printing must be legible. The ink pads should be freshly inked and
print wheels clean.
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Calibrate
Temperature
Recording
System

Monitor Loading
and Placement
of Temperature
Sensors

Confirm
Completion of
Loading

Prepare
Documents

Data Logger. A sufficient supply of log sheets must be available to
provide a continuous record of calibration and treatment
temperatures. The data logging system should be in operation at least
one-half hour prior to the calibration tests. During this time a
completed log sheet printout should be examined. The temperature
set-point for an alarm printout should be activated to verify that this
function is operational.

Only the compartments that will be carrying fruit under USDA-APHIS
regulations should be calibrated. Refer to Intransit Cold Treatments,
Performance Survey of Vessels for Approval (Operation Check of
Temperature Recording Instrument, Identification Check of
Temperature Sensors, and Calibrate Check of Temperature Sensors)
for complete instructions on calibration.

Experience with intransit cold treatments shows that the fruit should
be precooled before loading which enables the fruit to reach the
treatment temperature sooner. When precooled fruit is loaded, manual
fruit pulp temperatures should be taken to insure temperature
uniformity. If warm fruit is to be loaded in the same compartment as
precooled fruit, it should be identified so that a sensor can be inserted
in this fruit.

Sensors are to be placed throughout the load in locations representing
all areas of the compartment and from midway to the top of the load.
When more than two pulp sensors are available, one sensor should be
placed in the fruit carton nearest the air-sensor which is located
furthest from the cooler room.

If possible, the cartons in which the sensors will be located must be
opened and the sensor inserted well into the fruit. The tip of the sensor
must not extend beyond the fruit. In the case of small fruit, two or
more fruit should be used. The cartons are to be properly closed
following insertion of the sensors. If the fruit is palletized, it is
sometimes necessary to insert the sensor into the fruit from the side of
the carton. The pallet should be securely stowed to prevent shifting
and possible damage to the sensor.

When the loading is completed, the compartments are to be secured.
This information should be noted on the temperature chart or log
sheet by recording the date and time of completion of each
compartment and the officer’s signature. Fruit is not to be added to
the compartment after this has been completed.

A “Calibration of Temperature Sensors” record will be issued for each
shipment. It must show the temperature readings as taken from the

temperature chart or log sheet during the calibration testing. Readings
should be given to the nearest tenth of one degree. When the loading of

10/2002-04
PPQ

Treatment Manual 3-7-7



Nonchemical Treatments Cold Treatment (CT)
Initiating Intransit Cold Treatments

Distribution of
Documents

each compartment has been completed, the temperature reading of
each fruit probe should be obtained from the temperature recorder
and recorded on this form.

A "Location of Temperature Sensors” record will be prepared showing
the actual position of each fruit temperature sensor (see Location of
Temperature Sensors in Containerized Cargo (Cold Treatment) on
page A-1-8). This can be done either by a written description or by a
diagrammatic sketch. Compartment loading start and end times and
dates should be included on the form.

The "Instructions to Captain” form letter will be prepared and signed.

A PPQ Form 203 (for APHIS preinspected fruit) and a shipper’s
manifest containing the quantity and kind of commodity completes the
documentation of each shipment (see PPQ Form 203, Foreign Site
Certificate of Inspection and/or Treatment on page A-1-28).

The original “Calibration of Temperature Sensors,” “Location of
Portable Sensors,” a copy of the "Instructions to Captain,” and the
documents identifying the fruit will be placed in a sealed envelope and
given to the captain for presentation to the clearance official at the
port of destination. The original “Instructions to Captain” and one
copy of the “Calibration” and “Location of Sensors” documents will be
given to the Captain for his reference. Copies of all documents should
be sent to CPHST and to the clearance official at the port of arrival.

Container Vessel

During intransit cold treatment on container vessels, the containers of
fruit are refrigerated using shipboard refrigeration equipment. The
containers are placed in cells. Each cell is outfitted with a closed
refrigeration system with air distribution ducts. Each container is
individually connected to the air distribution ducts by pneumatically
controlled retractable supply and return air couplings. The group of
containers in any one cell (6 to 24) constitutes a unit shipment for
intransit cold treatment clearance.

The temperature recorders are generally located in the control room.
Each recorder has connecting cables which terminate at specific
locations within the cell. For 40-foot containers, each container
requires its own sensor. For 20-foot containers, if there are fewer than
5 containers in a cell, each requires its own sensor; if there are 5 or
more containers in the cell, then 1 of every 2 containers will be
equipped with a pulp temperature recording sensor.

When the containers have been positioned in the cell, the sensors are
connected to the available cables. Temperature records from these
containers are automatically recorded from this point to the time of
discharge. In addition to the vessel’'s pulp recorder sensors, which are
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Temperature
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Loading
Containers

Precooling Fruit

present in the containers, each container must be equipped with one
Type T” thermocouple wire sensor. This wire sensor is inserted into the
fruit during the loading of the container. Thermocouple wire sensors
provide the means to measure fruit temperatures in each container by
use of a compatible, portable temperature indicating instrument.
Temperature measurements are made during the precooling period at
the terminal and at the time of discharge.

Recorder sensors are tested under the monitoring of the designated
certifying official using testing equipment equivalent to the recorders
on board the vessel. The sensors are tested in a standard ice water
bath at 0°C (32°F). Sensors may be tested at a central point prior to
use provided the calibration errors are documented by the certifying
official, and the sensors remain in the custody of the certifying official
or person designated by that office.

Prior to loading fruit, the temperature recording system is tested
under the monitoring of the certifying official using resistor plugs of
known calibration (0°C) attached to the recorder’'s connecting cables.
Calibration error (which is the total of the combined error of the sensor
and connecting cable) for each position on the recorder is documented
by the certifying official.

Fruit in Shipboard-Cooled Containers

The following instructions outline the standard operating procedures
for the intransit movement of fruit in containers under USDA-APHIS
intransit cold treatment regulations.

Officials approved by USDA-APHIS are the designated certifying
officers (CO). The procedures for testing the temperature sensors and
recorders are followed as outlined above under Container Vessel,
Testing of Recorder Sensors at Shoreside and Testing of Temperature
Recorders Aboard the Vessel.

Each container is loaded under the direct monitoring of the CO.
Specific standard fruit packages approved by USDA-APHIS are to be
used in all containers.

Maximum loading temperature for pears and apples is 4.4°C (40°F).
Standard stowage is used in all containers and only one type of fruit
and one type of package.

Temperature sensors are inserted into fruit at predesignated positions
by the CO in all containers.

A seal is applied by the CO following the completion of loading of each
container. The seal number is documented by the CO.

Refrigeration is applied immediately upon the container’s arrival at the
terminal.
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Clearance of Shipments Cold Treated in Transit

Stowing
Containers on
the Vessel

Documentation
by Certifying
Officer

Treatment

Fruit is precooled at the terminal to 2.2°C (36°F) or below, prior to
loading on the vessel.

Just prior to loading on the vessel, fruit pulp temperatures in
containers are measured and documented.

Containers are placed in the cells in a random fashion. At least one
container equipped with a recorder sensor must be placed on each of
the levels.

Documentation of containerized shipments are more extensive than
the documentation that is normally associated with shipments in a
conventional vessel. The following information is recorded for each
container in the shipment:

4 Container identification number

Container position in cell

Container seal number

Pulp temperature at loading fruit in container

Pulp temperature at placing of container on vessel
Quantity of fruit in container

Random temperatures sampled at dockside during loading
Recorder cable calibration

Recorder sensor calibration

Recorder sensor position in container

Sensor and cable

® 6 O 6 6 O O O 0 0

Total calibration correction

2

Type of fruit in container

A continuous record of treatment temperatures is kept throughout the
voyage. A responsible ship’s officer must endorse the temperature
chart during every 24-hour period. Treatment is not completed until
so designated by a PPQ officer.

Clearance of Shipments Cold Treated in Transit

Conventional Vessel

Preliminary Prior to the arrival of the carrying vessel, the calibration and sensor

Planning location documents from the country of origin should have been
received at the port of entry. Two additional copies are also placed on
board the vessel, one of which is to be given to the PPQ Officer.
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Clearance of Shipments Cold Treated in Transit

Locate
Responsible
Ship’s Officer

Determine
Recorder Type

A certificate of calibration is required for all shipments. This includes
information as to the loading date and location of temperature sensors
within the commodity, as well as calibration correction factors for
every sensor.

The documents, and any accompanying correspondence, should be
checked for comments relating to deficiencies noted at origin. They
must bear the signature of a PPQ Officer or of an authorized official of
the exporting country. A list of such names and signatures for each
country is on file at CPHST. The list of names and signatures by
country is available upon request from CPHST.

Shipping line officials and pier supervisors should be informed of the
quarantine safeguards to be observed pending clearance. The officer
boarding the vessel should have several accurate thermometers. A
scroll winding device should be used when reviewing records from a
strip chart recorder.

The entries made on the intransit CT clearance report (PPQ Form 556)
should be completed during the actual performance of each step of the
clearance procedure. The instructions provide for a progressive
clearance in the event that treatments are not completed before a
vessel sails for a second U.S. port.

U.S. Vessel: Usually the Chief Engineer or Reefer Engineer.
Foreign Flag: Usually the Chief Officer or Captain.

Inform the officer to withhold discharging the treated commodity until
clearance has been completed.

Obtain the clearance officer’'s copy of the calibration documents from
ship’s officer (complete items 1-6, and 10).

Vessel with Strip Chart Recorders: Proceed to recorders with ship’s
officer. Determine if recorder is locked. Open recorder and check serial
number (complete items 11 and 12).

Determine print interval by measuring time period, in seconds,
between successive printing (complete item 13).

Stop recorder. Write name of vessel, date, time, and sign the
temperature chart. Request ship’s officer also to sign the chart.
Remove the chart and restart the recorder.

Return to quarters to review the temperature chart with the ship’s
officer.

Assemble the chart in scroll winding device. Using an appropriate
section of the chart, calculate the chart speed (complete item 14).
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Clearance of Shipments Cold Treated in Transit

answer obtained by the number of prints per 1 inch or 1 centimeter of chart;
multiply answer by 24 to obtain inches or centimeters per day. A sufficient
length of chart should be studied to obtain an accurate determination of the
number of prints per inch or centimeter.

e To calculate chart speed, divide the print interval in seconds into 3600: divide

Rewind the chart until the beginning of the chart roll is reached.
Check the calibration record; compare actual calibration readings on
the chart with the calibration data on the calibration document
(complete item 23).

calibration factor for each sensor. Check the sprocket holes for possible
misalignment of the chart. From the start of the precooling period, mark the
chart at regular intervals (i.e., every 24 inches or 144 cm) in numerical
sequence so the actual length of the chart can be determined.

When reading the recorded temperature values on the chart, use the

Review the chart to the point where the loading of the compartment
was completed. Determine the maximum and minimum fruit
temperatures at the time when sensors were inserted (complete items
24, 25, and 26).

Continue reviewing the chart through the precooling period to the time
when treatment commenced. Note abnormalities in the temperature
readings which might indicate an irregularity in the treatment process
(complete item 27).

Review the treatment portion of the chart for irregularities and
excessive temperatures (complete item 28).
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Clearance of Shipments Cold Treated in Transit

failure of the recorder, or improper procedure, and the treatment is later
restarted, enter the date and time of restart on the second line of item 28. Air
temperatures may occasionally exceed treatment temperatures during defrost
cycles; however, fruit temperatures should not rise appreciably during this
time. During non-defrost times, the temperatures of the air sensors should
never exceed the maximum allowable treatment temperature. For each
compartment of a hold, the hourly sensor printouts will be examined by a PPQ
Officer at the port of entry. Based upon these records, the officer shall make a
determination as to whether to accept the treatment as satisfactory. In case
of dispute, the ultimate decision shall be made by the Port Director, who
shall take all factors into consideration. Occasionally, for example, there are
cases in which one or two sensors in a compartment mechanically
malfunctioned during the voyage, due to factors beyond the ship’s control
(e.g., rough seas). This is generally excusable, as long as the other sensors in
the same compartment showed no readings higher than the cold treatment
schedule allows. If, however, the ship stopped at another port while in route to
the discharge destination in the US, but failed to have the facility sensor(s)
repaired and recalibrated, this may be considered negligence on the part of
the shipping line. The fruit from such refrigerated compartments would have to
be retreated (in a cold warehouse) to be eligible for entry.

e If the initial treatment period is broken because of excessive temperatures,

If a sensor is reading consistently high, it should be tested by use of the
ice-water bath technique. If this sensor proves to be accurate (i.e, readings
within plus or minus 0.3C from zero, then it must be assumed that the high
readings obtained in the fruit were indeed accurate, which would be sufficient
grounds for rejection. For additional evidence, the officer may also obtain
independent fruit pulp readings from a hand-held portable
temperature-sensing instrument, in the area of the load where high readings
were obtained form the ship’s sensor(s).

Compare actual chart length with calculated chart length. If not
approximately the same, determine the cause and likely effects
(complete items 15 and 16).

sequence by 24 inches or 144 cm. To obtain the calculated chart length,
multiply the chart speed in item 14 by the actual number of days and fraction
thereof from the start of precooling.

To obtain actual chart length, multiply the last number in the numerical

Review the engineer’s log for any irregularities which may have
occurred during the treatment period. Proceed to refrigerated
compartments with the ship’s officer.

Check pulp temperatures with an accurate hand thermometer at high,
low, and central areas (i.e., reefer door, hatch opening, fan room).
Record maximum and minimum readings (complete item 29).

While taking hand thermometer temperatures, observe the stacking
pattern (complete item 31). Return to the recording instrument and
retrieve the remaining section of chart upon which the temperatures
were being recorded during the clearance operation. These readings
should approximate the readings taken with the hand thermometer. If
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Clearance of Shipments Cold Treated in Transit

Vessel With
Data Logger

not, determine the cause and likely effect on treatment (complete item
30). (Proceed to Clearance Action by Officer, Importation of Load and
Compartments, and Distribution of Clearance Documents.)

Proceed to the data logger with the ship’s officer. Request a
temperature printout and observe performance of the instrument.
Determine if the present time and date are correct (be sure to allow for
time zone changes).

The vessel is permitted to store logged temperatures on magnetic
media instead of printed on paper. However, the stored date must be
printed in the presence of the PPQ Officer.

Collect all previous log sheets and return to quarters to review the
temperature records with the ship’s officer (complete items 11 and 13).

Assemble log sheets so that a review may be made starting at the
beginning of the temperature record. Check the calibration record;
compare the actual calibration readings on log sheets with the
calibration data on the calibration document (complete item 23).

variations to one-hundredth of a degree centigrade (0.01 °C). With this high
resolution of temperature readings, a deviation of up to three-hundredths of a
degree can be expected from consecutive readings in a standard ice water
test. Accordingly, calibration certifications which are acceptable under our
accuracy requirements show either the average of two consecutive calibration
readings or two consecutive readings which are within three-hundredths of a
degree centigrade of each other. Deviations beyond this standard should be
reported.

Many data logger installations are programmed to record temperature

Review the log sheets to the point where the loading of the
compartment was completed. Determine the maximum and minimum
fruit temperature at the time the sensors were inserted (complete
items 24, 25, and 26).

Continue reviewing the log sheets through the precooling period to the
time when treatment commenced. Note abnormalities in the
temperature readings which might indicate an irregularity in the
treatment process (complete item 27).

Review the treatment portion of the log sheets for irregularities and
excessive temperatures (complete item 28).

failure of the data logger, or improper procedure, and the treatment is later
restarted, enter the date and time of restart on the second line of item 28.

o If the initial treatment period is broken because of excessive temperatures,
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Clearance of Shipments Cold Treated in Transit

Clearance
Action by Officer

Inspection of
Load and
Compartments

Distribution of
Clearance
Documents

Air temperatures may occasionally exceed treatment temperatures
during defrost cycles; however, fruit temperatures should not rise
appreciably during this time, and should never exceed the maximum
allowable treatment temperature.

Review the engineer’s log for any irregularities which may have
occurred during the treatment period. Proceed to refrigerated
compartments with the ship’s officer.

Check pulp temperatures with an accurate hand thermometer at high,
low, and central areas (i.e., reefer door, hatch opening, fan room).
Record maximum and minimum readings (complete item 29).

While taking hand thermometer temperatures, observe stacking
pattern (complete item 31). Return to recording instrument to obtain
printout of temperatures. These readings should approximate the
readings taken with the hand thermometer. If not, determine the
cause and likely effect on treatment (complete item 30). Proceed to the
following: Clearance Action by Officer, Inspecting of Load and
Compartments, and Distribution of Clearance Documents.

The officer will: (1) record all exceptions in narrative form and attach
to the clearance report; (2) release shipment for discharge if all
requirements have been met and notify ship’s officers, pier
superintendents, and Customs; (3) hold shipment pending further
evaluation if total effects of irregularities are not consistent with
treatment requirements.

Time permitting, a general examination should be made of the load
and compartments during and after unloading is completed. Sensor
locations, labeling, and physical condition should be observed and
irregularities reported.

see M390.210/556 for distribution information.

Container Vessel

Prior to discharge, temperature charts are reviewed by the PPQ officer.
The procedures for clearance of intransit cold treatment aboard
container vessels are similar to general procedures outlined for
conventional vessels in Intransit Cold Treatment Procedure of Ships:
Introduction on page 3-7-1, except as noted herein.

Every container is equipped with one "Type T” thermocouple sensor
which is inserted into the fruit during the loading of the container.
These sensors provide the means for checking the fruit temperature
during the clearance operation without having to open the container.
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Progressive Cold Treatment Clearance

The standard procedure in making this temperature check is to
proceed to the refrigerated hold with the ship’s officer. The officer will:
(1) locate the thermocouple wires which should be extending from
each container; (2) record the number of the container; (3) attach the
thermocouple wire to the potentiometer; and (4) record the
temperature reading.

Manual pulp temperatures may be taken using an electronic, bimetal
or liquid hand thermometer when necessary to check abnormal sensor
readings.

Progressive Cold Treatment Clearance

Progressive clearance is a special procedure requiring advance
authorization and planning before it can be accomplished. The CPHST
is responsible for authorizing and coordinating progressive CT
clearance.

When two ports are involved in the CT clearance of a vessel, the first
port removes the initial portion of the temperature chart for review.
Items 1 through 27 of PPQ Form 556 are completed. The first port
must forward the removed portion of the temperature chart along with
the Treatment Clearance Report (PPQ Form 556), with observations
and comments attached, and calibration documents to the final
clearance port. Discrepancies which are noted by the first port should
be reported by phone (and recorded on the PPQ Form 556) to the
second port in advance of the ship’s arrival. All documents must be
forwarded with the vessel under the Captain’s care.

The second port, after reviewing the remainder of the treatment
record, completes the PPQ Form 556 for distribution. The initial
portion of the temperature chart need not be reviewed unless a
discrepancy is noted.

Intransit Cold Treatment Procedure—Self-Refrigerated (Integral) Containers:

Introduction

Self-refrigerated containers can be used successfully to satisfy cold
treatment requirements; however, factors such as commodity type,
packing, loading patterns, load, ambient temperature, container
handling practices, and shipboard monitoring can affect the outcome
of the treatment. All aspects of this type of cold treatment must be
monitored very closely to insure success.
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Initiating Intransit Cold Treatments

Check Container
Type and series must be USDA-approved (Appendix F on page F-1-1).

The container must be sound, in good working order, and the doors
must have a tight seal. Also must be precooled prior to loading.
Precooling may be done in the container but must have prior approval
from CPHST.

Calibration of Temperature Recorders and Sensors

Recorder must be USDA-approved. See a list of approved temperature
recording instruments in Temperature Recorders (Built-in Type) for
Cold Treatment in Self-Regulated Containers on page H-1-48.

Calibration is conducted using a mixture of crushed ice and fresh
water in clean, insulated containers. The ice must nearly fill the
container; then water is added to the level of the ice. As the ice melts,
additional ice is to be added or the water level reduced. The ice water
mixture must be carefully prepared and maintained.

The sensors must be submerged in the ice water mixture without
touching the sides or bottom of the container. It is important that the
mixture be constantly stirred while testing. Testing of each sensor in
the ice water must continue until the reading is stabilized at the
lowest temperature obtainable. Two consecutive readings of the lowest
temperature obtainable must be recorded. There should be at least a
60-second interval between the two consecutive readings for any one
sensor; however, the interval should not exceed 5 minutes. Any sensor
which records more than plus or minus 0.3°C (0.5°F) from the
standard of 0°C (32°F) must be replaced. Every effort should be made
to determine the calibrations to the nearest tenth of one degree. Also,
the recorder used with the sensors must be capable of printing on
demand and not just at hourly intervals.

Check Fruit

Prior to loading, fruit should be precooled to a treatment temperature
or to a uniform temperature not to exceed 4.5°C.

Fruit temperature must be checked manually before loading, and the
warmest fruit placed in the last quarter of the load.

Fruit must be loaded directly from the precooling storage area to the
container so the fruit temperature does not rise.
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Loading the Fruit

Each container must contain only one type of fruit loaded in one type
of carton. Fruit must be loaded so that the floor is completely covered,
and the load is of uniform height throughout the container.

Bottom air delivery units must be loaded using “solid block” stowage.
Top air delivery units must be loaded using “horizontal air flow”
stowage.

A numbered seal must be placed on the loaded container. This must
not be removed until the load has been cleared at the port of
destination.

Fruit temperatures must not be allowed to rise after loading and
during the transfer of the container to the vessel.

Monitor Loading and Placement of Temperature Sensors

Records of temperature are required from at least three locations. One
fruit sensor (previously called an air sensor) must be placed in the
fruit in the top of the center box located at the front of the load next to
the air return intake. If, for example, the fruit is grapes, this sensor
would be placed in the cluster of grapes in the top layer of fruit in the
top of the box. The two remaining fruit sensors must be placed
approximately 5 feet from the end of the load for 40-ft containers and
approximately 3 feet from the end of the load for 20-ft or 24-ft
containers (see Figure 3-7-1 on page 3-7-18).
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FIGURE 3-7-1: Position of Temperature Sensors in Containers
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One sensor must be placed in a center carton and one in a carton at a
side wall, both at one-half the height of the load. Placement of sensors
must be under the direction of a PPQ officer or a certified official in the
country of origin. The tip of the sensor must not extend beyond the
fruit. With small fruit it may be necessary to penetrate two or more
fruit.

If the recorder is to be carried inside of the container, the temperature
data should be obtainable without opening the container doors.

Recordings of all temperature sensors must be made every hour, and
printouts must be made available to the PPQ officer at the port of
destination for final clearance of the container.

In addition to the recorder sensors in the container, each container
should be equipped with a "Type T” thermocouple wire sensor. This
wire sensor is inserted into the fruit near one of the recorder sensors.

The wire ends must be available on the outside of the container. The
wire sensor provides the means to measure fruit temperature by use of
a compatible, portable temperature-indicating instrument.

Off-loading of self-refrigerated containerized fruit that is under
treatment must be accomplished rapidly. Containers must be
off-loaded and treatment reconvened within 2 or 3 hours from the time
the container was disconnected from the refrigerating unit. The pulp
sensors should never exceed the maximum allowable treatment
temperature.

however, the container door must be opened and manual fruit pulp
temperature must be taken after the cold treatment is complete.

The thermocouple requirement may be waived, with approval from CPHST;
Prepare Documents
A “Certificate of Loading and Calibration for Cold Treatment in
Self-Refrigerated Containers” document must be prepared for each
container and signed by an approved official in the country of origin.

“Instructions to the Captain” and “Location of Temperature Sensors”
documents must be prepared and signed. Only one of each of these is
needed for each group of containers providing they are loaded in the
same manner.

Distribute Documents

The original “Calibration” document and a copy of the “Instructions to
the Captain” document will be placed in a sealed envelope and given to
the captain for presentation to the PPQ Officer at the port of arrival.
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The original “Instructions to the Captain” document and one copy of
the “Calibration” document will be given to the captain for his
reference. Copies of all documents must be sent to the PPQ officer at
the first port of arrival and to the following address:

USDA-APHIS-PPQ-CPHST
Treatment Quality Assurance Unit
1730 Varsity Drive, Suite 400
Raleigh, NC 27606

Clearance of Intransit Cold Treatments

Obtain the temperature printout and match it with the corresponding
“Certificate of Loading” and “Calibration” documents by using the
container or recorder number. The documents, and any accompanying
correspondence, should be checked for comments relating to
deficiencies noted at origin. They must bear the signature of a PPQ
officer or of an authorized official of the exporting country. A list of
such names and signatures for each country should be on file at each
approved port of entry, and signatures must be checked against this to
verify authenticity. If the recorder has to be removed from the
container to obtain the temperature printout, the recorder should be
restarted and replaced as soon as possible so that the temperature
record is not interrupted when additional time is needed for
completion of the treatment. This may only be done under USDA
monitoring.

Gaps in the print-out shall be allowed on a case-by-case basis, taking
into account the number of gaps, length of each gap, and the
temperature before and after. Gaps not exceeding one continuous
hour in the print-out of a particular sensor are generally not
considered significant, provided the temperatures were within range
immediately before and immediately after the gap. Longer gaps in the
print-out may be grounds for treatment failure, unless the crew has
kept a detailed written log of hand-recorded pulp temperatures, all
within acceptable range. In this case, a sworn statement from the
ship's captain shall also be required.

Compare printout with loading document to be sure the calibration
factors, recorder start time, and recorder start date are the same.

Using PPQ Form 556 (Intransit Cold Treatment Clearance Report) fill
in items 1-6 and 10. Write the container number in item 24. Six
containers can be cleared per form.

Record the maximum and minimum fruit temperatures from the
printout at time of loading (complete items 25 and 26).
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Review the temperatures and mark the printout where treatment
commences at each temperature according to the appropriate
treatment schedule. Determine date and time each treatment
commenced (complete item 27).

Review the treatment portion of the printout for irregularities and
excessive temperatures (complete item 28). Air temperatures may
occasionally exceed treatment temperatures due to defrost cycles;
however, fruit temperatures should not rise appreciably during this
time. During non-defrost times the temperatures of the air sensors
should never exceed the maximum allowable treatment temperature.
If necessary, be sure to subtract or add correction factors to obtain the
true temperature. (In some cases the computer used to download the
data will perform this task.)

failure of the data logger, or improper procedure, and the treatment is
restarted, enter the date and time of restart on the second line of item 28.

If the initial treatment period is broken because of excessive temperatures,
After determining that cold treatment requirements have been
satisfied, pulp temperatures of the fruit should be determined with an
accurate hand thermometer (complete item 29) or by means of the
thermocouple wire. In some cases this step can be performed when
removing the recorder for downloading of data. Verification of the
container seal number should also be done at this time.

Record the last readings of the printout in item 30. These readings
should approximate the readings taken with the hand thermometer.
Discrepancies should be further investigated.

If the treatment has not been completed, determine the amount of
time needed to complete the treatment, and report this to the persons
responsible for the container. At the end of the predicted completion
period, check the temperature recordings to determine if the treatment
has been completed.

Submit printout, copy of PPQ Form 556, and calibration documents to
the CPHST. see M390.210/556 for distribution information. These
documents should be submitted even if the treatment was negated.

Cold Treatment—Warehouses

Requirements for Moving Enterable Fruit to Approved Cold

Treatment Facilities
The warehouse must be approved by PPQ (see Certifying Facilities on
page 6-1-1).
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The shipment must move directly from the port of entry to the cold
storage warehouse with no diversion or delay.

The warehouse must provide the necessary security for safeguarding
each shipment.

The unloading of carriers which arrive at the warehouse under seal
must be conducted under PPQ monitoring.

Initiating Cold Treatment

The procedures for the operational check of recording equipment and
calibration of temperature sensors are similar to those outlined for
vessels in Intransit Cold Treatment, Initiating Intransit Cold
Treatments, Conventional Refrigerated Vessel, Check Instrument
Operation and Calibrate Temperature Recording System. This must be
performed under the direction of a PPQ Officer.

Stowage must be arranged to provide for adequate air distribution
throughout the shipment, and to allow for the sampling of pulp
temperatures in any desired location. To accomplish this, aisles must
be left between rows of pallets with the aisles parallel to the air flow.
Space should also be allowed between pallets.

After loading is completed, manual fruit temperatures must be taken
at various locations throughout the load to determine the location of
the warmest fruit. Temperature sensors should then be placed
randomly throughout the load, being sure to place sensors in the
warmest areas. Under some conditions, additional air circulation will
be required to cool the shipment uniformly. The use of additional fans
or blowers will depend on the particular circumstances at the time of
treatment.

Placement of sensors should be under the direction of a PPQ officer.
The sensor must be well inserted into the fruit. The tip of the sensor
must not extend beyond the fruit. If necessary (in the case of small
fruit), the sensor should penetrate two or more fruit.

Clearing Cold-Treated Fruit

Clearance is similar to the procedure used to clear cold-treated fruit
on vessels (see Intransit Cold Treatment Procedure of Ships:
Introduction on page 3-7-1).
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Introduction

This chapter provides background and general information for the use
of irradiation as a phytosanitary treatment of plant pests. Irradiation
was first approved by APHIS in 1997 for use on papayas from Hawaii
for export to the U.S. mainland, Guam, Puerto Rico, and the U.S.
Virgin Islands. In 2002, irradiation was approved as a phytosanitary
treatment for all admissable fresh fruits and vegetables from all

countries.
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Authorities and Other Responsible Parties

Authorities and Other Responsible Parties

¢ 7CFR 305.31 through 305.34
¢ Food and Drug Administration (FDA)

The FDA is responsible for determining the labelling
requirements for irradiated food.

€ National nuclear regulatory authority of the country where the
facility is located

€ International Standard for Phytosanitary Measures #18 (ISPM)

This International Standard provides technical guidance on the
specific procedures for the application of ionizing radiation as a
phytosanitary treatment for regulated pests or articles.

Treatment Objectives
The objective of phytosanitary treatments is to prevent the
introduction or spread of regulated pests. As a phytosanitary
treatment, irradiation may reduce the risk of introduction by achieving
certain responses, known as "endpoints,” in the targeted pest(s). These
endpoints are:

4 Inability to emerge or fly

€ Inactivation or devitatilization (seeds may germinate but
seedlings do not grow; or tubers, bulbs or cuttings do not sprout)

¢ Mortality
& Sterility (inability to reproduce)

Efficacy

Unlike the Probit 9 mortality required for many chemical and
nonchemical quarantine treatments, the use of irradiation as a
phytosanitary measure presents a new paradigm to PPQ. The officer
inspecting the treated consignment upon arrival in the U.S. may
encounter living insects. However, this is to be expected since the
treatment endpoint may not necessarily be mortality.
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Treatment
There are three types of ionizing radiation:

& Electrons generated from machine sources up to 10 MeV (eBeam)
& Radioactive isotopes (gamma rays from cobalt-60 or cesium-137)
¢ X-rays (up to 5 MeV)

The unit of measure for absorbed dose from any type of radiation is
gray (Gy).

Modified atmospheres, such as low oxygen, may reduce treatment
efficacy at a prescribed dose. Do not treat commodities that are in an
oxygen-deficient environment.

Treatment procedures should also ensure that the minimum absorbed
dose (Dmin) is fully attained throughout the commodity to provide the
prescribed level of efficacy. Owing to the differences in the
configuration of lots being treated, higher doses than the Dmin may be
received by some of the commodities to ensure that the Dmin is
achieved throughout the configured commodity. All treatments must
be certified by verifying Dmin with approved dosimetry systems.

The minimum absorbed dose for the most-tolerant unmitigated pest is
required if more than one pest is present. Refer to Table 3-8-1 on page
3-8-4 to determine the required minimum absorbed dose. For
example, if a shipment of grapes is infested with both Mediterranean
fruit fly and codling moth, the commodity would be irradiated using a
minimum dose of 200 Gy.

There may be additional treatment requirements specific to the pest/
host complex. Refer to the treatment schedules listed in T105-a-1 on
page 5-2-62 for detailed information.
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Treatment
Table 3-8-1 on page 3-8-4 summarizes the minimum required doses
required for effective treatment of specific pests.:
TABLE 3-8-1 Pest-Specific Minimum absorbed dose (Gy)
Scientific Name Common Name Minimum Absorbed Dose (Gy)
Anastrepha ludens Mexican fruit fly 70
Anastrepha obliqua West Indian fruit fly 70
Anastrepha serpentina | Sapote fruit fly 100
Anastrepha suspensa | Caribbean fruit fly 70
Bactrocera cucurbitae | Melon fruit fly 150
Bactrocera dorsalis Oriental fruit fly 150
Bactrocera jarvisi Jarvis fruit fly 100
Bactrocera tryoni Queensland fruit fly 100
Brevipalpus chilensis False red spider mite 300
Ceratitis capitata Mediterranean fruit fly 150
Conotrachelus Plum curculio 92
nenuphar
Cryptophlebia Litchi fruit moth 250
ombrodelta
Cryptophlebia illepida | Koa seed worm 250
Cylas formicarius Sweet potato weevil 150
elegantulus
Cydia pomonella Codling moth 200
Euscepes West Indian sweet potato 150
postfasciatus weevil
Grapholita molesta Oriental fruit moth 200
Omphisa Sweet potato vine borer 150
anastomosalis
Rhagoletis pomonella | Apple maggot 60
Sternochetus Mango seed weevil 300
mangiferae
All other fruit flies of the family | 150
Tephritidae which are not
listed above
Plant pests of the class 400
Insecta not listed above,
except pupae and adults of
the order Lepidoptera
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Dosimetry

Dosimetry

Dosimetry is the system used by the facility to determine absorbed
dose. The absorbed dose is a quantity of radition energy (measured in
Gray (Gy)) absorbed per unit of mass of the commodity.

The dosimetry system should be calibrated in accordance with
international standards or appropriate national standards (e.g.
Standard ISO/ASTM 51261 Guide for Selection and Calibration of
Dosimetry Systems for Radiation Processing).

Dose Mapping

Prior to routine treatments, the region(s) of lowest and highest dose
absorbance must be mapped for each treatment configuration.
Configurations may be defined by a variety of criteria which may vary
by facility. Factors that affect dose mapping commonly include:

€ Density and composition of the material treated
4 Orientation of the product, stacking, volume and packaging

€ Shape and/or size

Dose mapping of the product in each geometric packing configuration,
arrangement and product density that will be used during routine
treatments should be required by APHIS prior to the approval of a
facility for the treatment application. Only the configurations approved
by the APHIS should be used for actual treatments.

The data obtained from the dose mapping is used to determine the
proper number and placement of dosimeters during routine
operations.

Facility Approval

Documentation

Chapter 6-8 of this manual covers the requirements for Irradiation
facility approval (Certifying Irradiation Treatment Facilities on page
6-8-1).

The tracking and reporting of an irradiation treatment is critical to the
integrity of the entire irradiation process. Treatment failure is linked
to non-compliance, not pest detection. Consequently, an electronic
database is being developed to standardize data entry, accurately and
quickly produce data summaries and analysis, and allow access to a
geographically diverse group of people.

03/2007-17
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Nonchemical Treatments Irradiation
Terminology

Until this electronic database is fully operational, documentation
requirements include the completion of the PPQ Form 203, Foreign
Site Certificate of Inspection and/or Treatment.

The Irradiation Reporting and Accountability Database (IRAD) is a component

of the Commodity Treatment Information System (CTIS) developed by

USDA-APHIS-PPQ-CPHST Treatment Quality Assurance Unit (TQAU). Access to
Important this web-based system will be permitted depending on the user’s specific role

or function in the irradiation process. TQAU will assign individual usernames
and passwords.

The ITRS is scheduled for release by late 2007, with full implementation by
mid-2008.

Terminology

absorbed dose—Quantity of radiation energy (in gray) absorbed per
unit of mass of a specified target [ISPM No. 18]

dose mapping—Measurement of the absorbed dose distribution
within a process load through the use of dosimeters placed at specific
locations within the process load [ISPM No. 18]

dosimeter—A device that, when irradiated, exhibits a quantifiable
change in some property of the device which can be related to
absorbed dose in a given material using appropriate analytical
instrumentation and techniques [ISPM No. 18]

dosimetry—A system used for determining absorbed dose, consisting
of dosimeters, measurement instruments and their associated
reference standards, and procedures for the system’s use [ISPM No.
18]

gray (Gy)—Unit of absorbed dose where 1 Gy is equivalent to the
absorption of 1 joule per kilogram (1 Gy = 1 J.kg-1) [ISPM No. 18]

ionizing radiation—Charged particles and electromagnetic waves that
as a result of physical interaction create ions by either primary or
secondary processes [ISPM No. 18]

irradiation—Treatment with any type of ionizing radiation [ISPM No.
18]

minimum absorbed dose—The localized minimum absorbed dose
within the process load [ISPM No. 18] (Dmin)
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radura—internationally recognized symbol used to indicate when a
food product has been irradiated
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Overview
Methyl bromide fumigants, except those with “Q” labels, are 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.

samples of commodities for residue monitoring. However, if residue
monitoring becomes necessary, this section provides guidelines for
taking samples that will be used for monitoring fumigant residues.

Currently, Plant Protection and Quarantine (PPQ) is not taking

In the past, PPQ used residue monitoring to comply with the
Environmental Protection Agency’s (EPA’s) guidelines for fumigation of
edible food or feed products conducted under a Section 18 Quarantine
Exemption. PPQ took and analyzed samples of fumigated
commodities, and they reported the resulting data yearly to EPA.
When a fumigation was conducted under a Section 18 Quarantine
Exemption, samples were taken only when the commodity would be
eaten by people or fed to animals. When the commodity would not be
used for food or feed, PPQ did not take samples.

For example, if thyme would be used as an herb and fumigated under

the schedule (T101-n-2), PPQ would sample the commodity because it

would be eaten. On the other hand, if that same thyme were treated

but imported as a cut flower, sampling would be unnecessary because
[ | it would be used for decoration—not eating.

[l 08/2008-27 Treatment Manual 4-1-1
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samples of commodities for residue monitoring. However, if residue

Currently, Plant Protection and Quarantine (PPQ) is not taking

monitoring becomes necessary, this section provides guidelines for
taking samples that will be used for monitoring fumigant residues.

Safety

Pretreatment samples will be shipped with dry ice. Be sure to store dry
ice in well-ventilated areas and to transport dry ice and samples
packed in dry ice in well-ventilated containers. Wear gloves when
handling dry ice. For detailed information, see Hazard
Communication and Material Safety Data Sheets on page 7-4-1.

The Department of Transportation (DOT) considers dry ice a
hazardous material and requires that aircraft record the amount of
dry ice carried in the cargo hold. Amounts of 5 pounds or less are not
stringently regulated; however, include the weight of dry ice on the
shipping label. In addition, some overnight delivery companies have
restrictions on shipping dry ice. Equip shipping containers with
loose-fitting lids to prevent an explosive release of sublimating carbon
dioxide. Identify dry ice as ORM-A on the shipping label. Also indicate
on the label that the package contains diagnostic specimens.

08/2008-27
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Residue Monitoring Instructions for Collecting, Packaging, and Shipping Residue Monitoring Samples

Collecting the Sample

Collecting the Sample

You must take a sample prior to treatment (pretreatment) and after
aeration is completed (post-treatment). To avoid contaminating the
sample, handle it as little as possible. Take pretreatment and
post-treatment samples from the same general location within a given
lot (i.e., the same bags, boxes, or other containers).

Some ports receive commodities several times a month. For example,
the port of Ft. Lauderdale received 20 shipments of chayote in October
1992. These shipments need not be sampled each time. For frequently
received commodities, ports should develop a routine sample
collection plan, such as one sample collected per week. However, when
a new commodity is received or a commodity is received infrequently
(once a week or less), collect a sample each time the commodity is
treated.

Pretreatment Sample

1. Collect a minimum of 4509 (approximately 1 Ib.) except for herbs
of which you need to collect 150 grams (approximately one-third
pound). If you are collecting fruits or vegetables that are heavy
(for example grapefruit or yams), be sure to collect at least two
pieces of produce that weigh 450g.

2. Place these samples in containers with dry ice.

3. Ship the pretreatment samples separately from post-treatment
samples.

Post-Treatment Samples

1. Collect a minimum of 4509 (approximately 1 Ib.) except for herbs
of which you need to collect 150g (approximately one-third
pound). If you are collecting fruits or vegetables that are heavy
(for example grapefruit or yams), be sure to collect at least two
pieces of produce that weigh 450g.

2. Ship the post-treatment samples separately from the
pretreatment samples and in accordance with standard shipping
practices. If the samples require refrigeration, then ship the
samples with wet ice or ice packs. If the samples are normally
shipped at ambient temperature (e.g., yams), ship them without
ice.

Labeling the Sample

Label each sample container with the State, county, date, and name of
contents and whether the sample is “pre” or “post” treatment. For this
label, use waterproof ink on a strip of masking tape or other label

4.22
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Residue Monitoring Instructions for Collecting, Packaging, and Shipping Residue Monitoring Samples

Storing the Sample

material. Be sure to attach the label before leaving the sampling site.
Securely fasten a plastic envelope containing the yellow copy of the
APHIS Form 2061 to the side of the sampling container. Label this
envelope with the same information that you placed on the sample
container (State, county, date, and name of contents and whether
sample was “pre” or “post” treatment).

Storing the Sample

Immediately place the samples in a freezer or refrigerator until ready
to package the samples for shipping.

Shipping Samples

Quarantine Requirements

Contact the State Plant Health Director to determine where to ship the
samples. Ship all samples in leakproof, double sealed containers.
Ensure the pretreatment sample is secure since it does not meet entry
requirements for the United States.

Ship samples in coolers with dry ice packed above the samples. The lid
of the cooler should be loose fitting to allow gasses to escape. Ship the
samples using the contract overnight delivery service or the U.S.
Postal Service Overnight Delivery.

08/2008-27
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Treatment Schedules

T100 - Schedules for Fruit, Nuts, and
Vegetables

Contents

T101—Methyl Bromide Fumigation page-5-2-3

T102—Water Treatment page-5-2-48

T103—High Temperature Forced Air  page-5-2-54
T104—Pest Specific/Host Variable  page-5-2-57
T105—Irradiation  page-5-2-60

T106—Vapor Heat page-5-2-64

T107—Cold Treatment page-5-2-68

T108—Fumigation Plus Refrigeration of Fruits page-5-2-73
T109—Cold Treatment Plus Fumigation of Fruits page-5-2-77
T110—AQuick Freeze page-5-2-79

Reporting Commodity Injury

Record any new or unusual observations relating to injury of
commodity and report them to Quarantine Policy, Analysis and
Support (QPAS) in Riverdale. Give pertinent details of the treatment
and conditions regarding its application. In appraising the effect of a
particular treatment, take care to distinguish between the actual or
apparent effects directly attributable to the treatment and those
relating to factors or conditions not subject to PPQ control.

Commodities in the T100 series are intended for consumption as food
or feed. These commodities may have to be treated with methyl
bromide to control a pest.

FIFRA Section 18 Exemption

Methyl bromide fumigants, except those with “Q” labels, are subject to
requirements of the Federal Insecticide, Fungicide, and Rodenticide
Act (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.

In this manual, fumigation schedules under the FIFRA Section 18
Quarantine Exemption are identified by the following note:

08/2008-27
PPQ

Treatment Manual 521



Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
Determine the Correct Label for Fumigation

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).

Important

Determine the Correct Label for Fumigation

Always use the label of the fumigant to determine if the commodity
can be treated. Fumigation schedules in this publication are intended
to clarify and expand commercial labels for methyl bromide. The EPA
only authorizes fumigation for commodities that are listed on the label
of the gas being used for the fumigation. Also, to comply with State
regulations, a fumigant must be registered in the State where it is
being used.

Although the EPA only authorizes the use of a pesticide on a crop,
animal, or site that is listed on the label of a pesticide, specific pests
do not have to be listed on the label to use the pesticide. An
amendment to FIFRA in 1978 permits the use of a pesticide to control
a pest not on the label if the application is to a crop, animal, or site
specified on the label, unless mentioned otherwise.

How Fruits and Vegetables Are Listed

Fruits and vegetables that are to be fumigated with methyl bromide
(T101s) will be listed in alphabetical order. Each schedule will have an
assigned letter, e.g., Apples T101-a-1, Zucchini T101-h-3. For fruits
and vegetables that require treatment as a condition of entry, refer to
the Fruits and Vegetables Manual (Nonpropagative) for the specific
treatment. Also, monitor aeration. see page 2-4-35. However, if
treatment is required as a condition of entry for a fruit or vegetable,
monitoring the aeration is not required. On the other hand, if the fruit
or vegetable is being treated under a Section 18 Exemption,
monitoring aeration is required.
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101—Methyl Bromide Fumigation

T101-a-1 Apple and Pear*
Pest: External feeders
Treatment: T101-a-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1000 ft%)
80 °F or above 1.5 Ibs 19 14
70-79 °F 2 Ibs 26 19
| 6069 °F 2.5 Ibs 32 24 |
50-59 °F 3lbs 38 29
| 4049 °F 4 lbs 48 38 |
T101-a-3 Apricot?, Peach, Plum?, Nectarine
Pest: External feeders
Treatment: T101-a-3 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft®)
80 °F or above 1.5 Ibs 19 14
70-79 °F 2 Ibs 26 19
| 60-69 °F 2.5 Ibs 32 24 |
50-59 °F 3lbs 38 29
| 4049 °F 4 Ibs 48 38 |
T101-b-1 Asparagus
Pest: External feeders such as Noctuidae spp., Thrips spp.
(except Scirtothrips dorsalis from Thailand), Copitarsia spp.
Treatment: T101-b-1 MB (“Q” label only) at NAP—tarpaulin or
chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1000 ft%)
80 °F or above 1.5 Ibs 19 14
70-79 °F 2 lbs 26 19
60-69 °F 2.5 Ibs 32 24
50-59 °F 31lbs 38 29
| 4049 °F 4 Ibs 48 38 |
1 Fumigation may cause severe damage to Chinese, Japanese, Asian and Sand Pears. Obtain the import-
er’s consent before fumigation.
2 Pluots and plumcots are considered hybrids of plums and apricots and can be treated using T101-a-3
provided they are treated as a Section 18 Crisis Exemption.
08/2008-27 Treatment Manual 5-2-3
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101-b-1-1 Asparagus from Thailand, Australia, and New Zealand

Pest: Scirtothrips dorsalis (Thailand), Halotydeus destructor
(Australia) (New Zealand)

Treatment: T101-b-1-1 MB (*Q” label only) at NAP—tarpaulin or
chamber

Minimum Concentration Readings (ounces) At:
Dosage Rate

Temperature (Ib/1000 ft%)
80 °F or above 2.5 Ibs 32 24

70-79 °F 3 lbs 38 29
| 6069 °F 4 Ibs 48 38 |
T101-c-1 Avocado (from Hawaii, Israel, or the Philippines)
Pest: Ceratitis capitata (Mediterranean fruit fly), Bactrocera
dorsalis (Oriental fruit fly), and Bactrocera cucurbitae
(melon fly)

Treatment: T101-c-1 MB at NAP—tarpaulin or chamber

This treatment is marginal as to host tolerance and shipper should be warned of possible injury.
Treatment approved for issuance of 318.13-4e certification.

Minimum Concentration Readings (ounces) At:

14

70 °F or above 2 Ibs 26 16

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).

Important

Dosage Rate

Alternate Treatment—Fumigation plus refrigeration T108

T101-d-1 Banana

Pest: External feeders such as Noctuidae, Thrips spp.,
Copitarsia spp.

Treatment: T101-d-1 MB at NAP—tarpaulin or chamber
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

This treatment is marginal as to host tolerance and shipper should be warned of possible

Minimum Concentration Readings (ounces) At:

injury.

Temperature (Ib/1,000 ft®) 0.5 hr
80 °F or above 1.5 Ibs 19 14
70-79 °F 2 Ibs 26 19
| 60-69 °F 2.5 Ibs 32 24 |
50-59 °F 31lbs 38 29
| 4049 °F 4 Ibs 48 38 |

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).

Important
T101l-e-1 Bean (except for fava bean), dry
Pest: Bruchidae (seed beetles)
Treatment: T101-e-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
70 °F or 3 lbs 38 — 24 — — —
above
60-69 °F 3lbs 38 29 — 24 — —
50-59 °F 3 Ibs 38 29 — — 24 —
40-49 °F 3lbs 38 29 — — — 24
see also T101-k-2 or T101-K-2-1 for fresh beans
T101-g-1 Beet
Pest: Internal feeders
Treatment: T101-g-1 MB chamber, 15" vacuum—chamber
Dosage Rate
Temperature (Ib/1,000 ft3) Exposure Period
90 °F or above 2 Ibs 2 hrs
80-89 °F 2.5 lbs 2 hrs
7079 °F 3 Ibs 2 hrs |
60-69 °F 3lbs 2.5 hrs
5059 °F 3 Ibs 3 hrs |
40-49 °F 3lbs 3.5 hrs
08/2008-27 Treatment Manual 5-2.5
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

Beet
T101-g-1-1 Pest: External feeders
Treatment: T101-g-1-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
90 °F and above 2 Ibs 26 19 19 — —
80-89 °F 2.51Ibs 32 24 24 — —
70-79 °F 3 Ibs 38 29 24 — —
60-69 °F 3lbs 38 29 — 24 —
| 5059 °F 3 Ibs 38 29 — — 24 |
T101-h-1 Blackberry
Pest: External feeders such as Noctuidae, Thrips spp.,
Copitarsia spp., Pentatomidae, and Tarsonemus spp.
Treatment: T101-h-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft3)
80 °F or above 1.5 Ibs 19 14
70-79 °F 2 lbs 26 19
| 60-69 °F 2.5 Ibs 32 24 |
50-59 °F 3lbs 38 29
| 4049 °F 4 Ibs 48 38 |
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).
Important
T101-i-1 Blueberry
Pest: External feeders
Treatment: T101-i-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft®)
80 °F or above 1.5 Ibs 19 14
70-79 °F 2 Ibs 26 19
5-2-6 Treatment Manual 08/2008-27
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T101—Methyl Bromide Fumigation

T101-i-1-1 Blueberry
Pest: Ceratitis capitata (Mediterranean fruit fly) and Anastrepha
fraterculus (South American fruit fly)
Treatment: T101-i-1-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces)
Dosage Rate :
70 °F or above 2 lbs 26 21
T101-n-2 Broccoli (Brassica oleracea var. botrytis)
Pest: External feeders and leaf miners
Treatment: T101-n-2 MB at NAP—tarpaulin or chamber
Dosage Rate
Temperature (Ib/1,000 ft®)
70 °F or above ‘ 2 lbs 26 14
60-69 °F 2.5 Ibs 32 24
5059 °F ' 3lbs 38 29 |
45-49 °F 3.5 Ibs 43 34
| 4044 °F ' 4lbs 48 38 |
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).
Important
T101-n-2 Broccoli, Chinese (gai lon) (Brassica albogiabra)
Pest: External feeders and leaf miners
Treatment: T101-n-2 MB at NAP—tarpaulin or chamber
Dosage Rate
Temperature (Ib/1,000 ft3)
70 °F or above ‘ 2 lbs 26 14
60-69 °F 2.5 Ibs 32 24
| 5059 °F ' 3lbs 38 29 |
45-49 °F 3.51Ibs 43 34
| 4044 °F | 4lbs 48 38 |
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).
Important
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101-n-2 Broccoli raap (rapini) (Brassica campestris)

Pest: External feeders and leaf miners
Treatment: T101-n-2 MB at NAP—tarpaulin or chamber

Minimum Concentration Readings (ounces) At:

Dosage Rate
Temperature (Ib/1,000 ft)

70 °F or above 2 Ibs
60-69 °F 2.5 Ibs 32 24
| 5059 °F ' 31bs 38 29
4549 °F 3.5 Ibs 43 34
| 4044 °F ' 41bs 48 38 |

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).

Important
T101-n-2 Brussels sprouts (Brassica oleracea var. gemmifera)
Pest: External feeders and leaf miners

Treatment: T101-n-2 MB at NAP—tarpaulin or chamber

Minimum Concentration Readings (ounces) At:

Dosage Rate

Temperature (Ib/1,000 ft3)
70 °F or above 2 Ibs 26 14
60-69 °F 2.5 lbs 32 24
| 5059 °F ' 31bs 38 29
45-49 °F 3.51bs 43 34
| 4044 °F ' 41bs 48 38 |

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).

Important
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101--1 Cabbage
Includes both European and Chinese cabbage
Pest: External feeders
Treatment: T101-j-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft%)
70 °F or above 2 Ibs 26 14
60-69 °F 2.51bs 32 24
| 5059 °F 3 Ibs 38 29 |
45-49 °F 3.51bs 43 34
| 4044 °F 4 lbs 48 38 |
For other Brassica spp., use the leafy vegetable schedule
T104-n-2
T101-n-2 Cabbage (Brassica oleracea)
Pest: External feeders and leaf miners
Treatment: T101-n-2 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft3)
70 °F or above 2 Ibs 26 14
60-69 °F 2.51bs 32 24
| 5059 °F ' 31bs 38 29 |
45-49 °F 3.51bs 43 34
| 4044 °F ' 41bs 48 38 |
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).
Important
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101-n-2 Cabbage, Chinese (bok choy) (Brassica chinensis)

Pest: External feeders and leaf miners
Treatment: T101-n-2 MB at NAP—tarpaulin or chamber

Minimum Concentration Readings (ounces) At:

Dosage Rate
Temperature (Ib/1,000 ft)

70 °F or above 2 Ibs
60-69 °F 2.5 Ibs 32 24

| 5059 °F ' 31bs 38 29 |
4549 °F 3.5 Ibs 43 34

| 4044 °F ' 41bs 48 38 |

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).

Important
T101-n-2 Cabbage, Chinese (napa) (Brassica pekinensis)
Pest: External feeders and leaf miners

Treatment: T101-n-2 MB at NAP—tarpaulin or chamber

Minimum Concentration Readings (ounces) At:

Dosage Rate

Temperature (Ib/1,000 ft3)
70 °F or above 2 Ibs 26 14
60-69 °F 2.5 lbs 32 24
| 5059 °F ' 31bs 38 29 |
45-49 °F 3.51bs 43 34
| 4044 °F ' 41bs 48 38

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).

Important
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101-n-2 Cabbage, Chinese mustard (gai choy) (Brassica campestris)
Pest: External feeders and leaf miners
Treatment: T101-n-2 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft)
70 °F or above 2 Ibs
60-69 °F 2.51Ibs 32 24
| 5059 °F ' 31bs 38 29 |
45-49 °F 3.51bs 43 34
| 4044 °F ' 41bs 48 38 |
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).
Important
T101-k-1 Cantaloupe
Pest: External feeders
Treatment: T101-k-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft®)
80 °F or above* 1.5 Ibs 19 14
70-79 °F* 2 Ibs 26 19
| 60-69 °F 2.5 Ibs 32 24 |
50-59 °F 3lbs 38 29
| 4049 °F 4 Ibs 48 38 |
* Use “MB 100” at 70 °F or above, use MB “Q” label at 40 °F or above.
For other melons, see T101-0-2
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101--1 Carrot
Pest: External feeders
Treatment: T101-I-1 MB at NAP—tarpaulin or chamber—chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft3) 0.5 hr 2 hrs
90 °F and above 2 Ibs 26 19 19 — —
80-89 °F 2.5 Ilbs 32 24 24 — —
| 7079 °F 3 Ibs 38 29 24 — -
60-69 °F 3lbs 38 29 — 24 —
| 5059 °F 3 Ibs 38 29 — — 24 |
T101-m-1 Carrot
Pest: Internal feeders
Treatment: T101-m-1 MB, chamber, 15" vacuum
Dosage Rate
Temperature (Ib/1,000 ft) Exposure Period
90 °F or above 2 Ibs 2 hrs
80-89 °F 2.5 lbs 2 hrs
| 7079 °F 3 lbs 2 hrs |
60-69 °F 3lbs 2.5 hrs
| 5059 °F 3 lbs 3 hrs |
40-49 °F 3lbs 3.5hrs
T101-n-1 Cassava (manihot and yuca)
Pest: External feeders
Treatment: T101-n-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft3)
90 °F or above 2 lbs 26 19 19 —
80-89 °F 2.5 |bs 32 24 24 —
70-79 °F 3 lbs 38 29 24 —
60-69 °F 3lbs 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).
Important
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101-n-2 Cauliflower (Brassica oleracea var. botrytis)
Pest: External feeders and leaf miners
Treatment: T101-n-2 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft)
70 °F or above 2 Ibs
60-69 °F 2.51Ibs 32 24
| 5059 °F ' 31bs 38 29 |
45-49 °F 3.51bs 43 34
| 4044 °F ' 41bs 48 38 |
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).
Important
T101-n-2 Cavalo broccolo (Brassica oleracea var. botrytis)
Pest: External feeders and leaf miners
Treatment: T101-n-2 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft3)
70 °F or above 2 Ibs 26 14
60-69 °F 2.51bs 32 24
| 5059 °F ' 31bs 38 29 |
45-49 °F 3.51bs 43 34
| 4044 °F ' 41bs 48 38 |
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).
Important
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101-n-1 Celeriac (celery root)
Pest: External feeders
Treatment: T101-n-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft%)
90 °F or above 2 lbs 26 19 19 —
80-89 °F 2.5 Ibs 32 24 24 —
70-79 °F 3 lbs 38 29 24 —
60-69 °F 3 Ibs 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).
Important
T101-0-1 Celery (above-ground parts)
Pest: External feeders
Treatment: T101-o0-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate (Ib/
80 °F or above 1.5 Ibs 19 14
70-79 °F 2 lbs 26 19
| 60-69 °F 2.5 Ibs 32 24 |
50-59 °F 3lbs 38 29
| 4049 °F 4 Ibs 48 38 |
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).
Important
For below ground parts, use T101-n-1
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101-p-1 Chayote (fruit only)

Pest: External feeders
Treatment: T101-p-1 MB at NAP—tarpaulin or chamber

Minimum Concentration Readings (ounces) At:

Dosage Rate
Temperature (Ib/1,000 ft3)

80 °F or above 1.5 lbs 14
7079 °F 2 Ibs 26 19

| 6069 °F 2.5 Ibs 32 24 |
50-59 °F 3 Ibs 38 29

| 4049 °F 4 Ibs 48 38 |

For below ground parts, use T101-a-2 (Dasheen)

T101-r-1 Cherry

Pest: Insects other than fruit flies
Treatment: T101-r-1 MB at NAP—tarpaulin or chamber

Minimum Concentration Readings (ounces) At:
Dosage Rate

Temperature (Ib/1,000 ft3)
80 °F or above 1.5 Ibs 19 14

70-79 °F 2 Ibs 26 19
| 6069 °F 2.5 Ibs 32 24 |
50-59 °F 3lbs 38 29
| 4049 °F 4 Ibs 48 38 |
T101-s-1 Cherry
Pest: Rhagoletis indifferens (Western cherry fruit fly) and Cydia

pomonella (codling moth)
Treatment: T101-s-1 MB at NAP—chamber only

Dosage Rate

Temperature (Ib/1,000 ft3) Exposure Period
70 °F or above 2 lbs 2 hrs
60-69 °F 2.5 lbs 2 hrs
50-59 °F 3 lbs 2 hrs
40-49 °F 4 Ibs 2 hrs
[l 08/2008-27 Treatment Manual 5-2-15

PPQ



Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101-t-1 Chestnut
Pest: Cydia splendana (nut fruit tortrix) and Curculio spp.
Treatment: T101-t-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft3) 0.5 hr 2 hrs
90 °F and above 4 Ibs 58 34 34 — — —
80-89 °F 4 |bs 58 32 — 32 — —
| 7079 °F 5 Ibs 72 42 — 42 _ -
60-69 °F 5 Ibs 72 40 — — 40 —
| 5059 °F 6 Ibs 85 50 — — 50 —
40-49 °F 6 Ibs 85 48 — — — 48
see also T101-u-1
Does not include water chestnut
T101-u-1 Chestnut
Pest: Cydia splendana (nut fruit tortrix) and Curculio spp.
Treatment: T101-u-1 MB in 26" vacuum—chamber
Dosage Rate
Temperature (Ib/1,000 ft%) Exposure Period
80 °F or above 3 lbs 2 hrs
70-79 °F 4 Ibs 2 hrs
| 6069 °F 4 Ibs 3 hrs |
50-59 °F 4 Ibs 4 hrs
| 4049 °F 4 Ibs 5 hrs |
Does not include water chestnut
T101-v-1 Chicory (above-ground parts)
Pest: External feeders
Treatment: T101-v-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft%)
70 °F or above 2 Ibs 26 14
60-69 °F 2.5 Ibs 32 24
5059 °F 3 Ibs 38 29 |
45-49 °F 3.5 Ibs 43 34
| 4044 °F 4 lbs 48 38 |
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

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).

Important
see T101-n-1 for below-ground parts

see T101-z-1 for below-ground parts

see T101-a-2 for below-ground parts

T101-n-1 Chicory root
Pest: External feeders
Treatment: T101-n-1 MB at NAP—tarpaulin or chamber
Temperature (Ib/1,000 ft%)
90 °F or above 2 lbs 26 19 19 ‘ —
80-89 °F 2.5 Ibs 32 24 24 —
70-79 °F 3 lbs 38 29 24—
60-69 °F 3 lbs 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)..
Important
T101-w-1 Cipollini (bulbs)
Pest: Exosoma lusitanica (chrysomelid beetle)
Treatment: T101-w-1 MB in 15" vacuum—chamber
Dosage Rate
Temperature (Ib/1,000 ft3) Exposure Period
80 °F or above ‘ 2 Ibs. ‘ 2 hrs
70-79 °F 3 Ibs. 2 hrs
| 60-69 °F | 41bs. | 2hrs |
50-59 °F 4 |bs. 3 hrs
| 4049 °F 4 lbs. 4hrs |
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101-w-1-2 Citrus from U.S. (interstate movement)
Pest: Ceratitis capitata (Mediterranean fruit fly)
Treatment: T101-w-1-2 MB at NAP—tarpaulin or chamber

Minimum Concentration Readings (ounces) At:
Dosage Rate

Temperature (Ib/1000 ft%)

70 °F or above 2 Ibs 26 22

Includes only kumquats, lemons, limes, oranges, tangelos, and tangerines for interstate

movement
T101-n-2-1 Clementine, Lemon, Lime, Mandarin, and Tangerine from Chile
Pest: External feeders and Brevipalpus chilensis (Chilean false

spider mite of grapes)
Treatment: T101-n-2-1 MB at NAP—tarpaulin or chamber

Minimum Concentration Readings (ounces) At:

Dosage Rate

Temperature (Ib/1,000 ft3)
80 °F or above 1.5 lbs 19 14
70-79 °F 2 Ibs 26 19
\ 60-69 °F \ 2.5 Ibs 32 24 \
50-59 °F 3 Ibs 38 29
T101-2-1 Clementines (Tangerines) from Mexico and quarantine areas of
the U.S.
Pest: Anastrepha spp.

Treatment: T101-j-2-1 MB at NAP—chamber

Dosage Rate

Temperature (Ib/1,000 ft3) Exposure Period

80-85 °F | 251bs 2 hrs

Load limit not to exceed 80 percent of chamber capacity

Inspect a representative sample of the fruit. If the level of infestation
with fruit flies is more than 0.5% for the lot, then the fruit is ineligible
for fumigation.
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101-n-2 Coles (Brassica spp.)*
Pest: External feeders and leaf miners
Treatment: T101-n-2 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft)
70 °F or above 2 Ibs
60-69 °F 2.51Ibs 32 24
| 5059 °F ' 31bs 38 29 |
45-49 °F 3.51bs 43 34
| 4044 °F ' 41bs 48 38 |
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).
Important
*Coles (Brassica spp.), EPA Crop Group 5, are restricted to broccoli (Brassica
oleracea var. botrytis); broccoli, Chinese (gai lon) (Brassica albogiabra);
broccoli raap (rapini) (Brassica campestris); brussels sprouts (Brassica
| Tant oleracea var. gemmifera); cabbage (Brassica oleracea); Cabbage, Chinese
mportan (bok choy) (Brassica chinensis); Cabbage, Chinese (napa) (Brassica
pekinensis); cabbage, Chinese mustard (gai choy) (Brassica campestris);
cauliflower (Brassica oleracea var. botrytis); cavalo broccolo (Brassica
oleracea var. botrytis); collards (Brassica oleracea var. acephala); kale
(Brassica oleracea var. acephala); kohlrabi (Brassica oleracea var.
gongyiodes); mizuna (Brassica rapa Japonica Group); mustard greens
(Brassica juncea); mustard spinach (Brassica rapa Perviridis Group); rape
greens (Brassica napus)
Of these, cabbage (Brassica oleracea) (labeled treatment T101--1) is the only
vegetable in this group not covered by a FIFRA Section 18 Exemption.
T101-n-2 Collard Greens (Brassica oleracea var. acephala)
Pest: External feeders and leaf miners
Treatment: T101-n-2 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
Temperature (Ib/1,000 ft3)
70 °F or above ‘ 2 Ibs 26 14
60-69 °F 2.51Ibs 32 24
5059 °F ' 3lbs 38 29 |
45-49 °F 3.5 Ibs 43 34
| 4044 °F | 4lbs 48 38 |
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

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).

Important
T101-x-1 Copra
(Dried coconuts and whole coconuts without the husk)
Pest: External feeders
Treatment: T101-x-1 MB (“Q” label only) at NAP—tarpaulin or
chamber
Temperature (Ib/1,000 ft3)
80 °F or above ‘ 1.5 Ibs 19 14
70-79 °F 2 Ibs 26 19
| 6069 °F | 251bs 32 24
T101-x-1-1 Corn-on-the-cob
(Green corn, sweet corn)
Pest: Ostrinia nubilalis (European corn borer)
Treatment: T101-x-1-1 MB at NAP—tarpaulin or chamber
Temperature (Ib/1000 ft3)
70 °F or above ‘ 2.5 lbs ‘ 32 ‘ 24
T101-y-1 Cucumber
Pest: External feeders
Treatment: T101-y-1 MB at NAP—tarpaulin or chamber
Temperature (Ib/1,000 ft3)
80 °F or above ‘ 1.5 Ibs 19 14
70-79 °F 2 Ibs 26 19
60-69 °F | 251bs 32 24
50-59 °F 3 lbs 38 29
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101-z-1 Dasheen
(Eddoe, malanga, tannia, tanya, taro, and yautia)
Pest: External feeders
Treatment: T101-z-1 MB at NAP—tarpaulin or chamber
Minimum Concentration Readings (ounces) At:
Dosage Rate
90 °F or above ‘ 2 lbs 26 ‘ 19 19 — —
80-89 °F 2.5 lbs 32 24 24 — —
7079 °F ' 3lbs 38 | 29 24 — -
60-69 °F 3lbs 38 29 — 24 —
50-59 °F ' 3lbs 38 | 29 — — 24
40-49°F 4 Ibs 48 40 — — 32
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).
Important
T101l-a-2 Dasheen
Pest: Internal feeders
Treatment: T101-a-2 MB chamber, 15" vacuum—chamber
Dosage Rate
Temperature (Ib/1,000 ft3) Exposure Period
90 °F or above 2 Ibs 2 hrs
80-89 °F 2.5 lbs 2 hrs
| 7079 °F ' 31bs 2hrs |
60-69 °F 3lbs 2.5 hrs
| 5059 °F ' 31bs ' 3hrs |
40-49 °F 3lbs 3.5hrs
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).
Important
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Treatment Schedules T100 - Schedules for Fruit, Nuts, and Vegetables
T101—Methyl Bromide Fumigation

T101-b-2 Endive

Pest: External feeders
Treatment: T101-b-2 MB at NAP—tarpaulin or chamber

Minimum Concentration Readings (ounces) At:

Dosage Rate
Temperature (Ib/1,000 ft)

70 °F or above 2 Ibs
60-69 °F 2.5 Ibs 32 24

| 5059 °F ' 31bs 38 29 |
4549 °F 3.5 Ibs 43 34

| 4044 °F ' 41bs 48 38 |

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).

Important
T101-c-2 Fava bean (dried)
Pest: Bruchidae (seed beetles)

Treatment: T101-c-2 MB in 26" vacuum—chamber

Dosage Rate

Temperature (Ib/1,000 ft3) Exposure Period
70 °F or above ‘ 3 lbs ‘ 3.5 hrs
60-69 °F 3lbs 4 hrs
5059 °F ' 3lbs 45Hrs
40-49 °F 3lbs 5 hrs
T101-d-2 Fava bean (dried)
Pest: Bruchidae (seed beetles)

Treatment: T101-d-2 MB at NAP—tarpaulin or chamber

Minimum Concentration Readings (ounces) At:
Dosage Rate
